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Abstract 

Cognate words have a shared orthographic and semantic representation across languages: 

kniv (‘knife’) in Danish means the same as kniv in Swedish. Their shared form and 

meaning give cognates a special status in the bilingual mental lexicon and there is robust 

evidence that because of this special status they are processed faster than non-cognate 

words. This effect is called the Cognate Facilitation Effect and represents strong evidence 

that bilinguals do not have two separate mental lexicons, but rather one integrated lexicon 

for both of their languages with nonselective access. The present study is a replication of 

Vanlangendonck et al. (2020) with a different language constellation. For the aims of this 

project, early and late Danish-Swedish bilinguals were recruited to examine the effect of 

stimulus list composition on the Cognate Facilitation Effect by means of two experiments: 

one language-specific visual lexical decision task that contained control words from the 

participants’ L2 (Swedish), a set of cognates, interlingual homographs and pseudowords, 

and a second task in which half of the pseudowords were replaced by Danish (L2) words 

that had to evoke a “no” response. This change from a pure to a mixed list was expected 

to increase response competition and turn cognate facilitation into inhibition. However, 

the results showed a null Cognate Facilitation Effect both for early and for late bilinguals. 

These findings are discussed in terms of the assumptions of the BIA+ model of bilingual 

lexical processing and it is suggested that the presence of language-specific diacritics in 

the stimulus list has hindered the emergence of the Cognate Facilitation Effect. 
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1. Introduction 

In today’s world, bilingualism has become the norm rather than the exception, and thus, 

investigating the bilingual language processing system has been of central importance 

within the field of psycholinguistics and cognitive science for the past few decades. The 

bilingual speakers’ language processing system differs significantly from the one of 

monolinguals. One underlying reason is the fact that when reading words in one of their 

languages, bilinguals typically experience interference from their other language. This 

nonselective view of language processing, as presented by Dijkstra and van Heuven 

(2002) and many researchers later or, is against the findings of earlier studies that 

supported a language-selective view of the bilingual mental lexicon (Gerard & 

Scarborough, 1989; Scarborough et al., 1984). The most recent studies support the view 

that the languages of a bilingual interfere at least to some extent with each other, and the 

activated candidates compete until the most successful/relevant one is selected. On the 

other hand, according to the language-selective view, bilinguals behave in the same way 

as monolinguals, in the sense that they can select the target language and completely 

disactivate the unwanted (nontarget) words. WORD RECOGNITION, whether language-

selective or nonselective, is the process of associating a letter string (i.e., a word) that is 

provided as input to a speaker with the lexical information that this word carries with it. 

This information covers the orthographic, semantic, and phonological aspect of each 

word stored in the mental lexicon. The process of word recognition is highly related to 

the process of LEXICAL ACCESS, which is defined as the mental process of retrieving all 

this information upon entrance in the mental lexicon (Dijkstra, 2005). This is a process 

that unconsciously and effortlessly takes place every time one wants to associate some 

input (either visual or auditory) to a concept that is stored in the lexicon. 

COGNATES, words that have similar (or identical) form and meaning, and INTERLINGUAL 

HOMOGRAPHS, words that share their orthographic but not their semantic representations 

across two or more languages, represent the best available candidates if one wants to 

examine the possible levels of interference between the languages of a bilingual. 

Characteristic examples of the different levels of “cognateness” are the word år (meaning 

‘year’ in both Swedish and Danish), which is an identical cognate, the words flaska and 

flaske (meaning ‘bottle’ in Swedish and Danish), which are non-identical cognates, since 

they have slightly different word forms, and the word semester (meaning ‘vacation’ in 

Swedish and ‘term’ in Danish), which is an interlingual homograph (also called a FALSE 

FRIEND), since in the two languages the orthographic representation is shared, but the 

semantic is not.  

Many studies, covering both production and lexical recognition/decision experimental 

settings, have shown that bilinguals process cognates faster than control words, an effect 

that is called THE COGNATE FACILITATION EFFECT (for a review see Costa et al., 2005 and 

Sánchez-Casas & García-Albea, 2005). On the other hand, interlingual homographs, 

because of their shared orthography but difference in their semantic representation, have 

been found to produce INHIBITION EFFECTS compared to control words and cognates. One 

of the settings that have proven to be appropriate when it comes to showing inhibition 

effects for interlingual homographs, is the mixed language setting. In this experimental 
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design, words from the nontarget language are also included in the stimulus list, thus 

increasing the RESPONSE COMPETITION for interlingual homographs and the inhibition 

effects they produce, because one of their meanings (their L1 representation) must invoke 

a negative answer. Starting with Dijkstra et al. (1998), a lot of other studies showed that 

this factor, called STIMULUS LIST COMPOSITION, has a significant effect on the performance 

of the bilinguals when it comes to lexical decision: strong inhibitory effects are produced 

for interlingual homographs, when L1 words are included in the stimulus list and they 

have to be rejected as nonwords.  

Several theoretical models have attempted to describe the bilingual word recognition 

system. Bilingual Interactive Activation + (from now on BIA+) (Dijkstra & van Heuven, 

2002) and Multilink (Dijkstra et al., 2019) are two of those models that predict how 

bilingual processing of words with different degrees of cross-linguistic similarities 

functions. They both assume that lexical access is language nonselective: bilinguals, upon 

presentation of a letter string activate all the possible candidates (regardless of their 

language node) that match the presented orthographic representation. Cognates and 

interlingual homographs are effective in exploring this assumption since they have shared 

representations in the two languages. However, according to these two models, their 

processing is different, since cognates share both orthography and semantics, whereas 

interlingual homographs only share orthography. The latter difference explains why 

interlingual homographs do not show facilitation effects compared to L1 control words, 

as do cognate words. The two models go further with predicting what happens when a 

mixed stimulus list is deployed: the insertion of L1 words that require a “no” response 

increases response competition and inhibition effects especially for the L2 

representations, since those are assumed to be weaker than the L1.  

One of the most recently published studies investigating stimulus list composition is the 

one by Vanlangendonck et al. (2020), which is the one replicated in this paper. In their 

study, Dutch-English bilinguals were recruited to perform two lexical decision tasks, one 

that is referred to as the pure condition, and one that is the mixed condition. The difference 

between the two tasks was that the first one did not include words from the participants’ 

L1, whereas the second one did include Dutch words that were meant to invoke a negative 

answer. Overall, the stimulus list included cognate words covering all levels of word form 

similarity (identical, non-identical of Levenshtein Distance 1 and non-identical of 

Levenshtein Distance 2), interlingual homographs, English control words, pseudowords 

and Dutch controls (only in the mixed condition). What the Levenshtein Distance 

indicates is the number of replacements, additions or deletions that must be made in order 

to transform a string into another (Levenshtein, 1966). The results showed that identical 

cognates and interlingual homographs were proved to have a special position in the 

mental lexicon, since reaction times showed a clear Cognate Facilitation Effect in the 

pure list, but an inhibition effect in the mixed list. Slower latencies were found for the 

interlingual homographs in the second experiment as well, which shows a clear effect of 

stimulus list composition. The most novel finding, however, was that non-identical 

cognates did not show any difference in processing time compared to the English control 

words. The results are discussed by Vanlangendonck et al. (2020) in the light of the BIA+ 

and the Multilink models, since those propose two mechanisms, which are the different 
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degrees of cross-linguistic overlap and the increased response competition, to explain the 

special status that cognates and false friends hold in the bilingual mental lexicon.  

The summary of the study by Vanlangendonck et al. (2020) provides the required 

background in order to proceed to the focus of the present study: this replication aims to 

test the hypotheses posed by Vanlangendonck et al. (2020) in a different language 

constellation and a group that is divided in two subgroups based on Age of Acquisition 

(early and late proficient bilinguals). The rationale behind this choice is that, first, to the 

best of my knowledge, a big share of the literature has tested the Cognate Facilitation 

Effect and the effects of stimulus list composition on Dutch-English bilinguals, when 

Danish and Swedish, two languages with high levels of cross-linguistic similarity, seem 

to be underrepresented in the literature. Secondly, attempting to disentangle the possible 

effects of Age of Acquisition in relation to the effects of stimulus list composition is a 

novel design, since it is usually late bilinguals that constitute the researched subjects.  

The overarching aim of this study is to explore the effects of stimulus list composition on 

the performance of a Danish-Swedish bilingual group that covers two Age of Acquisition 

trajectories in a Swedish visual lexical decision task. The individual objectives of the 

study are the following: 

• To test the predictions of the BIA+ model for bilingual processing of words with 

different degrees of cross-linguistic similarity, 

• To explore if there is an effect of Age of Acquisition on the processing of the 

words in question, and subsequently how this correlates with the stimulus list 

composition effect. 

By carrying out the lexical decision experiments that are designed with the research aim 

and the individual objectives in mind, this study aims to contribute to the research in the 

field of bilingual lexical decision by replicating a study with a different 

(underrepresented) bilingual group that represents two different Age of Acquisition 

trajectories. This way the topic is going to be looked at from a slightly different 

perspective by keeping the robust design used by Vanlangendonck et al. (2020) as similar 

as possible.  

From a broader perspective, understanding better how the bilingual word recognition 

system works can even have important implications on our understanding of the 

monolingual word recognition system: assuming a language-nonselective approach, one 

could argue that monolingual word recognition cannot be sufficiently studied outside a 

second-language-knowledge context (Dijkstra & van Heuven, 2002). Moreover, 

understanding the effects of Age of Acquisition on the bilingual word recognition system 

could potentially be used for educational purposes and affect the way second/foreign 

languages are taught. Last but not least, as Dijkstra and van Heuven (2002) point out, 

further implications can be found in the domain of bilingual sentence processing, if one 

considers that sentences constitute blocks of words. These reasons justify why a clear 

description of the bilingual language processing system poses an important research issue. 

These topics are covered in the following chapters as follows: section 2 is a review of the 

literature on the topics the thesis touches upon. The theoretical background is explained 

in section 3 (Theoretical Framework), followed by the presentation of the research 

questions (section 4) and the Methodology (section 5), where the methods used are 
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described and motivated in detail. The results are presented in Section 6 and 

analysed/discussed in Section 7. The final chapter presents the conclusions and 

suggestions for further research. 

 

2. Literature Review 

The purpose of this chapter is to critically present and review the existing literature on 

lexical access in bilingual word recognition. The chapter starts off by reviewing the 

literature on the debate about lexical access being language-specific or nonspecific (or 

(non)selective). The focus is on language nonselective views of lexical access, since a 

substantially big share of the literature strongly supports this view when it comes to word 

recognition, which is the focus of this study. The next subsection constitutes a review of 

the recent literature on the Cognate Facilitation Effect. The relationship between the 

debate on lexical access being language-selective or nonselective and the Cognate 

Facilitation Effect is clear: the literature that supports the language nonspecific approach 

also shows that the higher the cross-linguistic similarity, the higher the parallel activation 

of the two languages. Cognates and interlingual homographs are representative examples 

of cross-linguistic similarity and they constitute effective stimuli items if one seeks to 

investigate parallel activation, facilitation and/or inhibition effects. Evidence from both 

picture naming and lexical decision paradigms, as well as from ERP studies is provided. 

Moreover, the effects of stimulus list composition on the Cognate Facilitation Effect are 

discussed in subsection 2.3. Finally, another major factor in the analysis of the obtained 

data is the effect of Age of Acquisition. The last subsection presents a study on the 

relationship between Age of Acquisition and the so called “bilingual lexical deficit”. The 

assumption that parallel activation of the two languages slows down word recognition 

and lexical decision in bilinguals (resulting in the “bilingual lexical deficit”) can, 

according to recent literature, be confuted if one disentangles Age of Acquisition from 

bilingualism.  

This chapter aims to show the intricate connections between the topics mentioned above, 

in a way that justifies the importance of filling the underlying research gap: as mentioned 

in the Introduction, the present study seeks to investigate the effects of stimulus list 

composition on the performance (speed of lexical decision) of early and late Danish-

Swedish bilinguals tested with two Swedish lexical decision tasks. Replicating the study 

by Vanlangendonck et al. (2020) with a different language constellation, this study aims 

to explore a possible correlation between the effects of stimulus list composition and Age 

of Acquisition deploying a novel design where the participating group is divided in early 

and late bilinguals.  

 

2.1 The debate on language (non)selectivity of the bilingual word 

recognition system 

The question whether bilingual lexical access functions in a language-selective or in a 

language-nonselective manner has been central in bilingual research for many years. 

When it comes to word recognition the matter is much more straightforward than when it 
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comes to speech production. Costa (2005) provides a review of empirical evidence both 

for a language-specific and for a language-nonspecific view of lexical access in speech 

production. Reviewing the existing literature, Costa (2005) argues in favor of a language 

nonspecific view, when it comes to activation flow from the semantic system to the two 

languages of the bilingual up to the phonological level. However, when it comes to 

selection processes, the matter is more complex (Costa, 2005, p. 322), since empirical 

evidence exists for both views. Costa (2005) tentatively concludes, that high proficiency 

might be a factor that encourages language specificity. 

However, as far as bilingual lexical access in word recognition is concerned, the matter 

is much more straightforward. Decades of research have shown that in word recognition 

lexical access works in a language nonspecific manner. As Dijkstra (2005, p. 179) points 

out, the major difference between reading and production is that the reader does not have 

control over the language of the stimulus (i.e., the text), whereas the speaker can decide 

on the language to be spoken. In this chapter, Dijkstra (2005) addresses the issue of 

parallel activation of candidates when a stimulus is presented, and the issue of whether 

word processing can be facilitated by the availability of language information. First, a 

review of early empirical evidence in favor of language-selective word processing is 

provided. Gerard and Scarborough (1989), for instance, characteristically found no 

significant differences in reaction times between Spanish-English bilinguals and English 

monolinguals, when they were presented with interlingual homographs, cognates, and 

control words in a lexical decision task. The absence of differences in reaction times, in 

this case, supports a language-selective view of bilingual word recognition. Another early 

study by Scarborough et al. (1984) provided evidence in favor of the language-specific 

view of lexical access by examining Spanish-English bilinguals on two lexical decision 

tasks. The first experiment was a language non-specific lexical decision task divided in 

two parts. During the first part of the first experiment, one group of participants saw 

Spanish words and nonwords, and another group saw English words and nonwords. 

During the second part of the first experiment, all participants saw English words and 

nonwords. The second experiment was a language-specific lexical decision task 

performed by one group of English monolinguals, one group of Spanish-English 

bilinguals, for whom the target language was Spanish, and one group of Spanish-English 

bilinguals with English as the target language. In the first experiment, they reported no 

transfer of word recognition experience from one language to the other, and in the second 

one, they found evidence of bilinguals behaving like monolinguals: in a mixed list 

condition, they rejected real Spanish words as quickly as nonwords and the same was 

observed for non-target words. 

However, later studies provide robust evidence in favor of a language nonselective 

approach to word recognition. Dijkstra (2005) provides an extensive review of research 

supporting this view, both on a form-related level (i.e., phonological and orthographic 

similarity), and on a semantic level. Additionally, the evidence suggests that facilitation 

increases as does cross-linguistic similarity between the L1 and the L2. The same 

evidence was produced by studies on the effects of orthographic neighbours (for 

languages that share the same script) and phonological neighbours (Dijkstra, 2005). All 

this evidence presents an answer to the first question posed by Dijkstra (2005), whether 

lexical candidates from different languages are activated in a parallel fashion upon 
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presentation of a stimulus. Moving on to the next issue that is addressed, Dijkstra (2005) 

concludes that language information carried by the stimulus item, or by its context does 

not play a facilitatory role towards the target’s faster processing. Finally, the paper 

discusses the effects of the various tasks on the very process of word identification and 

the participants’ sensitivity to the task demands. A hypothetical experimental design that 

is highly similar to the one of the present study is provided, investigating the effect of 

stimulus list composition on the reaction times to interlingual homographs. The 

conclusion is that increased response competition, which is a result of Dutch (L1) words 

having to be treated the same as nonwords, results in much slower reaction times to 

interlingual homographs compared to control words (Dijkstra, 2005, p. 194). This 

hypothetical setting was later confirmed in real settings investigating the effects of 

stimulus list composition as discussed in section 2.3 of this chapter.  

 

2.2 A review of the Cognate Facilitation Effect  

Cognate words have proved to hold a special representation in the bilingual mental 

lexicon. As such, across the literature, words of this category have proven useful in 

investigations of the feature of language (non)selectivity in bilingual lexical access. The 

fact that they are shared between the two languages of the bilingual has played a role in 

integrated-storage descriptions of the bilingual lexicon. The so-called COGNATE 

FACILITATION EFFECT (from now on CFE) represents evidence that cognates are 

processed differently (i.e., faster compared to control words) by the bilingual brain, 

mainly because of their semantic, phonological and orthographic overlap (for extensive 

reviews of the studies reporting Cognate Facilitation Effects see Costa et al. (2005) and 

Sánchez-Casas & García-Albea (2005)). Cognates have been characterised to function in 

a way parallel to high-frequency words in monolingual processing (Sherkina, 2003, p. 

135). Cognates and interlingual homographs have been the main material of stimulus lists 

for multiple studies investigating the bilingual word recognition process. For they cover 

the whole spectrum of shared codes (orthographic, semantic, and phonological) in all 

possible combinations. For instance, identical cognates share both their orthographic and 

semantic (and possibly even phonological) representations in the two languages, non-

identical cognates share the semantic representation, but they do not have the same 

orthography, and false friends are the same when it comes to the orthographic 

representation, but with a different meaning in each language. In this section I am going 

to review both production and recognition studies that provide evidence in favor of the 

CFE by means of picture-naming and lexical decision tasks respectively. A short 

overview of ERP studies reporting the CFE is also provided.  

In support of the cascaded activation models of lexical access, whose assumption is that 

activation of a lexical node spreads some activation also to the corresponding 

phonological layers, Costa et al. (2000) used two picture naming tasks completed by 

Catalan-Spanish bilinguals. Based on the cascaded activation model, their hypothesis was 

that the activation of the non-selected Catalan lexical node corresponding to the shown 

picture would spread some activation both to the Catalan and the Spanish phonological 

layer, if the presented word was a cognate (Costa et al., 2000, p. 1285). Thus, the Spanish 

word would be retrieved very quickly. On the other hand, the production of noncognate 

words was not expected to be facilitated, because of the lack of phonological or 
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orthographic overlap that could possibly spread activation to a node other than the target 

node. In their first experiment, they asked Catalan-Spanish bilinguals and Spanish 

monolinguals to name a set of pictures (including both cognate and noncognate words) 

in Spanish, and they found that cognate words were named faster than noncognates. In 

the second experiment, bilingual participants were asked to name pictures both in their 

dominant and in their non-dominant language, and they found that responses were faster 

for cognates in the nondominant language, showing a larger CFE (Costa et al., 2000, p. 

