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Abstract


The so called bilingual cognitive advantage has gained considerable attention in recent years – initially for the exciting potential for language learning to confer cognitive advantages, and more recently for the lack of robustness of the effect.  Despite early positive findings that bilinguals have advantages in cognitive skills, several recent studies have failed to replicate the suggested advantage. Among the factors that might explain such variation in findings, are factors relating to the linguistic experience of bilinguals which have not been appropriately considered in earlier studies and potential confounding variables that have not been adequately accounted for. In particular, linguistic similarity which refers to how the languages spoken by bilinguals compare at the different language analysis levels, may allow us to disentangle the mechanisms underpinning any advantage. Specifically, according to the cross-linguistic hypothesis, one would expect greater cross-linguistic interference and thus higher cognitive control demands set on a daily basis, translating to greater efficiency of higher-order processing, in the case of similar languages.  Another factor that has limitedly been addressed so far in relation to the bilingual cognitive advantage, is the role of the affective reactions to language learning and use, with refers to the attitudes, motivation one has towards language use, which according to Socio-Educational model, affects language learning and outcomes. Thus, this thesis aims at examining the bilingual advantage as an effect of linguistic similarity, and motivation/attitudes towards language learning in both adults and adolescents. Four different bilingual populations from the Balkan region are examined in this thesis, comparing them to monolinguals whilst also rigorously controlling for potential confounding variables and considering broader factors related to the bilingual experience. Participant’s performance is compared across language groups on several measures of executive function – the set of higher order cognitive skills that support goal directed behavior. 
Overall, in both studies with adults and adolescents, the findings do not show consistent support of the bilingual advantage, in line with recent criticism questioning its robustness. The findings do not point to an effect of linguistic similarity nor the affective reactions to language learning and use, on EF performance. I conclude that other factors, possibly in combination, rather than bilingualism or linguistic similarity per se are linked to enhanced cognitive performance.
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[bookmark: _Toc90063189]Introduction

The brain’s ability to adapt to changes as a product of extensive experience, has received great attention in the psychology literature (Hilchey & Klein, 2011). This adaptation ability is a signature of learning; it emerges as a function of training over time and remains adaptive throughout adulthood (Bialystok & Poarch, 2014). For example, frequent video-gamers demonstrate enhanced visual selective attention (Bialystok, 2006), professional architects show enhanced visuo-spatial abilities (Salthouse & Mitchell 1990), and London taxi drivers have shown enhanced abilities in spatial navigation (Maguire et al., 2003). The accumulated effects of such life experiences may translate to long-lasting effects on cognition, in what is known as cognitive reserve (Fratiglioni et al., 2004). One particular life experience that has more recently been proposed to lead to cognitive reserve is bilingualism; that is, the frequent use of two languages on a daily basis (Hilchey & Klein, 2011). A substantial number of studies have shown that bilingual individuals indeed outperform monolingual individuals on a range of cognitive tasks, most notably, tasks measuring higher order cognitive processes called Executive Functions (EFs) (Bialystok et al.,, 2004; Bialystok, 2007; Bialystok et al., 2008a; Bialystok & Craik, 2010; Costa, et al., 2008; Bialystok et al., 2010; Bialystok & Viswanathan, 2009). This effect is known as the bilingual cognitive advantage (Bialystok, 2017). Yet, recent studies reporting null effects (Antón et al., 2014; Ladas et al., 2015; Paap & Greenberg, 2013; Paap et al., 2015; Vivas et al., 2017; Von Bastian et al., 2016) or even a bilingual disadvantage (Paap etal., 2015; Duñabeitia et al., 2014; Paap et al., 2014) in cognitive performance, have questioned the generality and the robustness of this effect (Valian, 2015). Meta-analyses have highlighted significant discrepancies in the literature and have proposed that this may be explained by methodological issues (e.g., low experimental control of confounds such as socioeconomic status, small sample sizes), or factors that might modulate the bilingual effect on cognitive development and performance (Von Bastian et al., 2016). It is also possible that the field has suffered from publication bias, where studies, particularly in earlier years, reported only positive effects, as well as studies reporting positive effects getting more often published by journals (De Bruin et al., 2015). If we are to better understand whether being bilingual does confer advantages in cognition then it is important going forward to use robust methods, examine possible modulators of any effects and pre-register hypotheses beforehand. In the current research, I take this approach to examine the role that linguistic similarity and affective reactions to language learning may have on the bilingual cognitive advantage in adults and the relatively underexplored adolescent years. 
This chapter will serve as an introductory section to the thesis, first giving an overview of what bilingualism is, how languages are organized in the brain and what lays behind the mechanism of language control. Then, I will focus on the research that has been done so far on the so-called bilingualism cognitive advantage, in adults and adolescents. After that, I will explore the role of two potential factors that could modulate any bilingual cognitive advantage and that have been relatively underexplored in current literature. Firstly, linguistic similarity, which refers to how similar the languages spoken by bilinguals are (for example in terms of genealogical classification: i.e., language families, or in terms of typological classification: i.e., language levels: morphology, syntax, phonology, or in terms of written language, that is script and orthography). Secondly, affective reactions towards language learning and use, which refers to the, attitudes and the motivation one has towards learning and using a language. After the review of current literature, the research gap and the overarching research questions for the two studies conducted, along with the relevant hypotheses, are presented. 
1.1. [bookmark: _Toc36215163][bookmark: _Toc90063190] What is bilingualism and who is a bilingual?


