

7 Processing L2 Vocabulary in Writing
[bookmark: _GoBack]Abstract
Formulaic sequences (FSs), be they multiword or multi-morphemic, are understood to be processed as entities when learning and using languages. Previous research on FSs has largely concentrated on English. This chapter discusses vocabulary production, especially production of FSs, by L2 learners of three typologically different languages: English, Swedish, and Finnish. Finnish as an agglutinative language has to an extent different types of sequences from more analytic/synthetic English and Swedish. The data, which was gathered through a keystroke logging programme, show how the structures in learners’ mother tongues affect the number and nature of vocabulary items produced as clusters, challenging the prevailing idea of the dominance of FSs in language production. The data also give further evidence to there being a difference between learner-internal and learner-external sequences.
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Introduction
[bookmark: VLB_477_Ref_306_FILE150323406P2007][bookmark: VLB_466_Ref_299_FILE150323406P2007][bookmark: MLB_158_Ref_297_FILE150323406P2007]Vocabulary is understood to be learnt and retrieved from memory largely in clusters or sequences (

Schmitt & Carter, 2004). Typically, these would be lexical items such as collocations or prepositional phrases. However, what language users may produce as formulaic sequences varies and longer lingustic clusters, which in the finished language product may not be identified as clusters, may have been produced as such and vice versa (

Myles & Cordier, 2017; 

Lahtinen, Mäntylä, Mäkilä, & Åberg, 2018). How language is produced offers valuable information for language learning and teaching as well as for developing teaching materials. In this chapter, we look at how L2 learners of three typologically different languages (English, Swedish, and Finnish) produce lexical items when writing. It is assumed that processing paths are different when dealing with two more analytic/synthetic languages (English and Swedish) and one more agglutinative language (Finnish) that relies heavily on affixation and morphology to express meanings. In addition to looking at differences between languages, we also discuss the effect of proficiency level, and the potential influence of an individual’s L1. In our study, we concentrate on written language and investigate language production with the means of a keystroke logging programme.
Background
[bookmark: VLB_459_Ref_292_FILE150323406P2007][bookmark: VLB_446_Ref_286_FILE150323406P2007][bookmark: VLB_485_Ref_313_FILE150323406P2007][bookmark: VLB_467_Ref_299_FILE150323406P2007][bookmark: VLB_478_Ref_306_FILE150323406P2007][bookmark: MIB_17__FILE150323406P2007][bookmark: VLB_458_Ref_291_FILE150323406P2007][bookmark: MIB_18__FILE150323406P2007][bookmark: MIB_19__FILE150323406P2007][bookmark: VLB_453_Ref_289_FILE150323406P2007][bookmark: VLB_479_Ref_306_FILE150323406P2007][bookmark: VLB_452_Ref_288_FILE150323406P2007]Since we want to investigate how language is being produced, the framework to this study has its roots in usage-based language learning (

Goldberg, 2003; 

Bybee, 2010; 

Wulff, 2019). Moreover, it draws on 

Myles and Cordier’s (2017) study on linguistic clusters and formulaic sequences as processing units that highlight that while we produce much of the vocabulary in clusters, those clusters may be individual and different from what would be considered as clusters in the finished product. This division has also been discussed by 

Schmitt and Carter (2004), who state that language users, L1 and L2 users alike, may perceive different items as formulaic depending on their own linguistic experiences and repertoires, such as L1 or L3s. Traditionally, a formulaic sequence is more than one orthographic word that has a fixed meaning and a rather fixed structure. Formulaic sequences can be, for instance, collocations (salt and pepper), grammatical structures (at school, in that case), pragmatic or functional clusters such as greetings (good evening) or metaphorical expressions (skate on thin ice) (for a more detailed categorisation of formulaic sequences, see Moon, 19928; 

Fernando, 1996; Wray, 2002). While multiword sequences also exist in Finnish, a traditional definition, however, is not enough to describe formulaicity in the Finnish language. As Wray (2002) points out, a sequence can also be multi-morphemic. An example of this is the shortened clause kävellessäni instead of the subordinate clause kun olin kävelemässä in Finnish (= while I was walking/när jag var ute och gick (Swedish) (see also 

Durrant, 2013). Thus, even though formulaic sequences exist in possibly all languages, their appearance is language-specific. Finnish is closer to an agglutinative language, using suffixes and inflections and case endings to express location, for example, whereas English and Swedish as Germanic languages rely heavily on prepositional structures and are analytic in their nature. Common to formulaic sequences is that they are semantic or functional units that present a processing advantage for speakers and learners because they often are stored as a whole and/or because their use is highly automatised (

Schmitt & Carter, 2004, p. 4; 

Cordier, 2013, p. 36).	Comment by Kalaivani D: AU: The reference list has [Moon, 1998], not [Moon, 1992] as cited here. Please indicate correct year for consistency throughout.	Comment by RefMR: Please add complete source information for [[Wray, 2002]] to the Reference list.
[bookmark: MLB_159_Ref_309_FILE150323406P2007][bookmark: MLB_160_Ref_309_FILE150323406P2007][bookmark: _SkipLevel_1223201995730AM14][bookmark: MLB_161_Ref_311_FILE150323406P2007][bookmark: VLB_472_Ref_300_FILE150323406P2007][bookmark: MIB_20__FILE150323406P2007]Languages with highly elaborate inflectional morphology such as Finnish may pose a different kind of challenges for learners in using formulaic language compared to rather analytic, or isolating, languages that typically have fewer morphemes per word. 