1290).  

Another early study that provided evidence in favor of the CFE is the one by Dijkstra et 

al. (1999), where the role of phonology in bilingual word recognition was investigated. 

The first experiment consisted of a progressive demasking task, with six different 

conditions: SOP, SO, SP, OP, O, P, where S stands for semantic, O for orthographic and 

P for phonological overlap between the participants’ L1 and L2 (Dutch and English). The 

result was that semantic and orthographic overlap produced a facilitatory effect, whereas 

phonological overlap (i.e., interlingual homographs or false friends) produced an 

inhibitory effect (Dijkstra et al., 1999, p. 505). The results are on par with a nonselective 

view of lexical access in word recognition. The second experiment, an English lexical 

decision task, produced a largely similar pattern of results as the first one (Dijkstra et al., 

1999, p. 507). Finally, a control lexical decision experiment with English monolinguals 

was conducted to show that the largely similar results between the first and the second 

experiment could be indeed correlated with the bilinguals’ processing of the items 

(Dijkstra et al., 1999, p. 509).  

The results of this study were assessed by Lemhöfer and Dijkstra (2004), who replicated 

the lexical decision task dividing it into two parts, one for false friends and one for 

cognates. This design allowed them to test if the inhibitory effect of phonological overlap 

was valid, and if the results of the previous study reflected the effect of using a combined 

experiment with cognates and false friends at once. Other than the language-specific 

lexical decision task, they also conducted an experiment, where participants performed a 

generalised lexical decision task, in order to assess the effect of cross-linguistic overlap 

(on all levels) when both languages are target languages. When it comes to the two 

language-specific experiments, the results were highly similar to the ones presented by 

Dijkstra et al. (1999), with the difference that the inhibitory effect of the phonological 

overlap almost disappeared in the new study. As for the generalised lexical decision task, 

the results did not show any inhibitory effect because of phonological overlap in 

interlingual homographs when comparing the O and the OP conditions. Additionally, a 

CFE was found to both L1 and L2, as shown by the fact that identical cognates (SO and 

SOP) yielded shorter reaction times (RTs) and more accurate answers than English and 

Dutch control items.  

On a similar note, Dijkstra et al. (2010) examined Dutch-English bilinguals by means of 

an English lexical decision task that included translation equivalents with varying cognate 

status (i.e., identical cognates, non-identical cognates and noncognates), a language 

decision task and a progressive demasking task. For the first experiment, the results 

revealed a stronger CFE as orthographic similarity increased. They also observed a 

particularly increased CFE for identical cognates with a high degree of phonological 

similarity. A selection of the materials from the first experiment was used for the language 
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decision task, where participants were asked to decide if the presented word was English 

or Dutch. In this case, they found an inhibitory effect of orthographic similarity across 

languages, with the inhibition being particularly strong when it came to completely 

identical cognates, but this effect was not correlated with phonological overlap, as 

happened in the first experiment. Finally, the progressive demasking task revealed no 

effect of orthographic overlap on RTs. This finding is contrary to Dijkstra et al. (1999) 

who found an overall CFE in a progressive demasking task, as discussed previously. Here, 

the RTs were dependent on English word frequency (the less frequent the identical 

cognate was, the bigger the facilitation), semantic similarity and the presence or absence 

of identical cognate status. 

Moving back to production studies, Sheng et al. (2016) provide robust evidence in favor 

of the CFE in developing (i.e., children) Spanish-English bilinguals using a picture-

naming task. The results showed that cognate words were named more accurately than 

noncognates (Sheng et al., 2016, p. 233). The methodological innovation of this study 

was that words were matched not only for length and frequency, but also for phonological 

proximity and Age of Acquisition. The validity of the results was also enhanced by a 

comparison with a monolingual and a bilingual group that spoke two phonologically and 

historically distant languages (Mandarin and English) (Sheng et al., 2016, p. 235). Sheng 

et al. (2016, p. 236) claim that CFE-related evidence in young bilinguals can have 

implications in educational and clinical contexts. 

To date, the most recent study in this domain (Hameau et al., 2021) also touches upon 

phonological neighborhood effects on spoken word production and at the same time 

introduces the effect of L2 proficiency on the CFE. In the literature, cognates have been 

characterised as a special kind of cross-language phonological neighbours, which, in turn, 

for bilinguals can originate from both of their languages. The study recruited French-

English late bilinguals to perform a picture-naming task, and used language exposure, 

phonological edit distance (as a continuous measure of “cognateness”) and a set of 

measures of phonological neighbourhood density as their experimental predictors. As for 

the first predictor, the standard CFE was found, and additionally, this study showed that 

the CFE decreased with L2 exposure and proficiency (Hameau et al., 2021, p. 12). At the 

same time, phonological neighbourhood density had an inhibitory effect for those with 

shorter exposure, and a facilitatory effect for those with longer exposure, and this finding 

was attributed to the target word’s familiarity (Hameau et al., 2021, p. 13). Finally, they 

concluded that late low-proficiency bilinguals activate phonological neighbours both 

within- and across languages during word production.  

Another group of studies that investigate the CFE using a different methodology are those 

using Event Related Potentials (ERPs) as a measure. For instance, Peeters et al. (2013) 

used a combined RT and ERP experiment, where French-English bilinguals completed a 

lexical decision task that manipulated identical cognates based on their frequencies in 

both languages in all possible combinations. Peeters et al. (2013, p. 324) report shorter 

RTs for cognate words compared to matched control words, larger CFE for low-frequency 

L2 words, an overall N400 CFE, as well as an overall effect of L2-words frequency in the 

N400 time window. The N400 ERP component indicates how to difficult it is to process 

a word and understand its meaning, and in this case, where it had a more negative 
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amplitude for control words than for cognates, it showed that words with a cognate status 

were facilitated.  

The study by Peeters et al. (2013) agrees with the results found by Midgley et al. (2011) 

who recruited English-French bilinguals to perform a semantic categorisation task with 

animal names in both their L1 and their L2, and used electrophysiological measures. They 

also reported a more negative N400 for noncognates than for cognates in both language 

blocks, which leads to the conclusion that cognates are easier to process, because their 

form is more easily mapped onto their semantic representation. However, the most 

important finding of this study is probably the fact that the CFE was also found in an L1 

word recognition context. This study was the first one to confirm such an observation 

using ERPs.  

Even though there is plenty of evidence in favor of the CFE, one should keep in mind that 

there are still various factors to be discussed that can affect the robustness of this 

facilitation. Most of the papers reported so far set different parameters such as Age of 

Acquisition, stimulus list composition, task demands or word frequency that can 

modulate the strength of facilitation, or in some cases, as will be discussed in the next 

subsection, turn it into inhibition. 

 

2.3 The effect of stimulus list composition 

One of the most recent studies reporting results on the effect of stimulus list composition 

is the one whose design is replicated here. Vanlangendonck et al. (2020) conducted two 

experiments with Dutch-English bilinguals, who had to complete two lexical decision 

tasks. In the first one, that is being referred to as the pure list condition, the participants 

had to answer “yes” if the presented word was an existing English word and “no” if it 

was a pseudoword. In the second task (the mixed list condition), however, half of the 

pseudowords were replaced by Dutch words that still required a negative answer. The 

stimuli contained cognate words with two levels of “cognateness” (identical and non-

identical), interlingual homographs (also called false friends), as well as English control 

words, Dutch words and pseudowords. Measuring the reaction times of the participants, 

Vanlangendonck et al. (2020) found that identical cognates yielded a facilitation effect in 

the pure list condition, but this turned into inhibition in the mixed list condition. 

Interlingual homographs were also affected by stimulus list composition, since they 

showed faster reaction times compared to the English controls in the pure condition, but 

not in the mixed list. At the same time, this study found no significant effect of non-

identical cognates compared to English control words. These results show that the study’s 

predictions were borne out: the increased response competition caused by the change to 

a mixed stimulus list did reduce the CFE for cognates and turned it into inhibition for 

interlingual homographs. The novel finding regarding non-identical cognates not showing 

any significant differences in reaction times compared to English control words is 

explained by Vanlangendonck et al. (2020) by the fact that response deadlines were set. 

This might have optimised the strong conditions (i.e., identical cognates and false 

friends), but not the non-identical cognates. Moreover, the assumption that identical 

cognates have a special position in the mental lexicon was also confirmed, since they 

were indeed processed faster than non-identical cognates in the pure condition, and slower 
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in the mixed condition because of increased response competition. Words from this 

category not only showed very small and very big differences in reaction times in the pure 

and mixed conditions respectively, but the differences were disproportionately large 

compared to non-identical cognates. This was another prediction set by Vanlangendonck 

et al. (2020) that was borne out. Finally, they predicted and confirmed that the shared 

semantics of identical cognates between the L1 and the L2 of the participants, versus the 

lack of such a feature in the false friends would increase facilitation in both tasks for the 

former and increase inhibition for the latter.  

A design similar in many respects was used by an early study (Dijkstra et al., 1998) who 

also recruited Dutch-English bilinguals to perform three tasks: two English and one 

general lexical decision task. In the first one, interlingual homographs, cognates, English 

control words and nonwords were included, whereas in the second one half of the 

pseudowords were replaced by Dutch words requiring a negative answer. Finally, the last 

experiment was identical with the second one, but this time both Dutch and English words 

required a positive response. It is important to note that homographs were also 

manipulated for frequency. This design allowed an investigation of the effects of task 

demands and stimulus list composition. According to Dijkstra et al. (1998), a CFE was 

found for cognates in the first experiment, but the reaction times to interlingual 

homographs did not show any significant differences from those to English controls. 

However, adding Dutch words in the second experiment showed that language 

intermixing yielded an inhibitory effect for interlingual homographs. This was correlated 

to the relative frequency of the words: the higher the Dutch frequency of the homograph, 

the bigger the interference. Finally, in the last experiment, where Dutch words were 

present, but should this time invoke a positive response, homographs showed faster 

reaction times compared to English control words, but a null effect was observed 

compared to Dutch words.  

The same issue (the extent to which stimulus list composition and task demands affect 

interlingual homograph recognition, and as a result, the degree of parallel activation of 

the bilingual lexicon), was further investigated by Dijkstra et al. (2000). Using a novel 

design with a language decision task and two language go/-no go tasks that included the 

same list of interlingual (Dutch-English) homographs, they sought to explore to what 

extent the results found by Dijkstra et al. (1998) were task dependent. In sum, both studies 

provide the same pattern of results: by that it appears that stimulus list composition plays 

a more significant role in interlingual homograph processing than do task demands.  

Going even deeper on the effects of stimulus list composition, Dijkstra, De Bruijn, et al. 

(2000) explored the effect of explicit instructions. The Dutch-English bilinguals were 

asked to complete one English lexical decision task that was divided in two parts, the 

second one including nontarget Dutch words. The difference between this experiment and 

the second experiment by Dijkstra et al. (1998) was that participants were clearly 

instructed that at some point during the experiment Dutch words would appear and they 

should treat them as nonwords. The results were identical to the previous study indicating 

robust inhibition effects for interlingual homographs when Dutch words were presented. 

This, combined with the fact that no inhibition effects were found in the first half of the 

experiment, shows that the explicitness of the instructions did not affect the processing 

of interlingual homographs.  
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The results found by Dijkstra et al. (1998) and by Vanlangendonck et al. (2020), are 

comparable to the result patterns reported by Poort and Rodd (2017) who deployed a 

similar design too. This study confirmed the effect of stimulus list composition by 

examining the performance of Dutch-English bilinguals in two lexical decision tasks, one 

with a standard (cognates, English controls and nonwords) and a mixed version (with 

three extra stimuli types: interlingual homographs, pseudo homophones and Dutch 

words), and a second experiment that examined which one of the three extra stimuli 

affected the CFE more. On a similar note, as the two studies described above, the pure 

condition did not include any Dutch words, whereas the mixed one did. The results of the 

first experiment showed that the CFE was indeed modulated by stimulus list composition 

and the interlingual homographs were recognised much slower than English control 

words. The first experiment did not provide evidence on which of the three stimuli types 

that were added to the mixed version produced the strongest effect. However, the results 

of the second experiment made it clear that the presence or absence of a Dutch stimulus 

item was the one that affected the CFE more.  

A parallel reading of Poort and Rodd (2017) and Vanlangendonck et al. (2020) shows 

clearly that not only stimulus list composition, but also task demands can affect the CFE. 

Both studies showed that the facilitation that is produced by the shared form and meaning 

of cognates is cancelled out by increased response competition when words from the 

nontarget language appear in the task. The effects of task schema are going to be 

discussed in detail in the light of the BIA+ model in the Theoretical Framework. 

  

2.4 The role of Age of Acquisition and the questioning of the 

“bilingual lexical deficit” 

The parallel activation of the two language systems of a bilingual speaker has been 

correlated with the fact that bilinguals show lower scores in naming tasks and slower 

reaction times in lexical decision tasks compared to monolinguals. On the one hand, 

research shows that there are cognitive advantages connected to bilingualism (for a 

review see Bialystok (2017)), but on the other hand, bilinguals are thought to suffer from 

the so-called “bilingual lexical deficit”, a term which refers to bilinguals having smaller 

vocabularies and taking more time to recognise words compared to monolingual speakers. 

The simultaneous activation of the two language systems, or in other words bilingualism 

itself, is thought to be the reason why bilinguals perform worse than monolinguals. 

However, recent research has shown that Age of Acquisition (from now on AoA) can 

account for bilingual performance. Bylund et al. (2019) used a novel design, where a 

constellation of bilingual and monolingual speakers in all possible combinations of AoA 

performed a picture-naming task and a lexical decision task. Results showed a clear 

correlation between AoA and lexical behavior, both in terms of naming latencies and 

word recognition speed. Conclusively, the so-called “bilingual lexical deficit” is not only 

the result of bilingualism, but hitherto neglected aspects of bilingualism, like AoA, can 

also play a determining role.  

Based on the findings of this study, and the proposition that different types of bilinguals 

(e.g., simultaneous or early) can show different performance in terms of lexical behavior 

exactly because of their AoA trajectory, the present study is going to address this topic 
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by recruiting both early and late proficient bilinguals. The absence of a monolingual 

group shows that the aim of this study is not the same as Bylund et al.'s (2019), as the 

present paper is not addressing the issue of the lexical deficit directly, but rather tries to 

detect possible effects of AoA within the same bilingual group that differs in terms of 

AoA. If a correlation between the type of bilingualism (simultaneous or sequential) and 

word recognition speed is found, this could be evidence against the assumption that 

bilingualism alone can account for bilinguals’ limited lexical behavior. This represents a 

novel way to look at possible explanations underlying the “bilingual lexical deficit” other 

than the joint activation of the two language systems. 

 

2.5 Summary 

A selection of the literature about bilingual word recognition has been presented by 

looking at the following topics: the debate on bilingual lexical access being language-

specific or language nonspecific, the Cognate Facilitation Effect, the effects of stimulus 

list composition and the correlation between bilingual lexical behavior and Age of 

Acquisition. These topics have been discussed in an attempt to justify the present 

experimental design, that seeks to explore selected factors that affect bilingual lexical 

behavior (particularly word recognition speed): the effects of stimulus list composition 

and the possible correlation between AoA trajectories and bilingual lexical behavior are 

the factors to be explored. To investigate them, a novel design has been used, where a 

bilingual group of proficient Danish-Swedish bilingual speakers has been divided into 

two subgroups based on their L2 Age of Acquisition and recruited to complete two lexical 

decision tasks: one with and one without L1 (nontarget) words.  

The current design aims to contribute to the research on bilingual word recognition by 

investigating a rather underrepresented bilingual group (Danish-Swedish), that because 

of high cross-linguistic similarity, fulfills the requirements to provide robust results when 

it comes to speed of recognition of cognate words and interlingual homographs. 

Understanding the bilingual word processing system better can potentially contribute to 

a better understanding of its monolingual counterpart if one assumes a language 

nonspecific view of word recognition, and can potentially have educational implications 

(Dijkstra & van Heuven, 2002). 

 

3. Theoretical Framework 

A lot of theoretical models have been proposed attempting to theorise bilingual language 

processing. Different models exist for different aspects of the bilingual system, as is for 

example language comprehension and language production. According to Costa (2005), 

very little attention has been paid in developing models for bilingual production. The 

focus has been more on bilingual word comprehension, which is also the case in this 

study. Another important distinction must be made between verbal and computational 

models of bilingual language processing. Early theoretical approaches to bilingual word 

recognition were mostly verbal models and it was not always possible to test the viability 

of the theories and the falsifiability of the underlying hypotheses (Thomas & van Heuven, 
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2005). A rough description of how these models attempted to describe bilingual word 

processing would include, for example, the question of whether the bilingual lexicon 

consists of one integrated list of words or of two separate lists.  

As Dijkstra et al. (2019) discuss, there are some advantages and disadvantages with using 

either a verbal or a computational model. First and foremost, a computational model 

allows for formulating explicit assumptions that fulfill the criteria of coherence and 

consistency. It also offers the possibility of generating new hypotheses, other than the one 

that the model itself makes, since the model’s variables can interact in complex ways. 

Another difference lies in the models’ flexibility in being modified and, consequently, 

their falsifiability. Dijkstra et al. (2019) explain this difference in the following way: in 

the case where a verbal model is presented with data that do not fit with the model’s 

predictions, the model is easy to modify, and verbal solutions can be proposed. However, 

these solutions are difficult to integrate in the model and are not checked for their 

feasibility and falsifiability with more data than the initial data. On the other hand, a 

computational model can address the source of the empirical data fitting failure and 

subsequently be improved or rejected. This makes a computational model more 

vulnerable since it is easier to falsify. The extent to which they can be modified is smaller 

than in verbal models, but there is still room for modification, since they are made of very 

explicit components.  

For the reason explained above, nowadays, most theoretical approaches are based on 

computational models that have contributed to a more specific and advanced theorisation 

of how the bilingual language processing system works. Here we are only interested in 

models about bilingual word recognition. A plethora of models has been proposed to 

cover many more aspects of the bilingual system, from language acquisition to language 

loss and language disorders.  