Bilingualism is broadly defined as one’s ability to use two languages on a daily basis. In the increasing global society, increasing worldwide job opportunities, rising migration, learning and using a second language has become a prerequisite rather than a perk. According to  most estimates, more than half of the world’s population speaks two language, which currently makes bilingualism and research on bilingualism more important than ever (Grosjean, 2012).  
Defining bilingualism is inherently rather challenging, as it includes individuals with varying language-related characteristics and experiences (Kachru, 1984). Bilingualism encompasses a wide range of experiences, making bilinguals a much more varied group than monolinguals in terms of operational definition (Schulz & Grimm, 2019). There are many ways that bilingualism can be defined and categorized. For instance, based on proficiency, bilinguals can be classified as balanced or dominant; when considering the age of acquisition, they can be categorized as simultaneous or sequential, and early or late. Bilingualism can also be additive (acquire the host’s society language while at the same time maintaining proficiency in the heritage language) or subtractive (acquire the host’s society language, but at the cost of the heritage language; Garcia et al., 2012); while other authors have proposed other classifications based on factors such as language status or contextual circumstances (Guerrero, 2010), these are further discussed in the language-switching section. 
To date there is still not a widely accepted definition of who is considered a bilingual. For example, bilingual status can be confirmed by the self-reported age of acquisition/exposure to each language, as well as individual reports on competence to use both languages daily and on a regular basis (see Bialystok, 2009; Grosjean, 2013). These criteria are also employed in the studies presented in the context of the present Thesis, in which the bilingual participants self-reported their first language (L1), and their second, additional language (L2) (and any other language/s), based on both age of exposure to each language and perceived confidence. They were actually simultaneous-early bilinguals, exposed to both languages within the first five years (56 % of the adolescent sample in Study 2) or the first seven years of life (87 % of the adult sample in Study 1). 
A call for a more detailed description of bilingualism and clear criteria of who is considered to be a bilingual, has recently been addressed by De Bruin (2019). Consequently, due to the complexity of defining bilinguals, studies of bilingualism have ended up using heterogeneous samples, which makes relevant research challenging, but the evidence produced also often hard to synthesize or conclude on. Therefore, it is important that research going forwards attempts to control or account for the heterogeneity in bilingual populations being tested. In my research, I therefore focused on bilinguals belonging to the same geographical (Balkan) region, and provided a detailed description of the overall bilingual characteristics in linguistic (i.e., language proficiency, language-switching), affective (i.e., motivation/attitude, towards language use), and educational experience (i.e. perceived educational support received, perceived teacher’s appreciation to bilingualism).