Stengers, Boers, Housen, and Eyckmans (2011) studied L1 Dutch speakers and their L2 English and L2 Spanish oral proficiency. They found that advanced L2 Spanish students’ proficiency ratings were negatively affected by the abundant errors at the level of inflection in use of formulaic sequences. According to 

Stengers et al. (2011), one explanation for the errors might be the fact that formulaic sequences pose more problems in synthetic languages such as Spanish. They continue that also the typological difference between Spanish and analytic Dutch may have affected the participants’ formulaic knowledge. One aspect that might lead to erroneous use or avoidance of formulaic sequences is indeed morphological differences between languages (see e.g., 

Ullakonoja, Nieminen, Haapakangas, Huhta, & Alderson, 2012; 

Mäntylä & Huhta, 2014; Jarvis, 2017).	Comment by RefMR: Please add complete source information for [[Jarvis, 2017]] to the Reference list.
[bookmark: VLB_454_Ref_289_FILE150323406P2007][bookmark: VLB_447_Ref_287_FILE150323406P2007]Formulaic sequences in agglutinative languages such as Finnish that rely heavily on inflection and multi-morphemic sequences have been less studied, but there are a few studies on the reception of Finnish complex words (

Durrant, 2013). These studies show that inflected nouns are processed morpheme by morpheme except for very high-frequency inflected nouns (ibid.), indicating that they are not stored or processed as formulaic sequences. Based on this finding, Durrant concludes that holistic storage might be rarer in agglutinative languages than it is in languages with fewer morphological variation such as English. If L1 typology affects also processing L2s, L1 Finnish speakers might struggle with holistic storage also in their L2s. On the other hand, when learning several L2s, experiences of different typologies in L2s are likely to have an effect on holistic storage in further L2s as the learner gathers more experience (see e.g., 

Conklin & Carrol, 2019, p. 72). Also, agglutinative languages are not without multiword expressions either, and it is likely that they, for instance collocations, are stored and produced just like formulaic sequences in any other language, as entities. But concerning multi-morphemic items, they may behave differently from multiword sequences.
[bookmark: MIB_21__FILE150323406P2007][bookmark: VLB_461_Ref_295_FILE150323406P2007]When it comes to formulaic sequences and second or foreign language learning, just like in any other area of foreign language learning, learning formulaic sequences involves processes of construction and reconstruction. Learning formulaic sequences is thus affected by cross-linguistic influences as learners have L1-tuned expectations and selective attention (Ellis, 2013). Cross-linguistic lexical influences have often been categorised as conceptual or linguistic. Conceptual influence can be detected in how, for example, L1 singular/plural affects L2—for instance, L1 Finnish speakers often say luggage are because in their mother tongue, luggage is a plural. Linguistic influence could be, for instance, the effect of the writing system in L1 on spelling, for example (

Jarvis & Pavlenko, 2008, p. 71). Another example and of particular interest to this study is lexical influence, where the vocabulary knowledge in one language is influencing our assumptions in L2 vocabulary, either on a linguistic or a conceptual level. This is apparent with false friends (two forms that look similar but mean different, for instance (English) battery vs. (Finnish) patteri = radiator), but also in other types of lexical items when we assume that a linguistic phenomenon is universal and not language specific. An example of this could be polysemous words in one language that do not have polysemous counterparts in another (e.g., Finnish kello vs. English clock, watch, bell).	Comment by RefMR: Please add complete source information for [[Ellis, 2013]] to the Reference list.
[bookmark: VLB_448_Ref_287_FILE150323406P2007][bookmark: VLB_444_Ref_284_FILE150323406P2007][bookmark: VLB_462_Ref_295_FILE150323406P2007][bookmark: VLB_460_Ref_293_FILE150323406P2007]Just like with single orthographic words, cross-linguistic influences can be detected in sequences and clusters (for a detailed description, see 

Conklin & Carrol, 2019). Cross-linguistic influences can be conceptual, lexical, or pragmatic by nature (

Bardovi-Harlig, 2019). In the case of formulaic sequences, and in the case of written production, all three are possible as well. Lexical influence has been reported to often be morphophonological or semantic by nature (

Jarvis & Pavlenko, 2008). Pragmatic and conceptual influence might be more frequent because often the written conventions vary from one language to another, as in the use of various metatextual sequences. Cross-linguistic influence does not, thus, necessarily lead to misunderstanding but to unidiomatic use of the target language when different phenomena play a different role in the two languages. When looking at formulaic sequences, L1 influence seems to be considerably strong in collocations, although more evidence is needed from different L1 backgrounds (

Granger, 2019, p. 234), which is one of the aims of this study.
[bookmark: VLB_465_Ref_296_FILE150323406P2007][bookmark: VLB_476_Ref_304_FILE150323406P2007][bookmark: VLB_483_Ref_308_FILE150323406P2007]In general, learners of an L2 tend to lean more on their L1 when they perceive similarities between L1 and the learned L2 (

Kellerman, 1977). When comparing Finnish- and Swedish-speaking learners of English, 

Ringbom (1987) found that speakers of another Germanic language (Swedish) were more likely to transfer phonological and semantic properties than their Finnish-speaking counterparts, and similarly, Swedish-speaking Finns have been reported to be more prone to use phrasal verbs than Finnish speakers (

Sjöholm, 1998).
[bookmark: VLB_449_Ref_287_FILE150323406P2007][bookmark: VLB_450_Ref_287_FILE150323406P2007]It can be assumed that when both the form and the meaning of the sequence are similar in L1 and L2, they are easier for learners to produce (

Conklin & Carrol, 2019, p. 64), and when there are differences in either form or meaning, traces of L1 may be detected in L2 sequences especially at lower levels of proficiency. We would like to add function to this list as well: it may be that form and meaning are the same such as (English) next, we will discuss vs. (Finnish) seuraavaksi käsittelemme, but the function and actual usage of the sequences are different in that in Finnish, these types of metatextual phrases are not used to the extent they are in English. 

Conklin and Carrol (2019, p. 64) also point out that in cases where either form or meaning differ between L1 and L2, the processing is slower.
[bookmark: VLB_456_Ref_290_FILE150323406P2007][bookmark: VLB_474_Ref_301_FILE150323406P2007][bookmark: VLB_473_Ref_300_FILE150323406P2007][bookmark: VLB_475_Ref_301_FILE150323406P2007][bookmark: MLB_162_Ref_302_FILE150323406P2007][bookmark: VLB_457_Ref_290_FILE150323406P2007]In addition to one’s linguistic background, it can be assumed that proficiency levels play a role in automatisationautomatization (Pawley and Syder 1983). On the other hand, there is evidence that sequences represent higher levels of syntactic complexity than the general proficiency level of an L2 learner, showing that sequences have been acquired and are used as entities (

Gutiérrez-Colón & Pladevall Ballester, 2012). In a previous study on L2 written performances, CEFR level B1 was identified as a threshold level for more idiomatic language as well as deeper understanding of lexical phenomena in L2 (

Mäntylä & Tarnanen, 2010; 

Mäntylä & Huhta, 2014). 