Computational models usually follow a connectionist approach, which means that they 

are inspired from neurocomputation (Thomas & van Heuven, 2005). An important 

distinction between connectionist computational models is the distinction between 

localist and distributed approaches. Both consist of simple processing units that are 

connected into networks and share the principle that the activation of each unit affects the 

activation of other units. They differ, however, in how the strength of the connections 

between the units changes according to experience. Distributed models are the ones that 

incorporate changes based on experience and are therefore mostly applied to issues within 

language acquisition and language dominance changes. Localist models are going to be 

the focus of this chapter since BIA+ belongs to the localist connectionist approach. 

  

3.1 The BIA model 

BIA (Bilingual Interactive Activation) is a model for bilingual word recognition that was 

proposed in 1988 by Dijkstra and van Heuven (1998). A brief presentation of BIA, based 

on which BIA+ was designed, is necessary to proceed with the details of BIA+, since the 

latter was proposed to cover aspects of bilingual language processing that BIA did not 

address. The focus of BIA is the recognition of orthographic representations. The model 

supports the nonselective view of bilingual lexical access and proposes that the bilingual 

mental lexicon is one for all the languages of the speaker. Within the BIA model the role 
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of language nodes is very central, since they have four different roles, namely they serve 

as language tags, they carry global lexical activation, which is equal to collecting 

activation from several lexical representations, they work as language filters (i.e., they 

control for relative language activation when nodes from the other language need to be 

activated), and they support contextual pre-activation from outside the word recognition 

system (Dijkstra & van Heuven, 2002). A visualisation of the BIA model can be found in 

Figure 1 below (Thomas & van Heuven, 2005, p. 207). The main points which BIA does 

not address represent the reasons why BIA+ was proposed: as mentioned above, the 

semantic and phonological representations are not part of the model, as well as 

representations of words with special status like cognates and interlingual homographs. 

Moreover, the description of task effects and task demands is limited and the model does 

not sufficiently account for the effects of linguistic and non-linguistic features (Dijkstra 

& van Heuven, 2002). For these reasons, the BIA model was considered insufficient in 

describing the bilingual language processing system and was incorporated in BIA+ that 

covers for the aspects that BIA lacks in.  

 

Figure 1: Visualisation of the BIA model (Thomas & van Heuven, 2005, p. 207) 

 

3.2 The BIA+ model 

BIA+ is an extension of BIA that was proposed to cover for the levels that were not part 

of the BIA model, like phonological and semantic representations. Figure 2 below 

(Dijkstra & van Heuven, 2002, p. 182) visualises the BIA+ model. Evidently, this model 

makes a distinction between a word identification system and a task schema, which was 
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not the case in BIA. The task schema is the set of the mental processing steps or the 

operations the participant chooses to carry out when given a task to perform (Dijkstra & 

van Heuven, 2002). This distinction allows for an approach that differentiates between 

linguistic and non-linguistic effects, with the first corresponding to the word identification 

system and the second corresponding to the task schema, and at the same time the 

connection between the two is addressed. Other than this distinction, other issues that are 

accounted for by BIA+ are the following: how orthographic, phonological, and semantic 

codes are represented and processed, how cognates and interlingual homographs are 

represented and processed, what are the functions of language nodes, what is the link 

between stimulus and response in lexical decision, as well as the link between stimulus 

and response in language switching. 

 

Figure 2: An illustration of the BIA+ model (Dijkstra & van Heuven, 2002, p. 182) 

When it comes to orthographic representations, the BIA+ model predicts that upon 

presentation of a letter string a parallel activation of orthographic candidates (both L1 and 

L2) is triggered. This activation is slightly lower for L2 codes since those are less strongly 

represented in the lexicon. The activation depends on the similarity to the input letter 

string, and the bigger the similarity the stronger the activation. What comes next, and here 

lies the difference between BIA and BIA+, is that the orthographic codes activate their 

respective phonological and semantic codes. According to BIA+, the language 

membership of a code does not affect activation; it is only the similarity to the input that 
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plays a role. This prediction makes clear the fact that two languages with different 

alphabetical writing systems would not fit in the model, because no orthographically 

similar codes can be activated. On the other hand, for languages with the same 

orthography but with varying diacritic markers, as is the case with Swedish and Danish, 

a bottom-up effect might be triggered since words with specific diacritic markers might 

be restricted to one language and prevent activation of their corresponding nodes from 

the other language. The degree of orthographic cross-linguistic similarity also affects the 

size of the Cognate Facilitation Effect, and the interlingual homograph effect, as 

suggested by many studies (for a review see Literature Review).  

As far as phonological and semantic representations are concerned, their activation is 

triggered by the activation of orthographic codes, as mentioned above. This means that 

their activation takes place later than orthographic representations when it comes to word 

reading.  

The issue of how interlingual homographs and cognates are represented and processed in 

the bilingual brain is central in the BIA+ model. As far as cognates are concerned, there 

is plenty of evidence that they have a special status in the bilingual lexicon. However, 

according to BIA+, the relationship between their orthographic, phonological, and 

semantic representation needs to be addressed in more detail to fully describe their status. 

Another question of crucial importance is whether interlingual homographs (words with 

shared orthographic but different semantic representations) are stored twice (i.e., as two 

different nodes-one for each language). Dijkstra and van Heuven (2002) conclude that 

the double representation of interlingual homographs is in line with the existing evidence. 

Another issue addressed by BIA+ is the function of language nodes, which is treated 

differently compared to the BIA model. There, language nodes had both linguistic and 

non-linguistic functions, which in turn functioned both in a bottom-up and a top-down 

fashion. BIA+, instead, suggests that the distinction between linguistic and non-linguistic 

functions is not relevant since those may occur in different levels of processing. In BIA+ 

the functions of language nodes are restricted to language membership information. The 

model supports the statement that this language information becomes available rather late 

in the process of lexical decision, which in turn means that decision is not mainly affected 

by language membership.  

The distinction between linguistic and non-linguistic context effects is made by the BIA+ 

model in parallel with the distinction between the word identification system and the task 

schema: linguistic context affects the former and non-linguistic context affects the latter. 

In this chapter, linguistic context effects are not going to be addressed in detail, since they 

are not directly relevant to the research questions. On the other hand, the way non-

linguistic context affects the task schema can be described in the following way: non-

linguistic context (i.e., instructions, participants’ expectations, task demands or 

participants’ strategies) can, according to the BIA+ model, affect the participants’ 

decision criteria.  

This said, it becomes clear that the word identification system and the task schema are 

interconnected. The task schema, as defined above, are the mental processing steps or the 

operations the participant chooses to carry out (usually during the practice trials) when 

given a task to perform (Dijkstra & van Heuven, 2002). For these steps to be taken and 
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for a response to be decided, the task schema needs to evaluate the activation input from 

the word identification system. Each task will initiate one or more different schemas, 

made up of different decision criteria, that can be affected for example by stimulus list 

composition and can be further modified after the practice trials are completed (Dijkstra 

& van Heuven, 2002). However, according to the BIA+ model, even though there is a 

clear connection between the two systems, they can also function in an independent 

fashion, since the task schema can have its own decision criteria and when those are 

fulfilled a decision is made independent from the identification system.  

Finally, the BIA+ model addresses the issue of stimulus-response binding in lexical 

decision. This is relevant to the present study, since stimulus list composition is one of 

the factors that can trigger increased response competition. Interlingual homographs and 

cognates can cause cross-linguistic interactions in the mental lexicon before a response is 

decided. In a language-specific lexical decision task where the stimulus list is mixed 

(including both L1 and L2 words), and the L1 words require a no-response, it becomes 

clear that the stimulus-response binding “serves as a magnifying glass” (Dijkstra & van 

Heuven, 2002, p. 193) and strong inhibition can arise. 

 

3.3 Multilink 

Multilink is a computational model of word retrieval that was designed to simulate 

bilingual visual word recognition, lexical-semantic processing, word naming and word 

translation (Dijkstra et al., 2019). This model also addresses the processing of words with 

varying levels of cross-linguistic similarity, like cognates and interlingual homographs. 

In the model study of the present project, the authors simulated their results using 

Multilink. A simulation of the present results, however, is not possible because Multilink 

has been designed to process words with a maximum length of 8 letters. A few words of 

the present stimulus list exceed this length, and they also include language-specific 

diacritics which cannot be processed by the model. However, it is worth exploring its 

characteristics, since it is highly related to BIA+ the accounts of which are tested in the 

present study. 

Multilink goes one step further than BIA+ when it comes to processing of words with a 

special status, such as cognates. In the description of the BIA+ model, the authors 

recognise that “more detailed information with respect to the relationship between their 

[cognate words’] orthographic, phonological and semantic codes is necessary before a 

complete cognate representation can be implemented” (Dijkstra & van Heuven, 2002, p. 

185). Moreover, Multilink has the advantages of a computational model compared to a 

verbal model discussed in the introduction of this chapter. At the same time, it 

incorporates insights gained by, among other models, the BIA+ model and extends them, 

as is the case with the representation of cognate words. Another way Multilink goes 

further than BIA+ is its more detailed explanation of how word translation is treated by 

bilinguals (Dijkstra & Rekké, 2010), a topic which, however, does not fall within the 

scope of this study.  

When it comes to processing and representation of cognates, Multilink extends the 

account of BIA+ from 4 or 5-letter words to simulating recognition of 3-8-letter words. 

It also implements the lexical-semantic representation computationally. The 
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implementation of the assumptions that the model poses makes them more coherent and 

consistent (Dijkstra et al., 2019). To account for their processing, Levenshtein Distance 

was used as a measure of cross-linguistic similarity. To test the applicability of the model, 

Multilink was applied to four studies testing bilinguals’ processing of cognates and non-

cognates of varying lengths using lexical decision, word naming and word translation 

tasks. The results showed that the model performed quite well, since the resulting 

correlations were quite high (Dijkstra et al., 2019, p. 673). Another important contribution 

of Multilink concerning cognates, is a fourth possible explanation about where the 

cognate facilitation effects originate: other than the existing explanations, which cover 

the possibility that the CFE comes from the cognates’ co-activation due to shared input 

orthography, from their shared (morpho)semantics across languages, or from the co-

activation of their phonological representations during word production, Multilink 

proposes that it might lie in the fact that lexical activation spreads from orthographic to 

phonological representations (Dijkstra et al., 2019).    

A visualisation of Multilink is available in Figure 3 (Dijkstra et al., 2019, p. 662) that 

visualises the network architecture of Multilink. Multilink also integrates a task/decision 

system that is not depicted in the figure and its role is to select representations for output, 

to set parameters and to make decisions on the responses based on the type of the task 

and the stimulus list. As indicated by the arrows, activation flow is bidirectional, since 

Multilink is an interactive model.  

 

Figure 3: Visualisation of the Multilink model (Dijkstra et al., 2019, p. 662) 

 

4. Aims and objectives 

The focus of the previous chapter has been the description of BIA+, a localist 

connectionist model for bilingual word recognition. This is the case since this model 
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provides two mechanisms that are relevant for explaining the results of the two 

experiments conducted in this study. In other words, the overarching goal of the current 

experimental setting was to test the mechanisms provided by this model that have to do 

with cross-linguistic overlap and response competition both in a pure and a mixed list 

setting. According to BIA+, when a bilingual reader is provided with a word that is a 

cognate (identical or non-identical) between his or her two languages or with an 

interlingual homograph, the two readings of the word are co-activated because of cross-

linguistic orthographic overlap. However, there is a difference in processing between the 

two types (cognates and interlingual homographs), since for the former there is both 

orthographic and semantic overlap, whereas for the latter there is no semantic 

convergence between the two readings.  

These differences in representation become even more apparent in a pure list and a mixed 

list experimental setting, since the two settings require different processing of the same 

words. When it comes to pure lists, cognates show facilitation (Cognate Facilitation 

Effect) since no items from the non-target language exist in the list. This is not the case 

for interlingual homographs in pure lists, because there is no semantic overlap between 

their two readings. When it comes to mixed lists, however, interlingual homographs 

cause, according to the accounts of BIA+, increased response competition since they are 

bound to both a positive and a negative response. This happens because both the L1 and 

the L2 representations become activated and the former needs to be rejected, whereas the 

latter needs to evoke a “yes” response. This, in turn, slows down the positive response for 

interlingual homographs.  

According to BIA+, as discussed above, a task schema is created for each type of task, so 

that the participant can have a decision system that leads to the correct performance. In 

order to do that, a lot of parameters need to be set, and this process is sensitive to stimulus 

list composition, since in mixed lists L1 items that become activated need to be rejected.  

For the reasons explained above, BIA+ assumptions fit the current experimental design 

and lead to the formulation of the following research questions that are retrieved by 

Vanlangendonck et al. (2020) and are relevant in the present replication as well: 

• How does the shift from a pure to a mixed list affect response competition? To 

test if response competition arises even for cognates (in a way similar to 

interlingual homographs), cognate words are included in the pure and in the 

mixed list. The hypothesis underlying this design is that the Cognate Facilitation 

Effect is going to be reduced for cognates under the mixed condition and it is 

possible that it turns into inhibition for interlingual homographs. 

• Are identical cognates processed faster under the pure list condition compared to 

non-identical cognates because of their special status in the bilingual mental 

lexicon? The hypothesis underlying this question is that in the mixed list, the 

incorporation of L1 words is expected to decrease the Cognate Facilitation 

Effect for identical cognates more than for non-identical, since the former have 

an ambiguous language membership in a language-specific lexical decision task. 

• How do shared semantics affect response competition effects? This question is 

based on the hypothesis that identical cognates are facilitated by the fact that 

they share semantics in both languages, which is not the case for interlingual 
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homographs. This is expected to result in larger facilitation effects in the pure 

list for identical cognates and smaller inhibition effects in the mixed list. 

• How does Age of Acquisition relate to the effects of stimulus list composition? 

The underlying hypothesis in this case is that the group of early bilinguals is 

expected to show smaller inhibition effects for identical cognates in the mixed 

list compared to the group of late bilinguals. The rationale behind this 

hypothesis is the clear correlation between lexical behaviour and Age of 

Acquisition shown by Bylund et al. (2019).  

It is important to note that one of the research questions investigated by Vanlangendonck 

et al. (2020) was the effect of the degree of cross-linguistic overlap on response 

competition within non-identical cognates. The present study was initially designed to 

explore this question too by dividing non-identical cognates in two categories (those with 

Levenshtein Distance 1 and those with Levenshtein distance 2), but because of an 

unbalanced number of stimulus items falling in the two categories, this research question 

was dropped. To explore these hypotheses and answer the underlying research question 

this study has recruited 26 Danish-Swedish bilingual speakers to perform two lexical 

decision tasks, one that corresponds to the pure list and one that corresponds to the mixed 

list condition. This design allows to test the effects of response competition on the 

Cognate Facilitation Effect and the assumed inhibition effect for interlingual homographs 

by manipulating stimulus list composition. The details of the methods used are presented 

in the next chapter.  

 

5. Methodology 

Bilingual word identification has been a central topic in the field of bilingual language 

processing. The current quantitative study aims to empirically test four hypotheses on 

bilingual word processing by manipulating stimulus list composition. The study is a 

replication of Vanlangendonck et al. (2020) with a different language constellation 

(Danish-Swedish bilinguals instead of Dutch-English) and a differentiation in the division 

of the participating group based on Age of Acquisition. The current design aims to test 

the predictions of the BIA+ model on how bilinguals process words with different degrees 

of cross-linguistic overlap. The hypotheses to be tested can be found in the Theoretical 

Framework. 

The experimental design allows to test these hypotheses by manipulating stimulus list 

composition, i.e., by using two language-specific lexical decision tasks, one without and 

one with L1 (Danish) words that must be treated as nonwords, and by dividing the 

participating group in two sub-groups, one consisting of early (also called simultaneous) 

and one of late (also called sequential) bilinguals. The different degrees of cross-linguistic 

overlap are represented by identical and non-identical cognates, by interlingual 

homographs, Swedish control words and nonwords. 
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5.1 Methods used in previous research 

The choice of a lexical decision task is very common across the related previous research 

when it comes to exploring the effects of stimulus list composition. A lot of studies have 

deployed the use of either a language-specific or a general lexical decision task to explore 

the effects of stimulus list composition (Dijkstra, De Bruijn, et al., 2000; Dijkstra et al., 

1998, Dijkstra, Timmermans, et al., 2000; Poort & Rodd, 2017; Vanlangendonck et al., 

2020). Choosing a lexical decision task is also common among studies exploring how 

bilinguals recognise cognates and interlingual homographs (Dijkstra et al., 1999, 2010). 

The BIA+ (Dijkstra & van Heuven, 2002) and Multilink models (Dijkstra et al., 2019) 

explain why lexical decision is appropriate to investigate cross-linguistic similarity and 

stimulus list composition effects: they argue that in order to account for stimulus list 

composition effects and for recognition of cognates and interlingual homographs, 

bilinguals have to create a task/decision system. A lexical decision task is one of those 

tasks where bilingual participants must set up a task schema, which is a system that 

specifies the order of events and actions through which the participants make a decision 

and perform the task correctly. In other words, this system allows the participant to select 

the answer to the input in a given context. The parameters that need to be set for this task 

schema to be created are sensitive to stimulus list composition, because the participant 

needs to decide which words are to be treated as words, and which as nonwords according 

to the instructions. As far as cross-linguistic similarity is concerned, the change from a 

pure list to a mixed list allows for exploring the different effects of stimulus list 

composition relative to cross-linguistic similarity, because words with different degrees 

of cross-linguistic similarity are included in both conditions. The increased response 

competition that the shift to a mixed list causes creates the appropriate experimental 

setting for testing the different effects across (identical and non-identical) cognates, 

interlingual homographs and control words.  

As far as the language constellation is concerned, language pairs with high cross-

linguistic similarity are the most appropriate for the purposes of this study. A big share 

of the previous literature has investigated recognition of words with different levels of 

“cognateness” in Dutch-English bilinguals, but to the best of my knowledge, Danish and 

Swedish are rather underrepresented in the literature given the high degree of similarity 

in many respects between them.  

What is novel about the current design is the division of the group in early and late 

bilinguals. Previous research has been investigating highly proficient bilinguals, as this 

study does, but the distinction based on Age of Acquisition is not a common choice. The 

reasoning underlying this choice is inspired by Bylund et al. (2019), who showed a clear 

correlation between Age of Acquisition and lexical behaviour using a picture-naming and 

a lexical decision task. Based on their conclusion that the so-called “bilingual lexical 

deficit” is not a result of bilingualism alone, but Age of Acquisition plays a significant 

role too, this study aims to investigate if there is a correlation between Age of Acquisition 

and recognition of words with different degrees of cross-linguistic similarity. The absence 

of a monolingual control group differentiates the aims of this study from those of Bylund 

et al. (2019), which means that with the current design no conclusion can be drawn about 

the source of the bilingual lexical deficit. A possible correlation between Age of 
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Acquisition and speed of word recognition can, however, be used as evidence that 

bilingualism alone cannot justify the so-called “bilingual lexical deficit”. 

  

5.2 The present study 

 

5.2.1 Participants 

26 Danish-Swedish bilinguals were recruited to perform two visual lexical decision tasks. 

Participants were recruited after contacting associations of Danes in Sweden, through 

Facebook posts in groups of Danes in Sweden, language schools offering courses for 

Danish native speakers, personal contacts, and word of mouth, and did not receive any 

form of compensation for their participation. Data from 7 participants were excluded 

because their overall error rate across the two tasks was more than 15%, thus resulting in 

19 participants (9 early and 10 late bilinguals). Subjects who expressed interest in 

participating by filling the participation form1 gave written informed consent by signing 

a consent document (see Appendix B) and filled a language background questionnaire2. 

Most of the questions followed the structure suggested by Unsworth (2013). Based on the 

responses to the questions “What is your native language?” and “When did you first come 

to contact with the Swedish language?”, participants were allocated to two groups based 

on the following criterion: participants who answered that they started using Swedish 

after 12 years of age were allocated to the group of late bilinguals, and those who reported 

to have used Swedish before 12 years of age were allocated to the group of early 

bilinguals. All participants (13 women and 6 men with a mean age at testing of 38,8 years) 

were right-handed and highly proficient in their L2 and had normal or corrected-to-

normal vision and no reported learning difficulties. Their proficiency was tested by means 

of a cloze test (see Appendix C) that took about 15 minutes to complete (see Järnefelt, 

2019). All of them were native speakers of Danish and highly proficient Swedish speakers 

and reported a mean length of residence in Sweden of 18,6 years. 68% of the participants 

reported that they have attended language classes in Swedish (mean duration of 7,3 years), 

and 74% of them reported that they use Swedish very often in their daily lives (see figure 

4 below). Their scores in the cloze test can compare to native-like: all participants scored 

above 30 points (mean score 36,61 and standard deviation 2,52), which was found to be 

the minimum native-like score by Bylund et al. (2012) and by Abrahamsson and 

Hyltenstam (2009) who administered the same cloze test to their participants in their 

studies. The proficiency tests were corrected by a native Swedish speaker. A within-

individual comparison between the self-evaluation and the test score of each participant 

shows that 50% of them gave their proficiency a lower score than the one they achieved 

at the cloze test. Finally, Figure 5 shows the linguistic backgrounds of the participants 

excluding Danish and Swedish, and Figure 6 shows the various contexts in which 

 

1 The participation form can be found here: https://forms.gle/XudvSjJw7U5fURye7 

2 The questionnaire can be found here: https://forms.gle/skVzsy7Kd62pokP87 

https://forms.gle/XudvSjJw7U5fURye7
https://forms.gle/skVzsy7Kd62pokP87
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participants use Swedish: 31% of them answered that they use Swedish at work, 22% 

with friends and 21% in all contexts (at work, with family, with friends, on the streets). 

 

Figure 4: Frequency of use of Swedish 

Figure 5: Linguistic background of the participants 

 

Figure 6: Various contexts in which participants use Swedish 
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5.2.2 Stimulus materials 

Following the design of Vanlangendonck et al. (2020), the stimulus list consisted of 300 

Swedish words, 30 Danish words and 90 nonwords. The composition of the list of 

Swedish words was the following: out of 300 words, 60 were identical cognates, 120 were 

non-identical cognates, 60 were interlingual homographs, and 60 were Swedish control 

words. All stimulus items were nouns or adjectives with a word length between 1 and 11 

characters (with an overall mean of 4,87). In order to measure the cross-linguistic 

orthographic overlap between the words in the L1 and the L2 of the participants 

Levenshtein Distance (Levenshtein, 1966) was used. Identical cognates had LD 0, non-

identical cognates had a distance of 1 or 2, and interlingual homographs had an LD of at 

least 3 between the shared word form and the Danish translation equivalent of the 

Swedish reading of the word. Only 8 words of this stimulus category had an LD smaller 

than 3, because of difficulties finding enough Swedish-Danish interlingual homographs 

that fulfilled all the criteria. As explained in the Introduction, the LD number refers to the 

number of replacements, additions or deletions that must be made in order to transform a 

string into another.  

Word form frequencies and relative frequencies were retrieved by the Korp tool of 

Språkbanken (Borin et al., 2012), which is a Swedish corpus with the option to limit the 

content to the desired relevance (e.g., by excluding very old texts or texts including field-

specific terminology). The selection of texts (126 out of 245) resulted to a corpus size of 

2,15G tokens. For Danish words Korpus DK was used, a Danish corpus found in 

ordnet.dk (Dansk Sprog i Ordbøger Og Korpus, 2022) with a size of 56 million tokens 

and with the option to search for frequencies of the chosen part-of-speech. Relative 

frequencies thereof were calculated manually. Danish words were chosen to be low 

frequency words (between 1 to 10 occurrences per million). Pseudowords were made by 

replacing one letter in existing Swedish words. After compiling the full stimulus list of 

items with their respective length, relative frequency and Levenshtein Distance, the list 

was run by two native speakers, one Swedish and one Danish, to make sure that all words 

(even those with low frequency) were frequent enough to be recognised. Table 1 below 

includes a sample of the stimulus list, and the full list can be found in Appendix A.  

The stimulus items were allocated to two lists, each corresponding to one of the tasks. To 

manipulate stimulus list composition, all the L1 (Danish) words were allocated to the 

second list. Each of the lists included: 30 identical cognates, 60 non-identical cognates, 

30 false friends and 30 Swedish control words. When it comes to pseudowords, 60 of 

them were allocated to the first list, and 30 of them to the second one, thus leaving 30 

stimulus items to the Danish words. All the Swedish stimuli were matched item-by-item 

in terms of frequency and length using Match (van Casteren & Davis, 2007), a tool that 

takes lists of items with specified parameters as input and yields the best possible matched 

pairs as output. All subcategories of Swedish stimuli were first divided in two sub-lists 

and then inserted as input to Match (logarithmic frequency weight 1,5). Pseudowords and 

Danish words were matched only for length. As a result of using this tool, t-tests revealed 

no significant differences between the two lists in terms of length and word form 

frequency.  

After allocating the matched items to the two tasks, Mix was used to create blocks of 

pseudorandomised stimuli (van Casteren & Davis, 2006) based on the following 
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restrictions: no more than four Swedish words were presented in a row, and stimuli were 

never succeeded by an item from the same condition. The order in which the blocks were 

presented was randomised and, as a result, each participant was presented with a different 

list and no participant saw the same word twice across the two tasks. To keep participants 

alert, 30 empty stimuli (i.e., a blank screen) were added to the stimulus lists in each task. 

Table 1. Examples of stimuli from all categories used in both conditions, with average word form 

frequency per million and number of letters. Note: IH: Interlingual Homograph, IC: Identical 

Cognate, NIC: Non-identical Cognate, SC: Swedish control, PW: Pseudoword, DAN: Danish word 

Condition IH IC NIC SC PW DAN 

 bus falk dygn/døgn flicka krym porre 

 krog stol tavla/tavle kompis skänd fakkel 

 rolig gummi gång/gang macka påls rodet 

 skede kort morgon/morgen lingon vogg galde 

 by jord plats/plads granne därr vifte 

Swedish-

LOG10-

freq 

1.57 1.07 2.19 1.46 N/A N/A 

Danish -

LOG10-

freq 

1.65 1.41 2.11 N/A N/A 0.62 

Number of 

letters 

3.8 4.2 4.8 5.8 4.2 5.2 

 

5.2.3 Procedure 

Because of restricted access to the lab of the Department of Swedish Language and 

Multilingualism during the Covid-19 pandemic, the procedure took place online after 

contacting the participants who expressed interest in participating. Participants were 

tested individually. They were sent the links to the two tasks in two different occasions 

(with a mean distance of 21 days between the two occasions). The link referred to an 

online experiment made on PsychoPy (Peirce et al., 2019), a tool for creating experiments 

and running them online through the software’s online counterpart, Pavlovia. The first 

prompt consisted of a text instructing the participants that they are about to be presented 

with words and their task is to decide as accurately and as quickly as possible if the word 

is Swedish or not. All instructions and communication with the participants took place in 

Swedish. The participants were explicitly instructed that some Danish words and some 

empty stimuli would appear, and they were advised to perform the experiment in a quiet 

place without background noise. They had to press the right arrow if the answer was yes, 

and the left arrow if the answer was no. After the general instructions, a warning appeared 

that the first block is a practice block of trials to familiarise themselves with the task. The 

practice block included the same proportion of stimuli as the full list.  
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After the practice block, participants were reminded again of the instructions about the 

keys they had to press and then a message appeared that the main experiment was about 

to start. As described above, the pseudorandomised sequences of words were divided in 

blocks that were in turn randomised. Between the blocks a blank screen appeared for two 

seconds and before each stimulus item, a fixation cross appeared for 400 ms. The stimuli 

were presented in the center of a grey screen in a white Arial font, and they remained 

visible without a preset maximum response time, i.e., until the participant pressed one of 

the allowed keys. Participants did not receive any feedback. This choice is motivated by 

the fact that Vanlangendonck et al. (2020) suggest in their discussion that the setting of 

response deadlines was optimised for strong conditions (identical cognates and false 

friends), but they possibly reduced effects for non-identical cognates. The effect of this 

setting is going to be further analysed in the Discussion. Each task took approximately 25 

minutes to complete. In Figures 7 and 8 below, a glimpse of how the online experiment 

looked like is presented. 

 

Figure 7: The initial instructions to the participants on PsychoPy. 
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Figure 8: Instructions before the practice trial on PsychoPy. 

 

5.3 Summary 

The current design is a replication of the study by Vanlangendonck et al. (2020), who 

recruited Dutch-English bilinguals for their experiment. The different language 

constellation of the current design, however novel it may be, cannot potentially be used 

as input to test the BIA+ and Multilink models, because these have been designed based 

on a bilingual Dutch-English lexicon. As a result, a possible simulation of the two tasks 

is not currently possible. However, this does not necessarily imply that parallel 

conclusions cannot be made for Danish-Swedish bilingual lexical behaviour and that the 

theoretical accounts of the models cannot be tested for other languages.  

Moreover, what would render the results even more robust would be a parallel 

comparison with neuroimaging results. Vanlangendonck et al. (2020) carried out their 

study in parallel with an fMRI study that used the same set of cognates and interlingual 

homographs, and agreed in their conclusion that identical cognates have a special status 

compared to non-identical cognates (Peeters et al., 2019). A parallel comparison like this 

would strengthen the robustness of the conclusions but is outside the scope of the present 

study. 

 

6. Results 

Items that elicited more than 40% errors were discarded. These amounted to 20 items 

from both tasks (8 interlingual homographs, 6 Swedish controls, 3 pseudowords and 3 

Danish words). Additionally, responses that were faster than 300 ms or slower than 3000 

ms were excluded from the analysis. After removing errors and excessively fast or slow 

responses, mean reactions times (from now on RTs), standard deviation and proportion 
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of correct answers were calculated for each stimulus category across the two conditions. 

The results can be found in Table 2 below. The dataset of correct responses amounted to 

2303 points. 

Table 2. Mean reaction times with standard deviation and proportion of correct answers for all 

stimulus categories across the two tasks (pure and mixed). 

Condition Pure Mixed 

Interlingual 

Homographs 

994 (468, 0.86) 1194 (360, 0.86) 

Identical 

Cognates 

919 (485, 0.98) 1335 (463, 0.97) 

Non-

identical 

Cognates 

848 (405, 0.98) 1140 (301, 0.98) 

Swedish 

Controls 

857 (351, 0.93) 1200 (387, 0.93) 

Pseudowords 1076 (457, 0.93) 1286 (308, 0.98) 

Danish 

words 

N/A 1291 (400.95, 0.9) 

For the analysis of the RTs, the correct responses only were used to perform multiple 

linear regression analysis. The data were normalised using the inverse transform method 

(-1000/RT), thus reducing the initial skewedness of the RT distributions. The regression 

analysis was performed on various levels. First, Condition and Task (pure vs mixed) were 

used as fixed factors and Swedish controls were used as reference factor. On the second 

level of the analysis, interlingual homographs were used as a reference, and Condition 

and Task remained the fixed factors. Additionally, relevelling once more, non-identical 

cognates were used as a reference factor. All results can be found in Tables 3, 4 and 5 

respectively. 

Table 3. Regression analysis with Condition and Task as fixed factors and Swedish Controls as 

reference condition 

Coefficients: Estimate Std. Error t-value Pr(>|t|) 

(Intercept) -1.59518 0.03035 -52.559 > 2e-16 *** 

ConditionIH 0.15774 0.01920 19.266 3.09e-16 *** 

ConditionIC 0.03741 0.01920 1.949 0.051398 

ConditionNIC -0.12645 0.01920 -6.587 5.30e-11 *** 

TASK 0.36981 0.01920 19.266 > 2e-16 *** 

ConditionIH:TASK2 0.08309 0.01920 4.328 1.55e-05 *** 

ConditionIC:TASK2 0.18061 0.01920 9.409 > 2e-16 *** 

ConditionNIC:TASK2 -0.06876 0.01920 -3.582 0.000346 *** 
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Table 4. Regression Analysis with Condition and Task as fixed factors and Interlingual 

Homographs as reference condition. 

Coefficients: Estimate Std. Error t-value Pr(>|t|) 

(Intercept) -1.36278 0.03035 -44.902 < 2e-16 *** 

ConditionSC -0.15774 0.01920 -8.218 3.09e-16 *** 

ConditionIC -0.12033 0.01920 -6.269 4.18e-10 *** 

ConditionNIC -0.28419 0.01920 -14.805 < 2e-16 *** 

TASK 0.29515 0.01920 15.376 < 2e-16 *** 

ConditionSC:TASK2 -0.08309 0.01920 -4.328 1.55e-05 *** 

ConditionIC:TASK2 0.09752 0.01920 5.080 4.00e-07 *** 

ConditionNIC:TASK2 -0.15185 0.01920 -7.911 3.61e-15 *** 

 

Table 5. Regression Analysis with Condition and Task as fixed factors and non-identical cognates 

as reference condition. 

Coefficients: Estimate Std. Error t-value Pr(>|t|) 

(Intercept) -1.77931 0.03035 -58.626 < 2e-16 *** 

ConditionIH 0.28419 0.01920 14.805 < 2e-16 *** 

ConditionSC 0.12645 0.01920 6.587 5.30e-11 *** 

ConditionIC 0.16386 0.01920 8.536 < 2e-16 *** 

TASK 0.42749 0.01920 22.271 < 2e-16 *** 

ConditionIH:TASK2 0.15185 0.01920 7.911 3.61e-15 *** 

ConditionSC:TASK2 0.06876 0.01920 3.582 0.000346 *** 

ConditionIC:TASK2 0.24937 0.01920 12.991 < 2e-16 *** 

Relative to Table 2, Table 3 shows the following results: No significant effect was found 

for identical cognates relative to Swedish controls (p > 0.05), which means that the 

Cognate Facilitation Effect was not observed. However, there is a significant interaction 

between identical cognates and Task (p < 0.05), even though this cannot be interpreted as 

an inhibition effect because of the lack of a facilitation effect to start with. As for 

interlingual homographs, they show a significant interaction with Task (p < 0.05), as they 

are processed significantly slower in the mixed condition, and they are also processed 

slower than Swedish controls in the pure, but not in the mixed condition.  

Additionally, the Task effect indicates that Swedish controls were processed significantly 

slower in the mixed task (p < 0.05). Lastly, relative to Swedish controls non-identical 

cognates are processed significantly faster (p < 0.05), indicating that there is a significant 

facilitation effect for non-identical cognates.  
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Table 4 shows the results obtained when interlingual homographs were used as reference. 

Interlingual homographs show a significant effect with Task, since under mixed 

conditions they are processed significantly slower than in the pure condition (p < 0.05). 

They are also processed significantly slower than identical cognates in the pure task, but 

not in the mixed task.  

As shown in Table 5, non-identical cognates are processed faster compared to all other 

stimulus categories in the pure condition, and the same applies to the mixed condition.  

Finally, Tables 6 presents the mean RTs to all stimulus categories across the two tasks 

obtained only from early bilinguals. The RTs were calculated separately in order to 

investigate the possibility of the Cognate Facilitation Effect emerging for early bilinguals. 

However, as Table 6 shows, identical cognates were processed slower than Swedish 

controls, indicating again a lack of facilitation. RTs to all stimulus categories across the 

two tasks are generally comparable to the ones obtained by the whole sample (both early 

and late bilinguals). 

Table 6. Mean reaction times with standard deviation for all stimulus categories across the two 

tasks (pure and mixed) for early bilinguals. 

Condition Pure Mixed 

Interlingual 

Homographs 

916 (420) 1326 (527) 

Identical 

Cognates 

838 (456) 1123 (348) 

Non-

identical 

Cognates 

767 (309) 1087 (261) 

Swedish 

Controls 

804 (261) 1196 (353) 

 

7. Discussion 

7.1 Discussion of the results with respect to the Research 

Hypotheses 

In the present study, the representational accounts of BIA+ for identical cognates and 

interlingual homographs were tested by investigating the effect of stimulus list 

composition on the processing of these two stimulus categories. For this reason, a group 

of Danish-Swedish bilinguals was recruited to perform two lexical decision tasks, one 

which corresponds to the pure condition – the one with a monolingual L2 (Swedish) 

stimulus set – and one which corresponds to the mixed condition, where L1 (Danish) 

words were added to the stimulus items requiring a negative response. The results 

presented above are discussed in terms of the four research questions formulated in the 

Aims and Objectives.  
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• The Cognate Facilitation Effect is going to be reduced for cognates under the 

mixed condition and it is possible that it turns into inhibition for interlingual 

homographs: The results of the present study show a null Cognate Facilitation 

Effect. The significant correlation of identical cognates with Task and the 

significantly longer RTs to identical cognates relative to Swedish controls 

observed under the mixed condition cannot be explained as an inhibition effect, 

because no facilitation was observed for identical cognates in the first place. In 

the present study, the change from a pure to a mixed list did not increase 

response competition, as in the model study.  