Mäntylä and Tarnanen (2010) also found that even at lower levels of proficiency, learners attempt towards using formulaic language, thus showing awareness of its existence and significance, even though not yet mastering its use. 

O’Donnell, Römer, and Ellis (2013, pp. 100–104) found that lower levels of proficiency may lead to more frequent usage of sequences in writing, and they go on to point out the effect of the definition of a sequence on the results, emphasising the importance of methodological choices. In a study on L2 English by L1 Spanish writers, the results indicate that lower proficiency level pupils produced more sequences than higher proficiency pupils. Of different sequence types, the number of lexical sequences remained the same at different levels, morphological sequences decreased, and syntactic sequences increased according to the level. (

Gutiérrez-Colón & Pladevall Ballester, 2012.) However, this thinking has mostly been applied to analytic/synthetic languages, and in this study we also look at how vocabulary clusters are being produced in a typologically different language.
[bookmark: MLB_163_Ref_294_FILE150323406P2007][bookmark: _SkipLevel_1223201995730AM15][bookmark: VLB_481_Ref_307_FILE150323406P2007][bookmark: VLB_480_Ref_306_FILE150323406P2007]Furthermore, we will focus on how participants’ L1 and possible other L2s affect their production of clusters. As has been noticed, a writer’s L1 affects their word choices in writing to the extent that it can be labelled as their lexical style (

Jarvis, Castañeda-Jiménez, & Nielsen, 2012). Previous studies on L1 effect and typologically different languages have revealed that there are indeed differences in the use of, for instance, prepositions or articles depending on the L2 learners’ mother tongue and whether or not a similar phenomenon exists in L1 (

Sjöholm, 1995). In writing, certain elements tend to be more automatised than others, such as metatextual phrases (

Schmitt & Carter, 2004, p. 5). When looking at learner language and sequences in free production, spoken language has gained more attention than written texts. There are, however, some studies that have investigated written language production and formulaic sequences, but these have all concentrated on proficiency level and its effect on writing as discussed earlier.
[bookmark: VLB_468_Ref_299_FILE150323406P2007]Most studies on writing have concentrated on products rather than processes. However, as 

Myles and Cordier (2017) state, we may produce various types of sequences as entities, and these learner-internal chunks may differ from learner-external, or what is generally recognised as a chunk in a language. We can find indication of this in the pilot data for this study; for instance, the data for English as a target language includes a text with the following sentence: English is one of the largest languages in the world. One would identify as formulaic sequences chunks such as one of the largest languages and in the world. However, the keystroke logging data of the pilot study show that the participant produced English is one of the largest languages as one entity, followed by a pause of over 6 seconds before producing the rest. This would strongly indicate that in the production phase, in the world was not a formulaic sequence but rather created on the spot by the participant and hence, there is a discrepancy between the final text analysis and the production. These kind of discrepancies are easy to detect in speech where pauses, intonation, and such reveal hesitation and breaks, but in writing we need methods such as keystroke logging to find evidence on the production.
[bookmark: VLB_451_Ref_287_FILE150323406P2007]In this study we therefore concentrate on the production process and the speed of production so that those sequences that may in the end product look as formulaic sequences but are not processed as such, are removed from the data. This also allows us to include other types of sequences other than just idioms and collocations, which have previously been the main focus of attention. Also, the majority of previous studies have focused on recognition, translation, or elicitation rather than free production (

Conklin & Carrol, 2019), thus leaving a research gap.
Our research questions are:
What kind of formulaic sequences do L2 learners produce in English, Finnish, and Swedish as a second language when writing? More specifically:
1.	What kind of differences are there between the three languages as to the extent and nature of sequences?
2.	What kind of differences are there between different levels of proficiency as assessed on CEFR levels?
3.	What kind of traces of L1 or other L2s are there in the sequences, and do they show any difference between typologically different languages?
Data and Method
[bookmark: MLB_164_Ref_310_FILE150323406P2007]Data consisted of written texts by senior secondary school students (n = 23; aged 16–18 years) of Finnish, English, and Swedish as a second or foreign language in Finland. The students’ English and Finnish studies had started at third grade (aged 9), and Swedish studies in the seventh grade (aged 13). Even though officially Finland is a bilingual country, with Finnish and Swedish as national languages, in this study we treat them equally as second languages in relation to English since most Finns only encounter the other national language as a compulsory subject at school. The first language of the participants was either Finnish or Swedish. Each participant wrote a text in both second languages as well as in their first language, thus producing three texts altogether. Hence, there are 69 texts in the data, but in this study we concentrate on the ones written in L2 (n = 46) (see Table 7.1). The texts were gathered by using the Scriptlog programme (

Strömqvist & Karlsson, 2002), a keystroke logging programme that allows us to trace back the exact path of processing a text as it keeps a record of all events on the keyboard, the use of the mouse, the exact screen position of these events, and their temporal distribution. The timing and length of pauses are not arbitrary in the production process revealing which strings of words were produced as clusters, what kind of corrections were made, and so forth.
The texts were written as part of the participants’ regular schoolwork. The participants were given a communicative writing assignment in the same language as the text was supposed to be written in. The participants did not have the option to write any drafts on pen and paper or on computer, but they did all their writing in the Scriptlog. Depending on the school and its routines, the three texts were written on separate occasions or at one go. If written on one occasion, each participant had 90 minutes to produce all three texts, approximately 30 minutes per text. Some (n = 11) of the original participants did not manage to write all three texts in 90 minutes, and their contributions were thus excluded from the data. In the school where the participants produced the three texts on two occasions, they had 75 minutes for the task on both occasions since 75 minutes alone was not enough to produce three texts. Both L1 and L2 texts were supposed to have 150–250 words, which is a typical length of a composition in Finnish school.
Example 1: Task assignments for English
Version A: English is studied widely all over the world, and practically everyone in Finland studies it at school. Are English skills enough to manage in future studies and in working life? The Union of Upper Secondary School Students in Finland is asking for students’ opinions on the issue of versatile foreign language skills. Please consider this matter and write a text expressing your opinion, and reasons for it. Write the title yourself.
Version B: Youth for Understanding organization is inviting texts from the young from different parts of the world to create a website depicting life around the globe. The topic of the text is “Today’s people only care about themselves and not about the whole community”. Please write a text in English presenting and arguing for your views and opinions. Write the title yourself.
There was some variation in the communicative context in the assignments in different languages to avoid repetition and due to the practical reasons since the assignments were part of participants’ schoolwork. Thus, in Finnish all the participants were asked to write about the compulsory status of Swedish studies in Finland, which is an ongoing debate in Finnish society. In Swedish, depending on the school, the task was to discuss the role of English, or the participants needed to discuss social media and how it gathers information on its users. For more detailed task instructions, please see the Appendix. Table 7.1 summarises the data by language.
Table 7.1 The data by the language
	
	L2 English
	L2 Swedish
	L2 Finnish
	total L2 texts
	 L1 texts

	L1 Swedish
(7 participants)
	7 texts
	–
	7 texts
	14 texts
	 7 texts

	L1 Finnish
(16 participants)
	16 texts
	16 texts
	–
	32 texts
	 16 texts

	Total 
	23 texts
	16 texts
	7 texts
	46 texts
	 23 texts


All the 46 texts written in L2s were assessed independently by two raters accordi level	Comment by JLF: Please rewrite this text as a complete sentence or delete. 
[bookmark: VLB_484_Ref_312_FILE150323406P2007]In the initial analysis, we identified all the bursts that were produced between two pauses of 1.5 seconds in the minimum to see whether they were formulaic sequences or not. Since we produce language as chunks, we wanted to see to what extent these production chunks were in fact sequences and to what extent something else. Deciding on the length of a pause is not without difficulty as there are no detailed or specific rules as to the length. We first tried out a 2-second pause, which is traditionally used in keystroke logging studies mainly for two reasons: it is twice the mean typing rate, and since it has been frequently used, it makes it easy to compare studies (

Wengelin, 2006). However, we noticed that it was too long a pause to distinguish sequences as the participants seemed to be typing much quicker. After feedback from colleagues and trying out with different times, we settled with 1.5 seconds as it seemed to distinguish enough but not be too specific.
We then proceeded to identify what could be called sequences in the bursts. For a burst to be a sequence, there had to be at least one typical criterion showing the unity of the sequence present in the burst: either holistic form-meaning/function mapping or a likely presence of the sequence in the input received by the learners. Thus, expressions that cannot really be considered to represent a meaning or function as a whole, such as and what were excluded from the analysis. Naturally, we also excluded all bursts that did not contain any real content but, for instance, just one letter or a part of a word. In English and in Swedish, sequences in the analysis were always multiword but in Finnish, they could also be single orthographic, multi-morphemic words.
[bookmark: VLB_469_Ref_299_FILE150323406P2007]Having identified sequences in production, they were categorised in Microsoft Excel by language and writer. After this, the produced sequences were categorised according to their functions and structures using the categories explained below. These categories were largely based on 

Myles and Cordier (2017), but some additions were made because the data contained frequent instances that did not fit the existing categories, and also we wanted to separate grammatical items from semantic holistic expressions. Finally, the categorised sequences were compared against CEFR proficiency levels, and sequences between the three languages were compared to each other to analyse the effect of language typology, paying particular attention to the potential effect of L1 or other L2s on L2.
The categories for English and Swedish and Finnish thus were:
•	Place (at home, at school);
•	Time (at the moment, last year);
•	Opinion (I think that, in my opinion);
•	Linking two parts of the text together (this has led to, for example);
•	Fillers (no wonder that);
•	Idioms/phrases that do not much vary in form (is as good as it gets);
•	Lexical frames + free creation, that is, a frame that does not change and is completed with own creation: in terms of knowledge and skill; such an important language;
•	Holistic forms to meaning mapping that are unlikely to have been generated productively;
•	Grammatical requirements such as dummy subject in English, or phrasal verbs.
Results
We have approached our data qualitatively and included numbers and percentages only to illustrate general tendencies in the description of the results. We first give an overview of the production of sequences in the texts and then move on to look more carefully at the types of sequences produced in each language, and the potential effects of L1 and level of proficiency on the sequences.
RQ1: What kind of differences are there between the three languages as to the extent and nature of sequences?
The following table shows the overall picture of the number of bursts produced between 1.5-second pauses as well as the proportion of sequences in bursts. Not all the text produced by the participants in bursts could be labelled as formulaic sequences because there were also utterances that carry no meaning or function as entities, such as world and get a, and what, and so forth.
Table 7.2 The amount of bursts produced between max 1.5-second pauses, and the proportion of formulaic sequences per bursts in the three languages
	
	L2 English
	L2 Swedish
	L2 Finnish

	Amount of bursts altogether (number of texts)
	L1 Swedish
645 (7)
	L1 Finnish
1,016 (16)
	
1,824 (16)
	
817 (7)

	Amount of formulaic sequences in the bursts
	269
	195
	266
	227 

	Percentage of sequences per bursts
	
42%
	
18%
	
15%
	
28%


As in Table 7.2, even though there were only seven texts in L2 English written by Swedish as L1 participants, they managed to produce more sequences than their Finnish-speaking counterparts (n = 16) in the bursts. The differences between the different L1 groups are intriguing indeed, although it needs to be noted that all L1 Swedish students’ texts rated were either B2 or C1 level, whereas the L1 Finnish students produced texts from levels A2 to C1 (see Table 7.4 below). If we take only B2 and C1 levels from L1 Finnish students, there were eight texts altogether. In those, there were 523 bursts and of the bursts, 107 were sequences (20.5%), as opposed to 269 (42%) sequences produced by their Swedish-speaking counterparts. Hence, it looks like the mother tongue indeed had an effect on the sequence production. Also in L2 Swedish, L1 Finnish participants showed a fairly small proportion (15%) of sequences per bursts whereas for L1 Swedish speakers, 28% of the bursts in their L2 Finnish texts were also sequences. One could have assumed that a morphologically rich language such as Finnish would have been challenging when it comes to producing sequences, but Table 7.2 seems to indicate the opposite.
The number of bursts is of course affected by several factors that may not have anything to do with language processing: the speed of typing, how accustomed one is to type, time allotted to the assignment, the total length of the text, and so forth. Also, the participants in some cases wrote all three texts in a row and that, and the order of different languages in which they wrote, may have influenced their performance. However, all in all, L1 Finnish speakers produced approximately the same proportion of sequences per bursts both in L2 Swedish and L2 English even though their general level of proficiency was lower in Swedish. L1 Swedish speakers, in their turn, produced slightly fewer sequences per bursts in Finnish than in English, which may reflect the similarity between Swedish and English. Next, we consider the types of sequences produced by the participants and the effect of L1 and other L2s.
Table 7.3 Different types of sequences in L2 English, L2 Swedish, and L2 Finnish texts (f = frequency)
	