• In the mixed list, the incorporation of L1 words is expected to decrease the 

Cognate Facilitation Effect for identical cognates more than for non-identical, 

since the former have an ambiguous language membership in a language-

specific lexical decision task: This hypothesis was not borne out, since, 

according to the results, the Cognate Facilitation Effect was observed for non-

identical cognates instead of being observed for identical cognates as robust 

evidence from the literature shows. According to the predictions of the BIA+ 

model, and according to the results by Vanlangendonck et al. (2020), non-

identical cognates were expected to be processed slower than identical in the 

pure list, and faster than them in the mixed condition. In the present study, only 

the second part of the prediction was borne out.  

• Identical cognates are facilitated by the fact that they share semantics in both 

languages, which is not the case for interlingual homographs. This is expected 

to result in larger facilitation effects in the pure list for identical cognates and 

smaller inhibition effects in the mixed list: Again, this hypothesis was not borne 

out. There was a null Cognate Facilitation Effect not only for identical cognates, 

as mentioned above, but also for interlingual homographs, which were expected 

to show a smaller facilitation effect compared to identical cognates in the pure 

task.  

• The group of early bilinguals is expected to show smaller inhibition effects for 

identical cognates in the mixed list compared to the group of late bilinguals. The 

rationale behind this hypothesis is the clear correlation between lexical 

behaviour and Age of Acquisition shown by Bylund et al. (2019): As shown in 

the Results section, no Cognate Facilitation Effect was found even when 

analysing the results obtained exclusively by early bilinguals. RTs to identical 

cognates were on average slower compared to Swedish controls. Similar to the 

observations made on the whole sample of participants, the significantly slower 

RTs in the mixed task when it comes to identical cognates cannot be explained 

as an inhibition effect, since no facilitation was observed.  

 

 

7.2 The differences between the present and the model study 

Since none of the research hypotheses was borne out, it is important to explore as much 

as possible the reasons why the research design failed to result in observations that are 

robustly supported by the literature in general, i.e., the Cognate Facilitation Effect, and 

by the model study of the present project. To understand the underlying reasons, it is 
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appropriate to explore the ways in which the present design differed from the study that 

was replicated. The key aspects in which the two studies differ can be listed as follows:  

1. The language constellation was changed from Dutch-English to Danish-

Swedish. 

2. The number of participants was smaller (19 instead of 33). 

3. An online modality was used. 

4. No response deadline was set. 

5. Participants were divided in early and late bilinguals. 

6. Participants were not compensated. 

As explained in previous chapters, the rationale behind choosing the specific language 

pairing was the high degree of cross-linguistic similarity between Danish and Swedish, a 

similarity that is comparable to the one between Dutch and English. However, a possibly 

crucial difference was the fact that the language-specific orthography of Swedish and 

Danish has not been controlled for. On the one hand, the presence of Swedish words 

containing Swedish-specific orthography (the letters ä and ö) might be the reason why 

Swedish control words have been processed faster in the pure condition relative to 

identical cognates, resulting in a null Cognate Facilitation Effect. An assumption could 

be that participants have developed a strategy when it comes to responding fast to 

Swedish controls (a strategy that is assisted by the Swedish-specific orthography), but not 

to identical cognates, since those lack in language-specific characters. On the other hand, 

the presence of Danish-specific orthography in the mixed task (words containing æ and 

ø) has not had a significant effect on the RTs of the other stimulus categories, as shown 

by t-tests performed on the RTs of all categories compared to Danish words (only 

identical cognates were processed significantly slower compared to Danish words). An 

explanation could be the proportionally smaller number of Danish words in the mixed 

stimulus list compared to Swedish words in the pure list.  

This explanation is on par with the predictions of the BIA+ model (Dijkstra & van 

Heuven, 2002): as explained in the Theoretical Framework, according to the model, there 

are two components to the bilingual word recognition system: the word identification and 

the task/decision systems. The presentation of a visual string of letters activates the letters 

in the lexicon, which, in turn, activate the words that contain them in both languages of 

the bilingual. In this case, the presence of the letters ä and ö in the stimulus words must 

have accelerated the activation of the Swedish controls, because they unambiguously 

belong to one of the two languages, and it is possible that their presence significantly 

accelerates their reading. Identical cognates, in contrast, have a shared orthographic 

representation between the two languages and they hence lack in language-specific 

orthography. After the word identification system, according to BIA+, the task/decision 

system takes over, in order to weigh the various levels of activation and lead to a decision 

based on task demands. To take this point a bit further, it is important to note that non-

identical cognates were processed faster than identical and faster than Swedish controls. 

Their partially shared orthography between the two languages was expected to slow down 

their processing relative to identical cognates according to the assumptions of BIA+. 

However, in this case, the opposite was observed. Their cognate status (from a semantic 

point of view) and the presence of Swedish-specific orthography in them might explain 

their accelerated processing.  
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This approach to the result patterns is also supported in the literature: the role of 

orthography in (monolingual and bilingual) word processing and more particularly in 

bilingual lexical access has been well investigated. For instance, Vaid and Frenck-Mestre, 

(2002) studied the effect of orthographic cues on language recognition recruiting a group 

of French-English bilinguals. In their study, they measured reaction times to words that 

were marked or unmarked in terms of relative frequency of digrams. They found that 

orthographically marked words elicited faster reaction times particularly in L2 (English). 

As they point out in their paper (Vaid & Frenck-Mestre, 2002, p. 48),  

“For language pairs that have differing writing systems, such as Arabic and French, script itself 

is sufficient for language assignment. But what is the role of orthography for languages in which 

words share a common writing system, such as English and French? Presumably orthography, 

at least in a global sense, would play less salient a role in language identification for languages 

that share a common writing system than for languages that do not. On the other hand, perhaps 

for languages that share a common orthography bilinguals turn to more subtle orthographic 

indicators of language, such as for example the relative frequency of specific letter sequences 

in each of their languages”. 

The question posed by the authors and the answer they give suits the discussion of the 

present paper as far as the role of language-specific diacritics is concerned. The 

orthographic differences between Danish and Swedish does not, of course, fall within the 

category of, say, Arabic and French, that do not have a shared script. However, they are 

not similar to French and English either, in the sense that Danish and Swedish use 

different diacritics. This means that the “subtleness” of the orthographic cues between 

French and English is higher than the one in Danish and Swedish, which is more obvious. 

Given that French-English bilinguals used those subtle cues (relative frequency of 

digrams) as a facilitatory cue to respond faster to L2 orthographically marked words, then 

it is safe to assume that Danish-Swedish bilinguals used the language-specific diacritics 

as a (less subtle) cue when responding to (L2) Swedish control words. Similar research 

(Grainger & Beauvillain, 1987) that also investigated the effect of language-specific 

orthography, has taken the interpretation one step further claiming that faster reaction 

times to L2 words that are orthographically language-marked are a sign of language-

specific access.  

However, this claim was questioned later on by Thomas and Allport (2000) who claimed 

that the facilitation from orthographic cues does not necessarily stem from within the 

lexicon, but  it might as well be “a locus outside the lexicon” which has its origins in the 

competition between the task schemas that are created to deal with the task demands at 

hand. This interpretation is on par with the robust evidence in favor of the nonselective 

view of bilingual lexical access which is thoroughly discussed in the Literature Review. 

Evidence for the nonselective view of lexical access has been even found for bilingual 

speakers of languages that use different scripts (Moon & Jiang, 2012).  

Moreover, another point made by Vaid and Frenck-Mestre (2002) that supports the 

findings of the present paper is the fact that the participating subjects used the 

orthographic cues as facilitation when recognising L2 words more than when recognising 

L1 words. This is explained by the authors by the fact that the length of L1 experience 

allows for additional cues in recognising L1 words that might not be available in L2. A 



 

 34 

similar pattern was observed in the present results, since Swedish (L2) words were 

facilitated relative to other stimulus categories in the first task, but Danish words in the 

second task did not show a particular facilitation that can be attributed to Danish-specific 

diacritics. As mentioned above, the proportion of Danish words was also much smaller 

compared to Swedish controls that were present in both tasks, so it is not safe to conclude 

in favor of an effect of the diacritics on the RTs. In a nutshell, however cross-linguistically 

similar the two languages might be, their small differences in orthography might have 

been one of the reasons why the expected results were not obtained: it is likely that some 

details in the experimental design, i.e., the presence of the Swedish-specific diacritics ä 

and ö, have implications for the robustness of the Cognate Facilitation Effect, and they 

might even be sufficient to cancel it. 

Another possible explanation that relates to the different language pairing used in the 

present study might be the phonological similarity between the two languages. Some 

studies (Arana et al., 2022; Hameau et al., 2021; Schwartz et al., 2007) control for the 

phonological overlap of identical and non-identical cognates between the two languages 

of their participants when investigating the Cognate Facilitation Effect. This factor was 

not controlled for in this and the model study. The limited cross-linguistic phonological 

overlap between Danish and Swedish, which is smaller compared to the one between 

Dutch and English, might have played a role in finding a null Cognate Facilitation Effect. 

Schwartz et al. (2007) states that consistency of the mappings between orthographic and 

phonological representations between languages can affect bilingual lexical processing 

and particularly cognates. In Schwartz et al. (2007) the results showed that when the 

correspondence between phonological codes of the two languages of the participants was 

low and orthographic correspondence was high, the naming latencies and the accuracy 

rates were negatively affected. Although the experimental setting of this study is different 

(picture naming task instead of lexical decision task), the fact remains that the 

uncontrolled for and generally limited phonological correspondence between Danish and 

Swedish might have contributed to finding a null Cognate Facilitation Effect. 

Additionally, the relatively small sample of participants recruited to explore the effect of 

stimulus list composition might be partially responsible for the obtained results, and 

therefore, caution must be applied when interpreting them. However, most importantly, 

the online modality of the study might have been one of the most crucial factors. Despite 

the fact that the instructions given to participants were as clear as possible and although 

it was clearly indicated twice (both via-email and on the screen before starting the 

experiment) that one is supposed to answer as correctly and as accurately as possible, 

there was a large portion of results that had to be discarded because of being slower than 

3000 ms, which was still a larger margin compared to the one set by Vanlangendonck et 

al. (2020) who discarded responses slower than 1500.  

This takes us to the next point, i.e., the absence of a response deadline in the experimental 

design. The initial motivation behind this choice has been the fact that in the model study 

the authors mention in their discussion, that “possibly, the setting of response deadlines 

were optimised for the strongest conditions in the task, e.g., those involving identical 

cognates and/or interlingual homographs, thus reducing effects for non-identical 

cognates” (Vanlangendonck et al., 2020, p. 841). With this in mind, in the present study 

no response deadline was set, only to result in excessively long RTs that had to be 
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discarded from the analysis. The absence of response deadlines might have also resulted 

in the larger (compared to the model study) effect that was observed for non-identical 

cognates. Instead of the identical ones, it was non-identical cognates that showed a small 

facilitation effect in the pure task compared to Swedish controls.  

What is more, when it comes to the division in early and late bilinguals, it is worth 

mentioning the correlation between length of exposure and the Cognate Facilitation 

Effect found by Hameau et al. (2021). The authors observed that cognate facilitation in 

L2 decreased with L2 exposure in a picture naming task. Although the experimental 

setting and the aims and predictions of the study in question are not directly comparable 

to the ones of the present study, the possibility that the null facilitation effect correlates 

with length of exposure of the participants is not to be overlooked. In fact, the initial aim 

to test the correlation between Age of Acquisition and a possible reduction of the 

inhibition effect resulted in recruiting both early and late bilinguals (53% of the 

participants whose results were used in the analysis were late and 47% were early 

bilinguals). Early bilinguals’ average length of L2 exposure was 34.6 years and late 

bilinguals’ was 14.3 years. However, in this case, it is not safe to assume that length of 

L2 exposure influenced the results (i.e., the null Cognate Facilitation Effect), since an 

already small sample was divided in two sub-groups, which resulted in an excessively 

small sample to draw safe conclusions from. 

As a minor factor, it is also worth mentioning that the lack of compensation for 

participants is another difference between the two studies, which can be associated with 

the smaller sample and the general lack of motivation as shown by the significantly 

smaller number of subjects and the averagely longer time participants took between the 

two experiments. Moreover, the general task difficulty and the lack of long breaks 

between blocks of stimuli, which, however, do not comprise differences between the 

present and the model study, might have played a role in the overall performance and  

attention of the participants.  

Finally, it is worth mentioning the possibility that the presence of interlingual 

homographs has affected the processing of control words. This point does not constitute 

a difference between the present and the model study, since the replication was direct and 

the stimulus categories and their proportion in the lists were analogous. However, the 

findings reported by Brenders et al. (2011) could serve as a possible explanation for the 

findings of the present project. First, it should be noted that for their experiments they 

recruited Dutch children who were learning English at an advanced level as an L2, which 

means that there is a major difference in the objectives of the two studies, and the L2 

proficiency trajectories are not comparable either. Brenders et al. (2011) report that their 

participants reacted to cognates slower than to English controls (inhibition effect) in an 

English lexical decision task when interlingual homographs were added to the task. Their 

interpretation is that the ambiguous language membership of false friends causes cognates 

to be treated cautiously too, also because of their ambiguous language membership. 

However, this is a problem that should not arise for adult bilinguals, since L2 exposure 

and longer experience with cognates must help resolve the language membership conflict 

much faster. A possible connection with the present results might be that the participating 

Dutch children who were advanced learners of English had a proficiency level that is 

comparable to the one of the late Danish-Swedish bilinguals (53% of the sample). 
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7.3 Interpretation of the result patterns according to the BIA+ 

model 

One of the objectives of the present project, as discussed in the Introduction, was to 

interpret the result patterns in the light of BIA+ (Dijkstra & van Heuven, 2002), a model 

for bilingual lexical processing. Apart from the research question regarding Age of 

Acquisition, the other research hypotheses were formulated based on the predictions of 

the model. As discussed above, none of the hypotheses was borne out. However, it is 

worth addressing the results again within the framework of the BIA+ assumptions. 

BIA+ makes assumptions about increased response competition under mixed conditions. 

In a pure list condition of a language-specific lexical decision task, items of the target 

language are bound to a “yes” response, while under a mixed condition, the items of the 

non-target language, which did not appear at all in the pure condition, are bound to a “no” 

response. This change from a pure to a mixed list is assumed to increase response 

competition and interference effects. Cognates and interlingual homographs are expected 

to be affected by these effects, but as mentioned above, this result pattern was not 

obtained. 

Additionally, BIA+ assumes that identical cognates share their semantic representations 

across the two languages of the bilingual mental lexicon. This cross-linguistic overlap of 

identical cognates is the factor that facilitates performance in the pure task, but at the 

same time hinders performance in the mixed task. This is because, the L1 reading of the 

cognate in the mixed task is linked to a “no” response, a situation that creates a conflict 

in the lexical decision process: the shared orthographic representation and the cross-

linguistic semantic overlap renders the negative response in the mixed task even more 

difficult. However, the present result patterns did not confirm this assumption since no 

facilitation effect was found in the pure task and no inhibition effect in the mixed task. 

With respect to non-identical cognates, the BIA+ model predicts that identical cognates 

are expected to show much larger effects compared to non-identical the reason being the 

formers’ complete orthographic overlap. This is another prediction that is not supported 

by the present results, since non-identical cognates showed a small facilitation effect in 

the pure task, which, however, did not turn into inhibition in the mixed task. 

Finally, relative to interlingual homographs, according to BIA+, identical cognates are 

expected to be processed faster in both tasks, because of their shared semantics across the 

two languages, which is not the case for false friends: the fact that they share the 

orthographic but not the semantic representation is assumed to put them in disadvantage 

in both tasks relative to identical cognates. This result was not obtained for both tasks 

according to the present result patterns: only in the pure task false friends were processed 

slower than identical cognates, but not in the two-language condition. 
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8. Conclusions and Further Research 

The objective of the present project was to replicate the study conducted by 

Vanlangendonck et al. (2020) on the effect of stimulus list composition on bilingual 

processing of cognate words. The main difference in the design of this compared to the 

model study was the change of language pairing from Dutch-English to Danish-Swedish 

and the division of participants in early and late bilinguals. The rationale behind this 

change was that the chosen languages have a high degree of cross-linguistic similarity, 

exactly like Dutch and English. Apart from this change, and other minor changes that are 

motivated in the Methodology and explored further in the Discussion, by and large, the 

design of the present project was a direct replication of the model study.  

The goal of both projects was to test the assumptions of the BIA+ model on cognate words 

as regards the effect of stimulus list composition on the way they are processed. For this 

reason, a group of Danish-Swedish highly proficient bilinguals were recruited to perform 

two language-specific lexical decision tasks. The first task, referred to as the pure 

condition, contained identical and non-identical cognates, interlingual homographs, 

Swedish control words and pseudowords, and the task was to answer “yes” as accurately 

and as quickly as possible if the presented word was Swedish. The second task, performed 

by the same group of participants, also called the mixed task, contained items from the 

same stimulus categories with half of the pseudowords being replaced by Danish (L1) 

words that had to evoke a “no” response.  

According to the BIA+ model and consecutively according to the research hypotheses, 

identical cognates were assumed to show a Cognate Facilitation Effect in the pure task. 

In other words, they were expected to be processed faster than control words in the pure 

task, a facilitation that was expected to be reduced in the mixed task, precisely because 

of the increased response competition caused by the presence of Danish words that were 

bound to a “no” response. Additionally, identical cognates were expected to show larger 

facilitation effect than non-identical cognates because of the shared orthographic and 

semantic representations between the two languages for the former, and the lack of 

completely shared orthographic representation for the latter. Moreover, compared to false 

friends, identical cognates were expected to be in advantage in the pure task because of 

their shared semantics between the two languages, and show smaller inhibition effects in 

the mixed task. Last but not least, and here lies an additional element that was not 

explored by the model study, participants were divided into two subgroups, one with early 

and one with late bilinguals, in order to explore a possible correlation between Age of 

Acquisition and the bilingual processing of cognates.  

It is important to note that none of the aforementioned research hypotheses was borne 

out: the present results show a null Cognate Facilitation Effect for both the early and the 

late bilinguals. As mentioned in the Discussion, the predictions of BIA+ might have not 

been manifested in the recruited sample for a number of possible reasons, the most 

plausible one being the presence of language-specific diacritic markers in the stimulus 

list, most importantly among Swedish control words, but also among Danish words in the 

second task. As mentioned by Vaid and Frenck-Mestre (2002), the presence of surface 

level cues (in this case the presence of ä and ö in the Swedish controls) allow for a “quick 
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check” of the orthography of the stimulus item and leads to its faster recognition. This 

explanation suggests that this difference in the experimental design (the presence of ä and 

ö) might have been sufficient to cancel the Cognate Facilitation Effect. Another factor 

that has probably contributed to a null Cognate Facilitation Effect being observed is the 

phonological distance between Danish and Swedish. Despite the cross-linguistic 

similarity between the two on various levels, the fact that the phonological overlap and 

the lack thereof has not been controlled for, most importantly for cognates (both identical 

and non-identical) must have played a crucial role in cognates not being processed faster 

than control words. Other differences between the present design and the model study, 

among others the smaller sample size, the lack of response deadlines, the division in early 

and late bilinguals or the general task difficulty, have been explored in detail in the 

Discussion.  