	L2 English texts (n = 23)
	L2 Swedish texts (n = 16)
	L2 Finnish texts (n = 7)

	
	L1 Swe (n = 7)
	L1 Fi (n = 16)
	L1 Fi (n = 16)
	L1 Swe (n = 7)

	
	f
	%
	f
	%
	f
	%
	f
	%

	Fillers
	3
	1
	8
	4
	0
	0
	9
	4

	Frames
	34
	13
	13
	7
	6
	2
	37
	17

	Grammar
	20
	7
	39
	20
	115
	43
	88
	40

	Holistic
	131
	49
	60
	31
	67
	25
	23
	11

	Linking
	49
	18
	18
	9
	17
	6
	15
	7

	Opinion
	14
	5
	22
	11
	54
	20
	10
	5

	Phrase
	4
	1
	25
	13
	4
	2
	7
	3

	Place
	11
	4
	8
	4
	0
	0
	17
	8

	Time
	3
	1
	2
	1
	3
	1
	13
	6

	Total
	269
	100
	195
	100
	266
	100
	219
	100


As Table 7.3 shows, of all the sequences, holistic expressions was the biggest group in English. This may partly be explained by the fact that it includes expressions that have been acquired from, for instance, textbooks as entities. Thus it includes both semantic and pragmatic or functional sequences and is naturally a bigger group than time or place, for example. Also, as for English, the participants are likely to encounter the language on a daily basis through different media, as the role of English is very dominant in Finland. Hence, the participants are likely to acquire English outside school more than they are Finnish or Swedish. This may be why grammar sequences are so dominant in L2 Swedish and Finnish productions. These languages are encountered during lessons at school and explicit grammar is an inevitable element.
As for English, when we look at fairly simple and straightforward sequences such as those referring to time and place (in the future, in my country), the differences between two L1 groups are not that notable. It is interesting to notice that Finnish-speaking participants produced more phrases (it’s always been like that), opinions (I think that, it’s not true at all for my opinion), grammatical sequences (we should not, be more independent) and fillers (it might seem that) than L1 Swedish students. L1 Swedish students, in their turn, relied on frames (the importance of, something that is veryimportatn[endnoteRef:1] for younger), holistic meanings (future studies in the language, helpful to know some more languages that just english) and linking devices (if a finn, for example; that is not the case). As to the length or contents of sequences there were some differences, for instance L1 Finnish speakers expressed their opinion invariably with I think or in my opinion whereas Swedish speakers used in addition I would say, I would suggest. However, the amount of data is so small per category that no generalisations can be drawn. [1:  Typing or other errors in the data were not corrected for this text.] 

[bookmark: VLB_445_Ref_285_FILE150323406P2007]In L2 Swedish, various prepositional sequences (för mig, till någon = for me, to someone) and dummy subject (det är = it is) occurred often. Dummy subject has been found to be also fairly frequent in L2 Swedish (

Bartning & Hammarberg, 2007). Opinions were frequent in the texts, but then again, the assignment invited them. However, the assignment invited opinions in all languages but for some reason only in L2 Swedish one-fifth of learner-internal sequences were opinions such as jag tycker att (= I think that).
The majority of the sequences (40%) produced in L2 Finnish were categorised as grammar, which as a category covers for example sequences including verb chains (e.g., affirmative clause: me voimme keskustella (= we can discuss) or negative clause: ei enää kannattaa opiskella ruotsia (= it is not useful to study Swedish anymore). Frames that expressed possession (meillä on mahdollisuus = we have an opportunity), necessity (on pakko = one must or it is a must), or predicative structure (on turhaa opiskella = it is useless to study) were the most frequent.
[bookmark: VLB_470_Ref_299_FILE150323406P2007]In Finnish, the categorisation that followed 

Myles and Cordier (2017) proved to be problematic because when inflection is such an integral part of a language, it may sometimes be difficult to decide whether a sequence should be categorised for example on grammatical or semantic basis. There were naturally also very simple instances in Finnish, such as place (idässä = in the East; Euroopassa on paljon = in Europe there are a lot), time (viime aikoina = recently; tänä vuonna = this year), and opinion (minun mielestäni todella huono = I think really bad; minusta = I think).
RQ2: What kind of differences are there between different levels of proficiency as assessed on CEFR levels?
All L2 texts were assessed by two independent raters experienced in CEFR level rating. As can be seen in Table 7.4, most participants were at level B.
Table 7.4 Written performances in the data assessed as to their CEFR level
	L2 language
	CEFR levels

	
	C2
	C1
	B2
	B1
	A2
	A1

	English
	
	3
	12
	6
	2
	

	Swedish
	
	1
	5
	7
	3
	

	Finnish
	
	
	4 
	3 
	
	