Future research could investigate further the experimental design used by 

Vanlangendonck et al. (2020) using Danish-Swedish as language pairing but controlling 

for the factors that might have contributed to the null Cognate Facilitation Effect 

manifested in the present results. Recruiting a larger number of participants, selecting 

stimulus items without language-specific diacritics, controlling for phonological overlap, 

and setting response deadlines are ideas for future research. More particularly, it would 

be interesting to investigate further if the presence of language-specific diacritic markers 

does affect, on the one hand, the speed of recognition of marked words in bilinguals, and 

on the other hand, the emergence of the Cognate Facilitation Effect. For this to be 

explored, one would need to make sure the stimulus list contains the right proportion of 

control words with and without diacritic markers. Increasing the number of participants 

would also allow for safely dividing them into two reasonably large sub-groups based on 

Age of Acquisition and/or length of L2 exposure. When all the aforementioned factors 

have been controlled for, further research could also perform a parallel neuroimaging 

experiment with the same stimulus list, as did Vanlangendonck et al. (2020) for an even 

more robust manifestation of the result patterns and the observed effects. Last but not 

least, given the robust manifestation of the Cognate Facilitation Effect in the literature, it 

would be interesting to investigate the practical consequences of this field in educational 

settings, such as, for example, better ways to teach foreign languages in the classroom by 

taking into account the possible cross-linguistic similarities between the learners’ 

acquired languages. 
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Appendix A 

Stimulus items 

Table 1. List of Identical Cognates. IC: identical cognate, WF: word frequency, LG10: logarithmic 

frequency (base 10). 

 SWE   DA   

IC length Korp-WF LG10-

freq 

length KorpusDK-

WF 

LG10-

freq 

falk 4 1.8 0.26 4 1.6 0.2 

medicin 7 31.4 1.5 7 57.7 1.76 

rum 3 129.2 2.11 3 111.1 2.05 

rund 4 104.1 2.02 4 39.4 1.6 

stol 4 29.9 1.48 4 73.5 1.87 

år 2 2065.3 3.31 2 2764.1 3.44 

sen 3 762.3 2.88 3 392.6 2.59 

dag 3 1773.2 3.25 3 1136.8 3.06 

tid 3 841.1 2.92 3 1156.8 3.06 

halv 4 133 2.12 4 230.9 2.36 

gummi 5 1.9 0.28 5 4.4 0.64 

kort 4 34.5 1.54 4 91.9 1.96 

jord 4 62.3 1.79 4 249.3 2.4 

korridor 8 7.9 0.9 8 5.3 0.72 

linje 5 60.7 1.78 5 44.9 1.65 

stat 5 124.9 2.1 5 202.5 2.31 

behov 5 80.6 1.91 5 186.8 2.27 

gaffel 6 3 0.48 6 1.9 0.28 

gris 4 13.6 1.13 4 19.9 1.3 

regel 5 83.5 1.92 5 207.9 2.32 

hus 3 196 2.29 3 354.6 2.55 

fri 3 123.3 2.09 3 230.5 2.36 

takt 4 30.9 1.49 4 45.9 1.66 

salt 4 38.6 1.59 4 40.3 1.61 

kniv 4 16.5 1.22 4 38.5 1.59 
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sur 3 31.1 1.49 3 40.4 1.61 

ord 3 223.4 2.35 3 394.6 2.6 

blå 3 55.4 1.74 3 92.8 1.97 

barn 4 646.5 2.81 4 1116.8 3.05 

fin 3 490.4 2.69 3 161.1 2.21 

figur 5 15.1 1.18 5 53 1.72 

person 6 420.4 2.62 6 291.2 2.46 

glas 4 45 1.65 4 85.5 1.93 

kraftig 6 77.6 1.89 6 103.1 2.01 

luft 4 51.1 1.71 4 146.4 2.17 

muskel 6 19 1.28 6 28.4 1.45 

hård 4 169.6 2.23 4 189.5 2.28 

hud 3 29.1 1.46 3 65.9 1.82 

varm 4 803.7 2.91 4 158.1 2.2 

bord 4 52.3 1.72 4 156.5 2.19 

fisk 4 46.6 1.67 4 81.1 1.91 

sol 3 126.4 2.1 3 127.7 2.11 

måne 4 10.3 1.01 4 35.7 1.55 

måltid 6 11.5 1.06 6 28.3 1.45 

musik 5 154.5 2.19 5 205.8 2.31 

dans 4 32.3 1.51 4 35.6 1.55 

social 6 117.9 2.07 6 187.7 2.27 

regn 4 46.6 1.67 4 37.3 1.57 

tom 3 50.1 1.7 3 59.8 1.78 

genre 5 13.3 1.12 5 26 1.41 

del 3 1451.6 3.16 3 635.9 2.8 

villa 5 22.2 1.35 5 21.5 1.33 

enorm 5 56.3 1.75 5 68.7 1.84 

glad 4 217.3 2.34 4 187.2 2.27 

hund 4 96 1.98 4 115.9 2.06 

bil 3 270.9 2.43 3 330.1 2.52 

sten 4 35.8 1.55 4 75.4 1.88 

ko 2 15.1 1.18 2 35.8 1.55 
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blod 4 28 1.45 4 78.6 1.9 

virus 5 11.4 1.06 5 26 1.41 

MEAN 4.11 211.56 1.81 4.11 219.54 1.95 

SD 1.17 412.48 0.68 1.17 418.47 0.62 

 

Table 2. List of Non-identical Cognates. NIC: non-identical cognate, WF: word frequency, LG10: 

logarithmic frequency (base 10), LD: Levenshtein Distance. 

NIC 

(SWE) length 

Korp-

WF 

LG10-

freq 

NIC 

(DA) length 

KorpusDK-

WF 

LG10-

freq LD 

jakt 4 35.8 1.55 jagt 4 46.4 1.67 1 

lins 4 7 0.85 linse 5 5.2 0.72 1 

rik 3 44.3 1.65 rig 3 83.4 1.92 1 

dygn 4 50.6 1.7 døgn 4 65.3 1.81 1 

natt 4 206.2 2.31 nat 3 178.3 2.25 1 

tavla 5 21.5 1.33 tavle 5 9.8 0.99 1 

flaska 6 28.1 1.45 flaske 6 63.6 1.8 1 

paus 4 30.4 1.48 pause 5 66.6 1.82 1 

gång 4 799.4 2.9 gang 4 1105.6 3.04 1 

lust 4 28.3 1.45 lyst 4 148.9 2.17 1 

mat 3 217.1 2.34 mad 3 148.9 2.17 1 

fel 3 81.7 1.91 fejl 4 128.4 2.11 1 

hem 3 78.9 1.9 hjem 4 124.1 2.09 1 

morgon 6 257.6 2.41 morgen 6 135.7 2.13 1 

typ 3 229.2 2.36 type 4 105.5 2.02 1 

metod 5 37.3 1.57 metode 6 89.6 1.95 1 

plats 4 386.4 2.59 plads 5 390.5 2.59 1 

bok 3 313.9 2.5 bog 3 380 2.58 1 

lek 3 21.6 1.33 leg 3 32.4 1.51 1 

man 3 506.5 2.7 mand 4 959.5 2.98 1 

herr 4 22.8 1.36 herre 5 66.3 1.82 1 

månad 5 1512.9 3.18 måned 5 440.1 2.64 1 

kyss 4 4.7 0.67 kys 3 16 1.2 1 

svår 4 361.8 2.56 svær 4 288.8 2.46 1 
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kropp 5 151.2 2.18 krop 4 205.8 2.31 1 

nerv 4 7.2 0.86 nerve 5 18.8 1.27 1 

konst 5 48.8 1.69 kunst 5 130 2.11 1 

berg 4 207 2.32 bjerg 5 48.1 1.68 1 

katt 4 48.8 1.69 kat 3 41.3 1.62 1 

fot 3 74.2 1.87 fod 3 116.6 2.07 1 

hand 4 247.6 2.39 hånd 4 436.3 2.64 1 

tryck 4 37.7 1.58 tryk 3 30.1 1.48 1 

smitta 6 6.5 0.81 smitte 6 10.3 1.01 1 

tåg 3 91 1.96 tog 3 80 1.9 1 

vagn 4 39.1 1.59 vogn 4 49.3 1.69 1 

bana 4 50.9 1.71 bane 4 112 2.05 1 

fuktig 5 45.9 1.66 fugtig 5 20.8 1.32 1 

eld 3 29.1 1.46 ild 3 46.4 1.67 1 

frukt 5 27.9 1.45 frugt 5 41.4 1.62 1 

boll 4 54.1 1.73 bold 4 66.7 1.82 1 

spel 4 141.3 2.15 spil 4 165.4 2.22 1 

feg 3 6.1 0.79 fej 3 3.2 0.51 1 

afton 5 6.5 0.81 aften 5 284.8 2.45 1 

fara 4 27.1 1.43 fare 4 52.1 1.72 1 

sida 4 294.8 2.47 side 4 510.1 2.71 1 

syster 6 56.6 1.75 søster 6 54.6 1.74 1 

golv 4 41.9 1.62 gulv 4 97.3 1.99 1 

tryffel 7 1.5 0.18 trøffel  7 1.1 0.04 1 

gammal 6 472.5 2.67 gammel 6 892.9 2.95 1 

vana 4 13.9 1.14 vane 4 11.7 1.07 1 

get 3 71.7 1.86 ged 3 9.6 0.98 1 

fet 3 28.2 1.45 fed 3 50.6 1.7 1 

duk 3 6.4 0.81 dug 3 10.2 1.01 1 

straff 6 38.4 1.58 straf 5 44.3 1.65 1 

lampa 5 20.6 1.31 lampe 5 19.4 1.29 1 

styrka 6 49 1.69 styrke 6 102.3 2.01 1 

trappa 6 20.9 1.32 trappe 6 48.8 1.69 1 
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snok 4 0.8 -0.1 snog 4 1.4 0.15 1 

vaktel 6 0.3 -0.52 vagtel 6 0.9 -0.05 1 

viktig 6 357.2 2.55 vigtig 6 406 2.61 1 

mörk 4 67 1.83 mørk 4 99.8 2 1 

snö 3 62.2 1.79 sne 3 30.3 1.48 1 

nät 3 75.6 1.88 net 3 63.2 1.8 1 

själ 4 24.6 1.39 sjæl 4 54.8 1.74 1 

öl 2 31.1 1.49 øl 2 64.9 1.81 1 

möbel 5 16.7 1.22 møbel 5 33 1.52 1 

grön 4 79.8 1.9 grøn 4 134.1 2.13 1 

björn 5 10 1 bjørn 5 10.4 1.02 1 

räv 3 5.6 0.75 ræv 3 13.6 1.13 1 

hjälp 5 159.8 2.2 hjælp 5 180.6 2.26 1 

vän 3 225.3 2.35 ven 3 218.7 2.34 1 

ö 1 182.1 2.26 ø 1 82.4 1.92 1 

bär 3 11.1 1.05 bær 3 9.3 0.97 1 

trängsel 8 3.6 0.56 trængsel 8 9.3 0.97 1 

dröm 4 59.6 1.78 drøm 4 92.5 1.97 1 

nöd 3 7.9 0.9 nød 3 28.5 1.45 1 

död 3 132.5 2.12 død 3 143.6 2.16 1 

miljö 5 65.9 1.82 miljø 5 139.6 2.14 1 

vulgär 6 1.6 0.2 vulgær 6 3.6 0.56 1 

smör 4 34.3 1.54 smør 4 44.6 1.65 1 

märke 5 35.8 1.55 mærke 5 68.9 1.84 1 

löv 3 7.5 0.88 løv 3 4.1 0.61 1 

trådlös 7 6.1 0.79 trådløs 7 3.4 0.53 1 

kulör 5 1.8 0.26 kulør 5 7.7 0.89 1 

färdig 6 49.2 1.69 færdig 6 121.9 2.09 1 

bröd 4 30.1 1.48 brød 4 41.4 1.62 1 

korg 4 6.8 0.83 kurv 4 16.4 1.21 2 

avstånd 7 29.9 1.48 afstand 7 92.6 1.97 2 

språk 5 70.7 1.85 sprog 5 142.3 2.15 2 

ljus 4 43.1 1.63 lys  3 77.5 1.89 2 
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arbete 6 183 2.26 arbejde 7 521.6 2.72 2 

pengar 6 266 2.42 penge 5 317.9 2.5 2 

svett 5 7 0.85 sved 4 12.5 1.1 2 

dubbel 6 45 1.65 dobbelt 7 58.9 1.77 2 

avgång 6 13.3 1.12 afgang 6 24.6 1.39 2 

familj 6 834.2 2.92 familie 7 384.9 2.59 2 

ägg 3 45 1.65 æg 2 59.7 1.78 2 

öra 3 34.7 1.54 øre 3 109.9 2.04 2 

chans 5 130.7 2.12 chance 6 142.5 2.15 2 

text 4 128.8 2.11 tekst 5 108.3 2.03 2 

publik 6 93.1 1.97 publikum 8 112.8 2.05 2 

råtta 5 6.7 0.83 rotte 5 11.7 1.07 2 

dryck 5 14 1.15 drik 4 7.8 0.89 2 

kyrka 5 112 2.05 kirke 5 136.1 2.13 2 

lax 3 17.1 1.23 laks 4 12.7 1.1 2 

fågel 5 35.9 1.56 fugl 4 72.2 1.86 2 

skåp 4 10.8 1.03 skab 4 30.5 1.48 2 

jacka 5 27.8 1.44 jakke 5 23.6 1.37 2 

näsa 4 23.8 1.38 næse 4 64.2 1.81 2 

smärta 6 24.8 1.39 smerte 6 66.3 1.82 2 

mängd 5 67.7 1.83 mængde 6 89.5 1.95 2 

hög 3 788.1 2.9 høj 3 459.3 2.66 2 

kläder 6 107.3 2.03 klæde 5 10.6 1.03 2 

kärna 5 12.1 1.08 kerne 5 31.4 1.5 2 

sömn 4 30.7 1.49 søvn 4 45.2 1.66 2 

träd 4 36.8 1.57 træ 3 124.6 2.1 2 

möte 4 138.1 2.14 møde 4 249.5 2.4 2 

köp 3 40.8 1.61 køb 3 38.3 1.58 2 

mjölk 5 31.2 1.49 mælk 4 43.3 1.64 2 

klocka 7 169.7 2.23 klokke 7 104.6 2.02 2 

MEAN 4.41 109.34 1.61 MEAN 4.45 123.4 1.74  

SD 1.23 199.14 0.65 SD 1.32 180.96 0.61  
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Table 3. List of Interlingual Homographs. IH: Interlingual homograph, WF: word frequency, 

LG10: logarithmic frequency (base 10), LD: Levenshtein Distance. 

 SWE   DA     

IH 

lengt

h 

Korp

-WF 

LG10

-freq 

lengt

h 

KorpusDK

-WF 

LG10

-freq 

DA 

translation 

equivalent 

L

D 

mens 4 4.7 0.67 4 744.7 2.87 menstruation 8 

bov 3 3 0.48 3 2 0.3 skurk 5 

bus 3 10.3 1.01 3 59.2 1.77 vildskab 7 

galla 4 1.6 0.2 4 0.8 -0.1 galde 3 

grundlag 8 8.8 0.94 8 109.6 2.04 forfatning 8 

hop 3 5.5 0.74 3 9.4 0.97 masse 5 

killing 7 2.9 0.46 7 3.3 0.52 gedekid 7 

krog 4 22.4 1.35 4 18.7 1.27 restaurant 9 

lag 3 163.8 2.21 3 45.7 1.66 hold 4 

rask 4 6.7 0.83 4 33 1.52 hurtig 5 

rolig 5 278.2 2.44 5 41.8 1.62 morsom 5 

semester 8 56.6 1.75 8 3.6 0.56 ferie 6 

skede 5 10.6 1.03 5 8.7 0.94 fase 4 

skur 4 2 0.3 4 6.5 0.81 byge 4 

sky 3 7.2 0.86 3 33.9 1.53 himmel 6 

steg 4 93.9 1.97 4 4.7 0.67 skridt 5 

varig 5 0.4 -0.4 5 15.8 1.2 betændt 7 

skov 4 0.7 -0.15 4 84.4 1.93 angreb 6 

hurtig 6 2.6 0.41 6 145.2 2.16 frisk 5 

bedrift 7 3.7 0.57 7 12.6 1.1 præstation 9 

by 2 104.5 2.02 2 435.8 2.64 landsby 5 

flytning 8 0.3 -0.52 8 12.7 1.1 udflåd 8 

hygge 5 0.5 -0.3 5 8.5 0.93 rydning 6 

kasse 5 7.5 0.88 5 67.7 1.83 pose 3 

kittel 6 1.1 0.04 6 4.9 0.69 kedel 3 

kvarter 7 15.1 1.18 7 38.6 1.59 distrikt 7 

lidelse 7 0.8 -0.1 7 34.8 1.54 lidenskab 4 

mangel 6 0.3 -0.52 6 69.7 1.84 rulle 5 
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orm 3 6.9 0.84 3 6 0.78 slange 6 

pik 3 1.6 0.2 3 35.8 1.55 spydighed 7 

sort 4 56.7 1.75 4 192.8 2.29 slags 4 

stadig 6 13.5 1.13 6 45.1 1.65 stærk 4 

svans 5 7.9 0.9 5 0.3 -0.52 hale 4 

syre 4 3.9 0.59 4 6.5 0.81 ilt 4 

taxa 4 2.3 0.36 4 13 1.11 tarif 3 

virkning 8 0.4 -0.4 8 75.6 1.88 hækling 4 

åkande 6 1 0 6 1 0 fodgænger 7 

kjolen 6 15.5 1.19 6 33.7 1.53 nederdelen 7 

frisk 5 54.2 1.73 5 84.7 1.93 sund 5 

leende 6 19.3 1.29 6 0.5 -0.3 smil 6 

mark 4 82.1 1.91 4 55.9 1.75 jord 3 

pågående 8 17.8 1.25 8 2.1 0.32 

igangværend

e 7 

saga 4 18.4 1.26 4 4.7 0.67 eventyr 7 

skrammel 8 0.3 -0.52 8 1.3 0.11 raslende 7 

lov 3 24.8 1.39 3 398 2.6 tilladelse 9 

skytte 6 2.7 0.43 6 4.2 0.62 skydning 5 

sump 4 0.3 -0.52 4 3.6 0.56 kaffegrums 8 

frikadelle

r 11 0.2 -0.7 11 6.8 0.83 kødboller 8 

gullig 6 27.7 1.44 6 2.9 0.46 sød 6 

hospital 8 3.8 0.58 8 72.6 1.86 

psykiatrisk 

hospital 12 

retning 7 0.2 -0.7 7 115.4 2.06 irritation 7 

vide 4 0.8 -0.1 4 68.8 1.84 piltræ 7 

mage 4 83.6 1.92 4 11.1 1.05 mave 1 

låg 3 154.9 2.19 3 24.4 1.39 lav 2 

krage 5 4.5 0.65 5 3.3 0.52 krave 1 

torv 4 1 0 4 15.5 1.19 tørv 1 

mås 3 2.4 0.38 3 0.4 -0.4 måge 2 

stel 4 9.2 0.96 4 3.4 0.53 stiv 2 

fars 4 10.5 1.02 4 9.1 0.96 farce 2 
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tak 3 54.3 1.73 3 36 1.56 tag 1 

MEAN 5.05 24.97 0.74 5.05 56.51 1.18   

SD 1.84 48.9 0.82 1.84 120.6 0.76   

 

Table 4. List of Swedish controls. SC: Swedish control, WF: word frequency, LG10: logarithmic 

frequency (base 10). 