	Total
	
	4
	19
	18
	5
	


Our assumption was, based on previous research, that participants might be producing more sequences per bursts at lower levels. However, the data does not support this assumption. A2 level participants managed to produce very few sequences during bursts, and not that many bursts to start with. They were, quite naturally, short and simple compared to higher levels of proficiency. For instance in English, the participants at A2 produced opinions I think, fillers of course, and grammar items it is. Naturally, the texts the participants produced at A2 were shorter than at higher levels but still, the finished products did contain sequences even though they were not necessarily produced as entities. It should also be borne in mind that the number of participants at A2 was altogether only five. In L2 Swedish higher proficiency levels, there were signs that the participants were producing more sequences per burst than at lower levels.
The level of proficiency had a greater impact on the length and variation of sequences: at higher levels of proficiency, the participants naturally produced also longer sequences and there was more variation in the types of sequences that they produced. The level of proficiency did not seem to determine either the length of the text or the number of bursts produced. A clear illustration of this is, for instance, when comparing an A2 level participant and a C1 level participant from the same data gathering session, A2 participant produced nine bursts out of which four were sequences, and C1 participant produced ten bursts with six sequences. As discussed earlier, more influential than the level of proficiency was participants’ L1, at least when it came to the number of sequences per burst and also the types of sequences.
RQ3: What kind of traces of L1 or other L2s are there in the sequences, and do they show any difference between typologically different languages?
When it comes to directly translating a formulaic sequence or part of it from L1 (or other L2s), there were surprisingly few instances where traces of other languages could be detected in the English texts. Since Swedish and English are related languages, it could have been assumed that Swedish speakers would have shown more transfer also at the lexical level. However, there were only ten instances altogether. The effect of L1 Swedish included spelling att the same time, direct translation read a fourth language besides (läsa språk), word order is because of internet i think, and sentence structure is something that is a littel problematic. One obvious reason for L1 Swedish not interfering more may be the high level of English proficiency of the participants.
In Finnish-speaking participants’ texts, L2 Swedish could be detected on three occasions. Spelling was affected and there were two grammatical instances of code-switching in the sequences: eller instead of or, and i Afrika instead of in Africa. These instances may have been caused by the fact that the participants first wrote in Swedish and then in English, which had activated their Swedish. The effect of L1 Finnish in the form of the sequences was very rare. In fact, there were only four clear instances where the semantic or structural cross-linguistic influence from Finnish could be detected. All of these were direct translations from Finnish into English that resulted in unidiomatic English such as their around (heidän ympärillään = around them) or the direct translation of a Finnish structure complain about everything that we do not have so well.
In L2 Swedish, the L1 Finnish participants sought help from Finnish and used code-switching while processing but, interestingly, very rarely (n = 2) in the final products. That is, they were correcting themselves. The use of Finnish in the process may be also because they were not allowed to have any scrap paper on them. There were, however, some instances that they did not correct. These included choosing the wrong option when in Swedish there are two equivalents and in Finnish only one: kan man inte se “hela foton” (= cannot see the whole photo). In Finnish, kuva refers both to a picture and a photo. Also the effect of L2 English showed in L2 Swedish as jag tänker, a direct translation of I think showed in the bursts, albeit this was also something that the participants often corrected within a burst into a more idiomatic jag tycker. As for holistic sequences, there were quite a few cases where no differences between L1 and L2 exist but there are full translation equivalents. These expressions were also such that they presumably are frequent in teaching materials. On the other hand, they could also be considered as direct translations from Finnish (pratar med mina kompisar, använder sociala medier = talk with my friends, use social media). Based on these data, we can only say that they were produced as sequences and L1 may or may not have affected.
In L2 Finnish where quite of few sequences were multi-morphemic instead of multiword, the effect of L1 Swedish could be detected in sentence structures. Dummy subject showed in L2 Finnish texts: se on pakko koska = it is a must because; se on tärkeä, että = it is important that. In Finnish, however, dummy subject is not used since a sentence does not need to have a subject unlike in Swedish or English. L1 Swedish or possible L2 English also showed in voit puhua ruotsia (= you can speak Swedish) type of structures that are sometimes these days, as an effect of English, used also in spoken Finnish. When more idiomatic Finnish is required, as in school written assignments, this meaning would be expressed using passive voice without a subject: voi puhua ruotsia.
Discussion
[bookmark: MLB_165_Ref_309_FILE150323406P2007][bookmark: VLB_455_Ref_289_FILE150323406P2007]The fact that the number of sequences per bursts (1.5 sec) in L2 English was so different between L1 Finnish (18%) and L1 Swedish-speakers (42%) is very interesting, especially since the level of proficiency does not seem to explain the difference. One possible reason might be that English and Swedish are related languages and different in their typology from Finnish. But also, when we look at L2 Swedish texts written by L1 Finnish speakers, the same tendency can be detected (15%), whereas L1 Swedish-speakers produced more sequences per bursts also in L2 Finnish production (28%), even though the differences in proportion is not equally big. This would seem to indicate that the close relation of L1 and L2 perhaps does not completely explain differences in the production but rather, the typology of one’s L1. Since in Finnish sequences are multi-morphemic as well as multiword, what remains unclear is the extent to which this has led L1 Finnish speakers to produce language more as separate orthographic items in any language than their L1 Swedish-speaking counterparts, who are more inclined to restore and retrieve sequences in their lexicon (cf. 

Stengers et al., 2011; 

Durrant, 2013). A limitation of the current study relates to the small participant population (n = 60), and so we present our findings somewhat tentatively.
[bookmark: VLB_482_Ref_307_FILE150323406P2007]Another interesting finding was the differences in different types of sequences produced by the participants. In L2 Swedish and Finnish, the amount of grammar sequences was prominent compared to L2 English. In Finland, English is practically a second rather than a foreign language as one cannot avoid hearing and seeing it every day. The age group of participants, teenagers, mostly consume English-speaking media. This undoubtedly increases informal learning opportunities. When it comes to the other national language that is a compulsory school subject and a source of much debate in both language groups, not many are eager to use the other national language in their free time, but school might be their only exposure to the language. Also, once again when comparing L1 Swedish- and Finnish-speaking participants, holistic expressions and also frames and linking stood out as types produced more often by Swedish speakers. Frames could be explained by Swedish and English being related languages (cf. 

Sjöholm, 1995).
[bookmark: VLB_471_Ref_299_FILE150323406P2007]The classification by 