SC length Korp-WF LG10-freq 

flicka 6 92.3 1.97 

kompis 6 82.4 1.92 

macka 5 15.9 1.2 

lingon 6 3.3 0.52 

dimma 5 7.8 0.89 

våg 3 23.1 1.36 

granne 6 48.9 1.69 

pall 4 7.7 0.89 

sond 4 1.2 0.08 

vass 4 4.5 0.65 

matt 4 6.1 0.79 

grind 5 4.6 0.66 

fasa 4 4.2 0.62 

beteende 8 20.9 1.32 

tidning 7 152.6 2.18 

resa 4 114.8 2.06 

karta 5 20 1.3 

socka 5 1.3 0.11 

tvekan 6 14.9 1.17 

bena 4 0.2 -0.7 

plommon 7 1.7 0.23 

mjuk 4 37 1.57 

stad 4 379.6 2.58 

stuga 5 19.9 1.3 

kvav 4 1.1 0.04 

vall 4 4 0.6 
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drill 5 0.8 -0.1 

latmask 7 0.9 -0.05 

odling 6 5.8 0.76 

simning 7 5.8 0.76 

vatten 6 171.6 2.23 

handduk 7 8.1 0.91 

handfat 7 1.8 0.26 

byk 3 0.3 -0.52 

syfte 5 48.2 1.68 

fåra 4 0.9 -0.05 

snabb 5 247.3 2.39 

trevlig 7 143.7 2.16 

kola 4 2.6 0.41 

låda 4 23 1.36 

trasa 5 2.1 0.32 

skvätt 6 3.7 0.57 

ör 3 1.3 0.11 

fä 2 0.6 -0.22 

bävan 5 0.3 -0.52 

täppt 5 1.9 0.28 

sätt 4 354.7 2.55 

hörlur 6 6.6 0.82 

rejäl 5 63.4 1.8 

värld 5 373.4 2.57 

täcke 5 14.1 1.15 

färja 5 10.7 1.03 

tvätt 5 17.9 1.25 

rätt 4 289.7 2.46 

rädd 4 65.9 1.82 

räka 4 10.1 1 

trädgård 8 33.2 1.52 

rörelse 7 42.1 1.62 

röst 4 99.3 2 
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kärl 4 2.3 0.36 

MEAN 5.03 52.07 1.03 

SD 1.3 94.31 0.86 

 

Table 5. List of Danish words. WF: word frequency, LG10: logarithmic frequency (base 10). 

Danish word length 

KorpusDK-

WF LG10-freq 

galde 5 1.6 0.2 

pote 4 2.8 0.45 

gevir 5 1 0 

porre 5 6.2 0.79 

svind 5 0.8 -0.1 

fakkel 6 4.3 0.63 

rodet 5 4.2 0.62 

tilgroet 8 0.7 -0.15 

fælde 5 9.4 0.97 

hævelse 7 3.2 0.51 

betændt 7 3 0.48 

søgeord 7 1.2 0.08 

væddeløb 8 1.8 0.26 

vejbane 7 2.9 0.46 

køter 5 1.2 0.08 

jævnlig 7 5.2 0.72 

laurbær 7 1.9 0.28 

vifte 5 7.3 0.86 

fodpleje 8 0.5 -0.3 

fodtøj 6 3.4 0.53 

sejlklar 8 0.3 -0.52 

sejrskurs 9 0.5 -0.3 

talentløs 9 1.1 0.04 

tasketyv 8 0.4 -0.4 

tørreri 7 0.1 -1 

tøjdyr 6 0.7 -0.15 
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optræck 7 3.6 0.56 

kryb 4 1.3 0.11 

udyr 4 1.3 0.11 

uegnet 6 4.2 0.62 

MEAN 6.33 2.54 0.21 

SD 1.47 2.26 0.45 

 

Table 6. List of Pseudowords. PW: pseudoword. 

PD length 

renga 5 

klomt 5 

vera 4 

kipp 4 

klotra 6 

tuvla 5 

grem 4 

leng 4 

krå 3 

kyrv 4 

fliska 6 

årt 3 

jangel 6 

sni 3 

ståk 4 

girka 5 

börk 4 

bän 3 

gjot 4 

klöng 5 

dräft 5 

fut 3 

mjeks 5 

blas 4 
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gårt 4 

krym 4 

skänd 5 

påls 4 

vogg 4 

därr 4 

salda 5 

kanto 5 

bydde 5 

söll 4 

seda 4 

tägt 4 

vesa 4 

klera 5 

flore 5 

galv 4 

detor 5 

vöxt 4 

bryka 5 

kröft 5 

möngd 5 

sält 4 

brä 3 

tröd 4 

skep 4 

kän 3 

erka 4 

feka 4 

spreng 6 

metta 5 

ronga 5 

ägon 4 

vyrk 4 
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hyva 5 

söng 4 

bitt 4 

plont 5 

vuska 5 

fraje 5 

droll 5 

krol 4 

spit 4 

vörm 4 

firm 4 

berk 4 

låka 4 

bjärn 5 

tjonst 6 

dreg 4 

fark 4 

megg 4 

tark 4 

strat 5 

syk 3 

lypp 4 

bäl 3 

bald 4 

fråk 4 

dåk 3 

erd 3 

vlim 4 

knev 4 

snatt 5 

peft 4 

pesti 5 

pord 4 
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MEAN 4.3 

SD 0.76 

 

Matched Lists 

Table 7. Output of Match. Matched pairs of identical cognates based on length and frequency. 

LIST 1   LIST 2   

IC length LOG10-freq IC length LOG10-freq 

falk 4 0.26 måne 4 1.01 

medicin 7 1.5 muskel 6 1.28 

rum 3 2.11 sol 3 2.1 

rund 4 2.02 hund 4 1.98 

stol 4 1.48 blod 4 1.45 

år 2 3.31 del 3 3.16 

sen 3 2.88 bil 3 2.43 

dag 3 3.25 glad 4 2.34 

tid 3 2.92 person 6 2.62 

halv 4 2.12 hård 4 2.23 

gummi 5 0.28 virus 5 1.06 

kort 4 1.54 sten 4 1.55 

jord 4 1.79 bord 4 1.72 

korridor 8 0.9 måltid 6 1.06 

linje 5 1.78 enorm 5 1.75 

stat 5 2.1 musik 5 2.19 

behov 5 1.91 kraftig 6 1.89 

gaffel 6 0.48 villa 5 1.35 

gris 4 1.13 genre 5 1.12 

regel 5 1.92 social 6 2.07 

hus 3 2.29 luft 4 1.71 

fri 3 2.09 fisk 4 1.67 

takt 4 1.49 dans 4 1.51 

salt 4 1.59 ko 2 1.18 

kniv 4 1.22 figur 5 1.18 

sur 3 1.49 hud 3 1.46 
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ord 3 2.35 regn 4 1.67 

blå 3 1.74 tom 3 1.7 

barn 4 2.81 varm 4 2.91 

fin 3 2.69 glas 4 1.65 

 

Table 8. Output of Match. Matched pairs of non-identical cognates based on length and frequency. 

LIST 1   LIST 2   

NIC length LOG10-freq NIC length LOG10-freq 

jakt 4 1.55 smör 4 1.54 

lins 4 0.85 korg 4 0.83 

rik 3 1.65 ägg 3 1.65 

dygn 4 1.7 ljus 4 1.63 

natt 4 2.31 möte 4 2.14 

tavla 5 1.33 jacka 5 1.44 

flaska 6 1.45 smärta 6 1.39 

paus 4 1.48 bröd 4 1.48 

gång 4 2.9 hög 3 2.9 

lust 4 1.45 sömn 4 1.49 

mat 3 2.34 vän 3 2.35 

fel 3 1.91 nät 3 1.88 

hem 3 1.9 snö 3 1.79 

morgon 6 2.41 pengar 6 2.42 

typ 3 2.36 ö 1 2.26 

metod 5 1.57 fågel 5 1.56 

plats 4 2.59 chans 5 2.12 

bok 3 2.5 kläder 6 2.03 

lek 3 1.33 lax 3 1.23 

man 3 2.7 öl 2 1.49 

herr 4 1.36 näsa 4 1.38 

månad 5 3.18 familj 6 2.92 

kyss 4 0.67 svett 5 0.85 

svår 4 2.56 avstånd 7 1.48 

kropp 5 2.18 hjälp 5 2.2 
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nerv 4 0.86 nöd 3 0.9 

konst 5 1.69 miljö 5 1.82 

berg 4 2.32 dryck 5 1.15 

katt 4 1.69 träd 4 1.57 

fot 3 1.87 grön 4 1.9 

hand 4 2.39 kärna 5 1.08 

tryck 4 1.58 mängd 5 1.83 

smitta 6 0.81 trådlös 7 0.79 

tåg 3 1.96 död 3 2.12 

vagn 4 1.59 språk 5 1.85 

bana 4 1.71 dröm 4 1.78 

fuktig 5 1.66 märke 5 1.55 

eld 3 1.46 öra 3 1.54 

frukt 5 1.45 mjölk 5 1.49 

boll 4 1.73 text 4 2.11 

spel 4 2.15 bär 3 1.05 

feg 3 0.79 räv 3 0.75 

afton 5 0.81 råtta 5 0.83 

fara 4 1.43 själ 4 1.39 

sida 4 2.47 björn 5 1 

syster 6 1.75 färdig 6 1.69 

golv 4 1.62 kyrka 5 2.05 

tryffel 7 0.18 vulgär 6 0.2 

gammal 6 2.67 klocka 7 2.23 

vana 4 1.14 skåp 4 1.03 

get 3 1.86 mörk 4 1.83 

fet 3 1.45 köp 3 1.61 

duk 3 0.81 löv 3 0.88 

straff 6 1.58 dubbel 6 1.65 

lampa 5 1.31 möbel 5 1.22 

styrka 6 1.69 publik 6 1.97 

trappa 6 1.32 avgång 6 1.12 

snok 4 -0.1 kulör 5 0.26 
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vaktel 6 -0.52 trängsel 8 0.56 

viktig 6 2.55 arbete 6 2.26 

 

Table 9. Matched pairs of interlingual homographs based on length and frequency. 

LIST 1   LIST 2   

IH length LOG10-freq IH length LOG10-freq 

skov 4 -0.15 vide 4 -0.1 

lag 3 2.21 låg 3 2.19 

flytning 8 -0.52 skrammel 8 -0.52 

steg 4 1.97 mage 4 1.92 

mens 4 0.67 syre 4 0.59 

krog 4 1.35 saga 4 1.26 

bedrift 7 0.57 hospital 8 0.58 

kasse 5 0.88 svans 5 0.9 

hurtig 6 0.41 skytte 6 0.43 

bov 3 0.48 mås 3 0.38 

bus 3 1.01 stel 4 0.96 

rask 4 0.83 leende 6 1.29 

orm 3 0.84 lov 3 1.39 

skede 5 1.03 fars 4 1.02 

varig 5 -0.4 sump 4 -0.52 

sky 3 0.86 gullig 6 1.44 

rolig 5 2.44 sort 4 1.75 

kittel 6 0.04 åkande 6 0 

galla 4 0.2 torv 4 0 

killing 7 0.46 pågående 8 1.25 

mangel 6 -0.52 retning 7 -0.7 

kvarter 7 1.18 kjolen 6 1.19 

hop 3 0.74 krage 5 0.65 

by 2 2.02 mark 4 1.91 

grundlag 8 0.94 stadig 6 1.13 

semester 8 1.75 frisk 5 1.73 

pik 3 0.2 tak 3 1.73 
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hygge 5 -0.3 virkning 8 -0.4 

lidelse 7 -0.1 frikadeller 11 -0.7 

skur 4 0.3 taxa 4 0.36 

 

Table 10. Output of Match. Matched pairs of Swedish control words based on length and 

frequency. 

LIST 1   LIST 2   

SC length LOG10-freq SC length LOG10-freq 

plommon 7 0.23 handfat 7 0.26 

tidning 7 2.18 trevlig 7 2.16 

stad 4 2.58 sätt 4 2.55 

stuga 5 1.3 tvätt 5 1.25 

kvav 4 0.04 fåra 4 -0.05 

karta 5 1.3 rörelse 7 1.62 

lingon 6 0.52 skvätt 6 0.57 

macka 5 1.2 kärl 4 0.36 

pall 4 0.89 räka 4 1 

resa 4 2.06 röst 4 2 

granne 6 1.69 syfte 5 1.68 

sond 4 0.08 ör 3 0.11 

dimma 5 0.89 färja 5 1.03 

tvekan 6 1.17 täcke 5 1.15 

simning 7 0.76 handduk 7 0.91 

socka 5 0.11 täppt 5 0.28 

våg 3 1.36 låda 4 1.36 

drill 5 -0.1 bävan 5 -0.52 

kompis 6 1.92 rejäl 5 1.8 

flicka 6 1.97 vatten 6 2.23 

vall 4 0.6 kola 4 0.41 

latmask 7 -0.05 trasa 5 0.32 

fasa 4 0.62 fä 2 -0.22 

bena 4 -0.7 byk 3 -0.52 

grind 5 0.66 snabb 5 2.39 
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vass 4 0.65 rätt 4 2.46 

odling 6 0.76 hörlur 6 0.82 

beteende 8 1.32 trädgård 8 1.52 

mjuk 4 1.57 rädd 4 1.82 

matt 4 0.79 värld 5 2.57 

 

 

Table 11. Output of Match. Matched pairs of pseudowords and Danish words based on length. 

LIST 1  LIST 2  

PW-DA length PW-DA length 

kän 3 dåk 3 

bän 3 syk 3 

årt 3 erd 3 

ägon 4 pote 4 

därr 4 bald 4 

dräft 5 plont 5 

krym 4 dreg 4 

feka 4 knev 4 

ståk 4 krol 4 

kanto 5 strat 5 

hyva 5 fraje 5 

kipp 4 firm 4 

krå 3 bäl 3 

metta 5 bjärn 5 

salda 5 gevir 5 

spreng 6 uegnet 6 

kröft 5 vuska 5 

leng 4 vlim 4 

gjot 4 låka 4 

söng 4 fråk 4 

girka 5 rodet 5 

galv 4 vörm 4 

flore 5 vifte 5 
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sält 4 udyr 4 

kyrv 4 berk 4 

klera 5 droll 5 

påls 4 kryb 4 

ronga 5 pesti 5 

brä 3 tark 4 

blas 4 megg 4 

bitt 4 pord 4 

renga 5 køter 5 

vöxt 4 tjonst 6 

möngd 5 snatt 5 

vyrk 4 spit 4 

söll 4 laurbær 7 

sni 3 betændt 7 

klöng 5 svind 5 

tröd 4 jævnlig 7 

skep 4 hævelse 7 

bryka 5 sejrskurs 9 

vogg 4 fark 4 

detor 5 fælde 5 

grem 4 fodpleje 8 

vesa 4 vejbane 7 

klotra 6 fodtøj 6 

bydde 5 talentløs 9 

tägt 4 sejlklar 8 

fut 3 peft 4 

vera 4 tasketyv 8 

gårt 4 tørreri 7 

fliska 6 fakkel 6 

skänd 5 porre 5 

klomt 5 galde 5 

jangel 6 tøjdyr 6 

tuvla 5 tilgroet 8 
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erka 4 lypp 4 

börk 4 søgeord 7 

seda 4 optræck 7 

mjeks 5 væddeløb 8 

 

Mixed Lists 

Table 12. Output of Mix. Two lists (one for each experiment) that are mixed (pseudorandomised) 

based on defined constraints. Sww: Swedish word, nsww: non-Swedish word, ic: identical cognate, 

nic: non-identical cognate, ff: false friend. 

LIST 1    LIST 2    

word answer status itemtype word answer status itemtype 

sida yes sww nic fodtøj no nsww dan 

dag yes sww ic plont no nsww pseudo 

feg yes sww nic empty no nsww test 

söll no nsww pseudo peft no nsww pseudo 

trappa yes sww nic ö yes sww nic 

kvarter yes sww ff empty no nsww test 

mjeks no nsww pseudo död yes sww nic 

golv yes sww nic ko yes sww ic 

linje yes sww ic pengar yes sww nic 

metta no nsww pseudo empty no nsww test 

duk yes sww nic vifte no nsww dan 

resa yes sww sc bär yes sww nic 

feka no nsww pseudo färja yes sww sc 

empty no nsww test rodet no nsww dan 

bän no nsww pseudo erd no nsww pseudo 

flaska yes sww nic dryck yes sww nic 

krå no nsww pseudo sejrskurs no nsww dan 

empty no nsww test droll no nsww pseudo 

klöng no nsww pseudo muskel yes sww ic 

berg yes sww nic stel yes sww ff 

flytning yes sww ff genre yes sww ic 

salt yes sww ic empty no nsww test 
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kasse yes sww ff fakkel no nsww dan 

empty no nsww test dreg no nsww pseudo 

skänd no nsww pseudo syfte yes sww sc 

empty no nsww test bäl no nsww pseudo 

krym no nsww pseudo kärl yes sww sc 

katt yes sww nic regn yes sww ic 

mangel yes sww ff frikadeller yes sww ff 

kompis yes sww sc villa yes sww ic 

empty no nsww test snatt no nsww pseudo 

jangel no nsww pseudo värld yes sww sc 

empty no nsww test öra yes sww nic 

matt yes sww sc empty no nsww test 

empty no nsww test text yes sww nic 

brä no nsww pseudo röst yes sww sc 

empty no nsww test empty no nsww test 

karta yes sww sc möte yes sww nic 

get yes sww nic glad yes sww ic 

socka yes sww sc ljus yes sww nic 

bus yes sww ff empty no nsww test 

därr no nsww pseudo hög yes sww nic 

svår yes sww nic trädgård yes sww sc 

galv no nsww pseudo knev no nsww pseudo 

natt yes sww nic empty no nsww test 

gaffel yes sww ic språk yes sww nic 

tryck yes sww nic porre no nsww dan 

stuga yes sww sc empty no nsww test 

bitt no nsww pseudo sten yes sww ic 

boll yes sww nic trängsel yes sww nic 

odling yes sww sc skvätt yes sww sc 

blå yes sww ic syre yes sww ff 

vana yes sww nic svind no nsww dan 

empty no nsww test handfat yes sww sc 

bov yes sww ff kärna yes sww nic 
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bana yes sww nic tak yes sww ff 

sen yes sww ic arbete yes sww nic 

skov yes sww ff syk no nsww pseudo 

kröft no nsww pseudo familj yes sww nic 

rolig yes sww ff pågående yes sww ff 

månad yes sww nic hund yes sww ic 

grundlag yes sww ff snabb yes sww sc 

vöxt no nsww pseudo empty no nsww test 

semester yes sww ff kola yes sww sc 

vagn yes sww nic musik yes sww ic 

hurtig yes sww ff smör yes sww nic 

spreng no nsww pseudo empty no nsww test 

behov yes sww ic vörm no nsww pseudo 

fot yes sww nic empty no nsww test 

stol yes sww ic kulör yes sww nic 

konst yes sww nic mås yes sww ff 

vesa no nsww pseudo fä yes sww sc 

kniv yes sww ic dåk no nsww pseudo 

våg yes sww sc tasketyv no nsww dan 

syster yes sww nic björn yes sww nic 

klotra no nsww pseudo empty no nsww test 

år yes sww ic miljö yes sww nic 

hop yes sww ff lov yes sww ff 

fet yes sww nic snö yes sww nic 

varig yes sww ff fars yes sww ff 

girka no nsww pseudo køter no nsww dan 

spel yes sww nic sump yes sww ff 

sky yes sww ff kraftig yes sww ic 

snok yes sww nic låg yes sww ff 

detor no nsww pseudo vejbane no nsww dan 

kittel yes sww ff varm yes sww ic 

söng no nsww pseudo smärta yes sww nic 

lampa yes sww nic bävan yes sww sc 



 

 66 

pik yes sww ff råtta yes sww nic 

dräft no nsww pseudo hævelse no nsww dan 

lins yes sww nic lax yes sww nic 

kanto no nsww pseudo hård yes sww ic 

mat yes sww nic dröm yes sww nic 

sni no nsww pseudo fisk yes sww ic 

straff yes sww nic empty no nsww test 

tröd no nsww pseudo mängd yes sww nic 

frukt yes sww nic låda yes sww sc 

grind yes sww sc social yes sww ic 

gammal yes sww nic tørreri no nsww dan 

granne yes sww sc byk yes sww sc 

empty no nsww test ägg yes sww nic 

man yes sww nic hospital yes sww ff 

ord yes sww ic skåp yes sww nic 

flicka yes sww sc fælde no nsww dan 

fel yes sww nic räv yes sww nic 

empty no nsww test pote no nsww dan 

tid yes sww ic empty no nsww test 

tvekan yes sww sc fodpleje no nsww dan 

metod yes sww nic empty no nsww test 

kvav yes sww sc retning yes sww ff 

börk no nsww pseudo luft yes sww ic 

eld yes sww nic avgång yes sww nic 

sält no nsww pseudo jævnlig no nsww dan 

hem yes sww nic glas yes sww ic 

leng no nsww pseudo stadig yes sww ff 

afton yes sww nic köp yes sww nic 

hyva no nsww pseudo uegnet no nsww dan 

empty no nsww test dubbel yes sww nic 

kipp no nsww pseudo person yes sww ic 

skur yes sww ff vän yes sww nic 

empty no nsww test strat no nsww pseudo 
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hand yes sww nic publik yes sww nic 

empty no nsww test empty no nsww test 

regel yes sww ic hjälp yes sww nic 

klera no nsww pseudo vlim no nsww pseudo 

vass yes sww sc näsa yes sww nic 

lust yes sww nic sol yes sww ic 

ståk no nsww pseudo kläder yes sww nic 

dimma yes sww sc tjonst no nsww pseudo 

tryffel yes sww nic rörelse yes sww sc 

sond yes sww sc sömn yes sww nic 

bryka no nsww pseudo trevlig yes sww sc 

tåg yes sww nic bjärn no nsww pseudo 

lag yes sww ff kyrka yes sww nic 

blas no nsww pseudo sätt yes sww sc 

tavla yes sww nic färdig yes sww nic 

killing yes sww ff handduk yes sww sc 

erka no nsww pseudo pesti no nsww pseudo 

medicin yes sww ic mörk yes sww nic 

styrka yes sww nic rejäl yes sww sc 

fin yes sww ic träd yes sww nic 

bydde no nsww pseudo udyr no nsww dan 

mens yes sww ff leende yes sww ff 

flore no nsww pseudo betændt no nsww dan 

pall yes sww sc mjölk yes sww nic 

vaktel yes sww nic måne yes sww ic 

skede yes sww ff vuska no nsww pseudo 

herr yes sww nic svans yes sww ff 

tuvla no nsww pseudo kryb no nsww dan 

beteende yes sww sc enorm yes sww ic 

rum yes sww ic empty no nsww test 

dygn yes sww nic del yes sww ic 

möngd no nsww pseudo søgeord no nsww dan 

hus yes sww ic avstånd yes sww nic 
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tägt no nsww pseudo hörlur yes sww sc 

smitta yes sww nic empty no nsww test 

empty no nsww test skytte yes sww ff 

seda no nsww pseudo dans yes sww ic 

hygge yes sww ff jacka yes sww nic 

ronga no nsww pseudo tilgroet no nsww dan 

empty no nsww test chans yes sww nic 

drill yes sww sc måltid yes sww ic 

fri yes sww ic nöd yes sww nic 

fasa yes sww sc åkande yes sww ff 

sur yes sww ic empty no nsww test 

fut no nsww pseudo kjolen yes sww ff 

plats yes sww nic täppt yes sww sc 

gris yes sww ic bald no nsww pseudo 

steg yes sww ff empty no nsww test 

jord yes sww ic nät yes sww nic 

salda no nsww pseudo empty no nsww test 

empty no nsww test virkning yes sww ff 

renga no nsww pseudo fåra yes sww sc 

empty no nsww test virus yes sww ic 

macka yes sww sc laurbær no nsww dan 

rask yes sww ff tom yes sww ic 

vall yes sww sc empty no nsww test 

gång yes sww nic sort yes sww ff 

empty no nsww test empty no nsww test 

klomt no nsww pseudo fark no nsww pseudo 

empty no nsww test vide yes sww ff 

vogg no nsww pseudo blod yes sww ic 

falk yes sww ic märke yes sww nic 

lingon yes sww sc ör yes sww sc 

fuktig yes sww nic firm no nsww pseudo 

tidning yes sww sc bil yes sww ic 

empty no nsww test trasa yes sww sc 
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kyrv no nsww pseudo vulgär yes sww nic 

empty no nsww test torv yes sww ff 

ägon no nsww pseudo empty no nsww test 

by yes sww ff låka no nsww pseudo 

stat yes sww ic empty no nsww test 

fara yes sww nic spit no nsww pseudo 

korridor yes sww ic svett yes sww nic 

empty no nsww test tvätt yes sww sc 

årt no nsww pseudo fågel yes sww nic 

empty no nsww test hud yes sww ic 

vera no nsww pseudo megg no nsww pseudo 

lidelse yes sww ff täcke yes sww sc 

empty no nsww test bord yes sww ic 

kän no nsww pseudo vatten yes sww sc 

empty no nsww test frisk yes sww ff 

gjot no nsww pseudo empty no nsww test 

simning yes sww sc pord no nsww pseudo 

empty no nsww test empty no nsww test 

fliska no nsww pseudo grön yes sww nic 

empty no nsww test taxa yes sww ff 

påls no nsww pseudo öl yes sww nic 

mjuk yes sww sc rädd yes sww sc 

jakt yes sww nic optræck no nsww dan 

kort yes sww ic gullig yes sww ff 

rik yes sww nic rätt yes sww sc 

gårt no nsww pseudo mage yes sww ff 

galla yes sww ff räka yes sww sc 

bena yes sww sc sejlklar no nsww dan 

krog yes sww ff lypp no nsww pseudo 

bok yes sww nic klocka yes sww nic 

vyrk no nsww pseudo figur yes sww ic 

stad yes sww sc löv yes sww nic 

viktig yes sww nic krage yes sww ff 
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latmask yes sww sc fraje no nsww pseudo 

barn yes sww ic bröd yes sww nic 

grem no nsww pseudo mark yes sww ff 

nerv yes sww nic möbel yes sww nic 

plommon yes sww sc saga yes sww ff 

paus yes sww nic tark no nsww pseudo 

bedrift yes sww ff væddeløb no nsww dan 

skep no nsww pseudo berk no nsww pseudo 

morgon yes sww nic galde no nsww dan 

gummi yes sww ic själ yes sww nic 

kyss yes sww nic skrammel yes sww ff 

halv yes sww ic trådlös yes sww nic 

empty no nsww test empty no nsww test 

rund yes sww ic gevir no nsww dan 

kropp yes sww nic fråk no nsww pseudo 

takt yes sww ic tøjdyr no nsww dan 

typ yes sww nic korg yes sww nic 

empty no nsww test empty no nsww test 

lek yes sww nic talentløs no nsww dan 

orm yes sww ff krol no nsww pseudo 
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Appendix B 

Samtycke till att delta i studien om ordidentifiering 

Jag har läst och förstått den information om studien som anges i dokumentet 

“studie_om_ordidentifiering.pdf”. Jag har fått möjlighet att ställa frågor och jag har fått 

dem besvarade. Jag får behålla den skriftliga informationen. 

☐ Jag samtycker till att delta i studien som beskrivs i dokumentet “informationsblad.pdf” 

☐ Jag samtycker till att mina personuppgifter behandlas på det sätt som beskrivs i avsnitt 

6 (Behandling av personuppgifter) i dokumentet “informationsblad.pdf” 

 

Plats och datum Underskrift och namnförtydligande 

 

 

 

 

……………………………………………

………………………………… 

 

 

 

 

…………………………………………

…………………………………. 

 

 

Information om att delta i Studien om Ordidentifiering 

I det här dokumentet hittar du information om vad det innebär att delta i studien, hur du 

kan få del av studiens resultat och hur behandlas dina personuppgifter. 

Vänligen läs igenom hela dokumentet. Om du har frågor kan du kontakta den som 

ansvarar för studien, se kontaktuppgifter nedan.  

Information om projektet och hur deltagarna valts ut 

Jag är student vid Centrum för Tvåspråkighetsforskning vid Stockholms universitet. Jag 

vill fråga dig om du vill delta i en studie inom min masteruppsats som heter Studie om 

Ordidentifiering. Genom detta projekt vill jag forska hur ordidentifiering funkar. 

Anledningen till att jag frågar just dig om du vill delta är att du har visat intresse för att 

delta genom att lämna in din e-post adress till mig. Denna uppgift har jag fått tillgång till 

genom följande enkät: https://forms.gle/FsM2xxSPujU1gij27. Forskningshuvudman för 

projektet är Stockholms universitet. Med forskningshuvudman menas den organisation 

som är ansvarig för projektet. 

Vad det innebär att delta i studien 

Om du tackar ja till att delta kommer det att innebära: att fylla en enkät om din språkliga 

bakgrund som tar cirka 5 minuter, att svara på en språklig färdighetstest på svenska (cirka 

30 minuter), och att svara på två uppgifter på din dator där du måste bestämma om de ord 

https://forms.gle/FsM2xxSPujU1gij27
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som visas på skärmen är svenska eller inte (cirka 30 minuter för varje uppgift på två olika 

tillfällen). 

Ingen fysisk närvaro krävs för att deltaga i studien. Hela processen kan äga rum på nätet. 

Därför krävs en stabil internetanslutning.  

Det finns inga eventuella risker, varken fysiska eller psykiska, med att deltaga i denna 

studie. 

Information om studiens resultat 

Du kommer att kunna ta del av studiens resultat genom att kontakta den som ansvarar för 

projektet, se kontaktuppgifter nedan. Du kan antingen få tillgång till dina egna resultat 

genom att kontakta ansvariga personen eller hela studiens resultat genom att läsa om 

resultat samt analysen när uppsatsen tillgängliggöras på nätet (https://www.diva-

portal.org/smash/search.jsf?dswid=5597) genom att söka upp namnet “Revekka-

Christina Anagnostopoulou”.  

Det är frivilligt att delta 

Det är helt frivilligt att delta i projektet. Du kan när som helst välja att inte vara med 

längre och du behöver inte säga varför. Om du väljer att inte längre vara med kommer 

detta inte att påverka dig på något sätt. Om du inte längre vill vara med ska du meddela 

detta till den som ansvarar för projektet, se kontaktuppgifter nedan. 

Behandling av personuppgifter 

Om du väljer att delta kommer projektet att använda viss information om dig (till exempel 

din ålder och språkanvändingsvanor). Informationen eller del av informationen kan 

komma att kunna kopplas till dig endast genom denna bakgrundsinformation. Märk att 

ditt namn eller personnummer aldrig kommer att efterfrågas. 

Personuppgifterna kommer att förvaras av ansvarig student. För att projektet ska kunna 

utföras kommer ansvariga professorn att ges tillgång till personuppgifterna. Uppgifterna 

kommer att behandlas så att inte obehöriga kan ta del av dem. 

Enligt EU:s dataskyddsförordning samt nationell kompletterande lagstiftning har du rätt 

att: 

• återkalla ditt samtycke utan att det påverkar lagligheten av behandling som skett 

i enlighet med samtycket innan det återkallades 

• begära tillgång till dina personuppgifter 

• få dina personuppgifter rättade 

• få dina personuppgifter raderade 

• få behandlingen av dina personuppgifter begränsad. 

Under vissa omständigheter medger dataskyddsförordningen samt kompletterande 

nationell lagstiftning undantag från dessa rättigheter. Rätten till tillgång till sina uppgifter 

kan exempelvis begränsas av sekretesskrav, och rätten att få uppgifter raderade kan 

begränsas av regler rörande arkivering. 

https://www.diva-portal.org/smash/search.jsf?dswid=5597
https://www.diva-portal.org/smash/search.jsf?dswid=5597
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Om du vill åberopa någon av dessa rättigheter ska du ta kontakt med projektansvarig 

student (rebeccaanagnost@gmail.com) eller dataskyddsombudet vid Stockholms 

universitet (dso@su.se). 

Om du är missnöjd med hur dina personuppgifter behandlas har du rätt att klaga hos 

Integritetsskyddsmyndigheten. Information om detta finns på myndighetens webbplats 

(imy.se). 

Ersättning 

Ingen ersättning ingår. 

Kontaktinformation 

Ansvariga för studien: Revekka-Christina Anagnostopoulou 

(rebeccaanagnost@gmail.com), Emanuel Bylund-Spånberg 

(manne.bylund@biling.su.se) 

Dataskyddsombudet vid Stockholms universitet: dso@su.se  

 

  

mailto:rebeccaanagnost@gmail.com
mailto:manne.bylund@biling.su.se
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Appendix C 

Cloze Test 

Instruktioner: Den här delen av studien testar din färdighet på svenska. Din uppgift är att 

fylla luckorna i texten nedan. Fyll luckorna med det ord som du tycker passar bäst.  

Toronto 

Den kanadensiska storstaden Toronto, som med [         ] två miljoner invånare, av vilka 

de [          ] är av brittisk ursprung, är Kanadas [          ] största stad, ligger på norra sidan 

[          ]  Ontariosjön. Det har självfallet en stor [         ] att staden är anlagd vid en [          ], 

djup vik, som bildar en naturlig [          ]  där mängder av fartyg varje dag [          ]  och 

lastar. Toronto är också en [          ]  järnvägsknut både för tågtrafiken inom Kanada [          

]  för trafiken till USA. Stadens läge [          ]  sålunda invånarna goda möjligheter både 

till [          ] och internationellt umgänge. 

Det är ovisst [          ] länge indianerna haft en lägerplats på [          ] ställe där Toronto i 

slutet av  [          ] grundades av några äventyrare och vildmarksjägare. [          ] är dock 

klart att det har             [          ] boplatser för den amerikanska kontinentens urinvånare [          

]. Mindre benbitar har nämligen påträffats, som [          ] kunna vara rester av äldre, 

primitiva [          ] för jakt och fiske. 

Idag sjuder [          ] av liv. De förträffliga kommunikationerna ger [          ] gott 

konkurrensläge åt stadens tunga industrier, [          ] vilka man särskilt kan nämna de [          

] järn- och stålverken i norra utkanten. [          ] är hög. Det ena skiftet avlöser [          ] 

andra. Hjulen måste ständigt hållas igång. [          ] Toronto har också flera andra stora [          

]. Att textilindustrin är betydande är välkänt [          ] för den som bara något lite [          ] 

satt sig in i det kanadensiska [          ] struktur. Främst är det den kvinnliga [          ] som 

här tas i anspråk. 

Även [          ] sett har Toronto mycket att bjuda [          ]. Världsberömt är stadens 

konstmuseum, med en [          ] representativ samling av gammalt kinesiskt måleri. [          ] 

musikaliskt intresserade behöver inte heller söka [          ] för att få sitt lystmäte 

tillfredsställt. 

[          ] har både universitet och flera skolor. [          ] ligger ofta i lummiga parker, väl [          

] mot buller. Här finns goda möjligheter [          ] eleverna till vila och avkoppling på [          

] vidsträckta, böljande gröna gräsmattorna mellan lektionerna. 
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