Myles and Cordier (2017) that we used as a basis proved problematic even after slight adjustments. One root of the problem is the multiplicity of formulaic sequences. Since some of them are pragmatic, some grammatical, some functional, and some semantic, and each of these has dozens of subcategories, they can be categorised at different levels and from different angles, and having one single model for categorisation seems impossible. Also, there is the task effect: certain types of tasks (e.g., time and place) might be naturally more frequent. What added to the challenging nature of categorising the sequences was the fact that Finnish is typologically different from English and Swedish.
In addition to L1, level of proficiency has been found to affect sequences in L2. In our data, it did not prove to be as influential as L1. Rather than in the amount of sequences, level of proficiency showed more in the length of bursts as well as of sequences produced, as could be expected. Also, there was more variation in the types and also contents of sequences at higher proficiency levels.
With regard to L1 effect, we observe minimal difference in lexical choices in bursts in any of the L2s, which is interesting bearing in mind the results of previous studies and cross-linguistic influences in language products. L1 certainly showed in the process, but differently in different groups. In L2 Swedish production, L1 Finnish was a kind of a crutch that some of the participants relied on when they were searching for words in Swedish. Interestingly, they did not only resort to this silently in their minds, but they actually typed the Finnish words first before self-correcting. This was not found in L2 English or L2 Finnish.
The results indicate that while vocabulary is often processed as clusters, those clusters do indeed vary between individuals. Even though we assumed that the level of proficiency would have an effect on how close to linguistic clusters these processing units were, it does not seem to be the case. L1 or even other L2s seemed to be more influential. Furthermore, the analysis proved that sequences in analytic languages are fairly easy to detect and define, but when it comes to an agglutinative language, we may have to rethink the very definition of a sequence, not to mention its categorisation.
Conclusion and Future Directions
As often is the case, the study left us with more questions than answers. As the results point to the direction that L1 typology, despite L2 proficiency level, affects processing sequences, perhaps the truth of vocabulary being stored and retrieved as sequences is not that simple. We certainly need more comparative studies to look into this further.
Another aspect that needs to be studied is the difference between sequences in the processing and in the final product. Since also L1 Finnish-speaking participants did have sequences in their final products, we need to investigate how they produce them if not as entities. Complementary data such as eye-tracking and stimulated recall interviews would help to shed light on what is happening during and outside bursts. We have already gathered some interview data to find explanations for bursts.
We also need more keystroke logging data to build a corpus that shows not only the products but also processes and that allows us to run statistical analyses. That data should also contain texts in participants’ L1 so that individual differences in, for instance, typing speed or lexical style could be detected. Keystroke logging has proven to be a very promising data gathering method, and it has already in this small-scale introductory study revealed a lot.
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References
[bookmark: Ref_284_FILE150323406P2007]Bardovi-Harlig, K. (2019). Formulaic language in second language pragmatics research. In A. Siyanova-Chanturia & A. Pellicer-Sánchez (Eds.), Understanding formulaic language: A second language acquisition perspective (pp. 97–114). New York: Routledge.
[bookmark: Ref_285_FILE150323406P2007]Bartning, I., & Hammarberg, B. (2007). The functions of a high-frequency collocation in native and learner discourse: The case of French c’est and Swedish det är. International Review of Applied Linguistics, 45(1), 1–43.
[bookmark: Ref_286_FILE150323406P2007]Bybee, J. (2010). Language, usage and cognition. Cambridge: Cambridge University Press.
[bookmark: Ref_287_FILE150323406P2007]Conklin, K., & Carrol, G. (2019). First language influence on the processing of formulaic language in second language. In A. Siyanova-Chanturia & A. Pellicer-Sánchez (Eds.), Understanding formulaic language: A second language acquisition perspective (pp. 62–77). New York: Routledge.
[bookmark: Ref_288_FILE150323406P2007]Cordier, C. (2013). The presence, nature and role of formulaic sequences in English advanced learners of French: A longitudinal study (Unpublished PhD thesis). Newcastle University, Newcastle-upon-Tyne.
[bookmark: Ref_289_FILE150323406P2007]Durrant, P. (2013). Formulaicity in an agglutinating language: The case of Turkish. Corpus Linguistics and Linguistic Theory, 9(1), 1–38.
Ellis, N. C. (2013). Frequency-based grammar and the acquisition of tense-aspect in L2 learning. In R. Salaberry & L. Comajoan (Eds.) Research Design and Methodology in Studies on Second Language Tense and Aspect (pp. 89-118). Berlin: Mouton de Gruyter.
Fernando, C. (1996). Idioms and idiomaticity. Oxford: Oxford University Press.
[bookmark: Ref_292_FILE150323406P2007]Goldberg, A. E. (2003). Constructions: A new theoretical approach to language. Trends in Cognitive Sciences, 7, 219–224.
[bookmark: Ref_293_FILE150323406P2007]Granger, S. (2019). Formulaic sequences in learner corpora: Collocations and lexical bundles. In A. Siyanova-Chanturia & A. Pellicer-Sánchez (Eds.), Understanding formulaic language. A second language acquisition perspective (pp. 228–247). New York: Routledge.
Gutiérrez-Colón, M., & Pladevall Ballester, E. (2012). Formulaic sequences in the written production of L2 learners of English. Cuadernos de Investigación Filológica, 77–104.

Jarvis, S. (2017). Transfer: An overview with an expanded scope. In A. Golden, S. Jarvis, & K. Tenfjord (Eds.), Crosslinguistic influence and distinctive patterns of language learning: Findings and insights from a learner corpus (pp. 12-28). Bristol, UK: Multilingual Matters.
[bookmark: Ref_294_FILE150323406P2007]Jarvis, S., Castañeda- Jiménez, G., & Nielsen, R. (2012). Detecting L2 writers’ L1s on the basis of their lexical styles. In S. Jarvis & S. A. Crossley (Eds.), Approaching language transfer through text classification: Explorations in the detection-based approach (pp. 34–70). Bristol: Multilingual Matters.
[bookmark: Ref_295_FILE150323406P2007]Jarvis, S., & Pavlenko, A. (2008). Crosslinguistic influence in language and cognition. New York and London: Routledge.
[bookmark: Ref_296_FILE150323406P2007]Kellerman, E. (1977). Towards a characterisation of the strategy of transfer in second language learning. The Interlanguage Studies Bulletin-Utrecht, 2(1), 58–145.
[bookmark: Ref_297_FILE150323406P2007]Lahtinen, S., Mäntylä, K., Mäkilä, M., & Åberg, A.-M. (2018, September 8). Exploring the use of explicit grammatical rules with keystroke logging. Paper given at Eurosla 28, Münster, Germany.
[bookmark: Ref_300_FILE150323406P2007]Mäntylä, K., & Huhta, A. (2014). Knowledge of word parts. In J. Milton & T. Fitzpatrick (Eds.), The dimensions of word knowledge (pp. 45–59). London: Palgrave Macmillan.
[bookmark: Ref_301_FILE150323406P2007]Mäntylä, K., & Tarnanen, M. (2010). Second language learners and real-life contexts of writing. In A. Brandt (Ed.), Proceedings of the BAAL annual conference 2009. Blackwell, BAAL, CD-Publication.
MoonMoon, R. (1998). Fixed expressions and idioms in English. Oxford: Oxford University Press.
Myles, F., & Cordier, C. (2017). Formulaic sequence (FS) cannot be an umbrella term in SLA: Focusing on psycholinguistic FSs and their identification. Studies in Second Language Acquisition, 39, 3–28.
[bookmark: Ref_302_FILE150323406P2007]O’Donnell, M. B., Römer, U., & Ellis, N. C. (2013). The development of formulaic language in first and second language writing: Investigating effects of frequency, association, and native norm. International Journal of Corpus Linguistics, 18(1), 83–108.
[bookmark: Ref_303_FILE150323406P2007]Pawley, A., & Syder, F. H. (1983). Two puzzles for linguistic theory: Nativelike selection and nativelike fluency. In J. C. Richards & R. W. Schmidt (Eds.), Language and communication (pp. 191–225). London: Longman.	Comment by RefMR: Please indicate where the in-text citation for [[Pawley, A. & Syder, F. H. (1983). Two puzzles for linguistic theory: Nativelike selection and nativelike fluency. In J.C. Richards & R. W. Schmidt (Eds.), Language and Communication (pp. 191–225). London: Longman.]] should appear in the text.
[bookmark: Ref_304_FILE150323406P2007]Ringbom, H. (1987). The role of the first language in foreign language learning. Clevedon: Multilingual Matters.
Schmitt, N. (Ed.). (2004). Formulaic sequences: Acquisition, processing, and use. Amsterdam: John Benjamins Press.	Comment by RefMR: Please indicate where the in-text citation for [[Schmitt, N. (Ed.). (2004). Formulaic Sequences: Acquisition, Processing, and Use. Amsterdam: John Benjamins Press.]] should appear in the text.
[bookmark: Ref_306_FILE150323406P2007]Schmitt, N., & Carter, R. (2004). Formulaic sequences in action. In N. Schmitt (Ed.), Formulaic sequences: Acquisition, processing, and use (pp. 1–22). Amsterdam: John Benjamins Press.
[bookmark: Ref_307_FILE150323406P2007]Sjöholm, K. (1995). The influence of crosslinguistic, semantic and input factors in the acquisition of English phrasal verbs. Åbo: Åbo Akademi University Press.
[bookmark: Ref_308_FILE150323406P2007]Sjöholm, K. (1998). Avoidance of English phrasal verbs among second language learners. In D. Albrechtsen, B. Henriksen, I. M. Mees, & E. Poulsen (Eds.), Perspectives on foreign and second language pedagogy (pp. 135–147). Odense: Odense University Press.
[bookmark: Ref_309_FILE150323406P2007][bookmark: _Hlk28066673]Stengers, H., Boers, F., Housen, A., & Eyckmans, J. (2011). Formulaic sequences and L2 oral proficiency: Does the type of target language influence the association? International Review of Applied Linguistics in Language Teaching (IRAL), 49(4), 321–343.
[bookmark: Ref_310_FILE150323406P2007]Strömqvist, S., & Karlsson, H. (2002). ScriptLog for windows: User’s manual (Tech. rep.). Lund: Lund University, and University College of Stavanger, Centre for Reading Research, Department of Linguistics.
[bookmark: Ref_311_FILE150323406P2007]Ullakonoja, R., Nieminen, L., Haapakangas, E.-L., Huhta, A., & Alderson, C. (2012). Kaksikieliset oppilaat suomea ja venäjää kirjoittamassa: Minun rakkaus väri—valeasininen ja violetti. In L. Kolehmainen, L. Meriläinen, & T. Nieminen (Eds.), Monikielinen arki (pp. 113–134). Jyväskylä: AFinLA Yearbook (70).
[bookmark: Ref_312_FILE150323406P2007]Wengelin, Å. (2006). Examining pauses in writing: Theory, methods and empirical data. In K. P. Sullivan & E. Lindgren (Eds.), Computer keystroke logging and writing: Methods and applications (pp. 107–130). Amsterdam: Elsevier.

Wray, A. (2002). Formulaic language and the lexicon. Cambridge: Cambridge University Press.

[bookmark: Ref_313_FILE150323406P2007]Wulff, S. (2019). Acquisition of formulaic language from a usage-based perspective. In A. Siyanova-Chanturia & A. Pellicer-Sánchez (Eds.), Understanding formulaic language. A second language acquisition perspective (pp. 19–37). New York: Routledge.


Appendix
Assignments
English L2
Version A: English is studied widely all over the world, and practically everyone in Finland studies it at school. Are English skills enough to manage in future studies and in working life? The Union of Upper Secondary School Students in Finland is asking for students’ opinions on the issue of versatile foreign language skills. Please consider this matter and write a text expressing your opinion, and reasons for it. Write the title yourself.
Version B: Youth for Understanding organization is inviting texts from the young from different parts of the world to create a website depicting life around the globe. The topic of the text is “Today’s people only care about themselves and not about the whole community”. Please write a text in English presenting and arguing for your views and opinions. Write the title yourself.
Finnish L1/L2
Ruotsin kielen opetuksesta suomenkielisissä kouluissa käydään paljon keskustelua. Miksi ruotsin kieltä kannattaa opiskella? Ota kantaa ja pohdi, mitä etua ja hyötyä ruotsin osaamisesta on opinnoissa ja työelämässä. Perustele näkemyksesi. Kirjoita kantaaottava teksti Suomen Lukiolaisten liiton kampanjaan monipuolisesta kielitaidosta.
Swedish L2
Pohjola-Nordens Ungdomsförbund vill veta vad nordiska ungdomar tycker om de sociala mediernas sätt att samla information om deras användare och att t.ex. anpassa reklam enligt denna information. Delta i diskussionen och skriv ett inlägg på deras webbplats där du berättar vad du själv tycker om detta. Kom ihåg att motivera dina åsikter. Sätt rubriken själv.
Swedish L1
Att studera engelska är populärt och nästan alla i Finland läser engelska i skolan. Räcker det enbart med kunskaper i engelska i dagens studier och arbetsliv? Ta ställning till och diskutera språkvalen. Kom ihåg att motivera dina åsikter. Skriv en argumenterande text som ingår i kampanjen om mångsidiga språkkunskaper som Finlands Gymnasistförbund har startat. Sätt rubriken själv.
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