1.2. [bookmark: _Toc90063191]Language processing and development in bilingualism 

Although it has been suggested that bilinguals may have enhanced EFs (which will be discussed in detail below), it is first important to note that bilinguals often perform more poorly than monolinguals in more basic measures of language processing (such as grammar and syntax assessments; Bialystok & Viswanathan, 2009). Bilinguals have often been shown to have poorer vocabulary in each language, particularly in earlier phases of language development (Bialystok et al., 2010; Bialystok & Feng, 2009; Oller et al., 2007). In bilingual adults, lexical access – which refers to the process of retrieving a specific word from the mental lexicon, has  often been found slower relative to monolinguals (Duyck et al., 2008). Bilinguals are also generally slower in picture naming tasks (Kaushanskaya & Marian, 2007), and experience significantly more tip of the tongue experiences (Gollan & Acenas, 2004). 
Bilinguals, relative to monolinguals, also score lower in verbal fluency tasks (Bialystok, et al., 2008a; Portocarrero, et al., 2007; Sandoval et al., 2010), even when tested exclusively in their dominant language (Gollan & Acenas, 2004, Gollan, Bonanni and Montoya, 2005). In this task, participants are asked to report for 1 minute as many words as they can, either based on a semantic category (i.e. animals, fruits) or on a letter category (i.e. based on the most frequent letters according to the language). The explanation for this disadvantage is not yet clear, though the main account suggests that bilingual’s need to simultaneously select the activated items from the target language, while controlling interference from the non-target language (Sandoval et al., 2010), which slows down fluency. Verbal fluency seems to rely on executive control (selecting-activating and retrieving specific entries from the mental lexicon, while avoid repetition; Fisk & Sharp, 2004), and has widely been used as a language-specific executive function measure (e.g., Abdelgafar & Moawad, 2015; Aita et al., 2018; Fitzpatrick et al., 2013; Lezak et al, 2012). 
The reason why bilinguals experience difficulties overall in linguistic tasks is yet unclear. One of the explanations offered focuses on the parallel activation (co-activation) of both languages in the bilingual mind (Blumenfeld & Marian, 2007; Wu & Thierry, 2010). That is, jointly activated competing lexical alternatives of both languages spoken would create a challenge for the selection of the target lexical item, which in turn would result in slower responses in bilinguals (Bialystok, 2009). Another explanation derives from connectionist models, which assumes that words and concepts of the two languages are interlinked. Thus, because bilinguals use each of their languages less often than monolinguals, the links between words and concepts become weaker, leading to harder and slower retrieval in their case (Michael & Gollan, 2005). 
Studies also support that the negative effects of bilingualism on language development and linguistic ability may be modulated by the linguistic similarity between the two languages. When two languages are more similar i.e., in terms of grammar, syntax, phonology, then a facilitation-rather than a hindering effect is expected, in lexical access and comprehension, due to the shared features between languages (Oschwald, 2018). For instance, a study conducted by Barac and Bialystok (2012), compared the performance of English monolingual children to bilingual peers (matched on socio-economic status -SES- and general intelligence) as a function of linguistic similarity (Spanish-English, French-English, and Chinese-English). Participants were tested on a variety of linguistic tasks, measuring the ability to construct sentences which are grammatically and semantically intact, vocabulary, and metalinguistic awareness. Overall, the best performance across all tasks was achieved by the English monolinguals along with Spanish-English bilinguals as compared to French-English (also more similar language) and Chinese-English bilinguals (more distant languages). Differences between French-English and Spanish-English bilinguals in linguistic ability were attributed to the differences in language of formal education, which for Spanish-English bilinguals was the same as the language of testing- English, whereas for French-English bilinguals was French. Thus, the authors concluded that the performance on the linguistic tasks might be modulated by linguistic similarity and language of schooling.
In the same line, Bialystok et al., (2003) compared the performance of bilingual and monolingual children (6- to 7-year-olds) on receptive vocabulary, phonological awareness, and reading ability tasks. In both vocabulary as well as phoneme segmentation tasks, bilinguals speaking Spanish and English outperformed English monolinguals, who in turn performed better than a Chinese-English group. The authors suggested that the difference between bilingual groups was due to the greater similarity in terms of shared cognate words, as well as, on a structural level, in terms of grammar, writing system, the sound structures, and constant-vowel inventory, of the Spanish and English languages, as compared to Chinese and English. Thus, the knowledge and the information from one language seems to facilitate access to the other language in lexical, grammatical and phonological levels, which results in better performance for Spanish-English bilinguals. 
 Though limited in number, these studies overall suggest that linguistic, as well as meta-linguistic capacities of bilinguals might be modulated by the degree of similarity between the languages used. Additionally, the studies suggest that linguistic similarity may be an important factor that determines how both languages are represented in the cognitive system. This in turn, may influence language selection mechanisms, and therefore any potential effects of bilingualism on cognitive performance. The role of the linguistic similarity is one of the main objectives of the present Thesis, and therefore the next sections discuss how language is organized in the bilingual mind and what mechanisms of language control have been proposed in the literature.  
	


[bookmark: _Toc90063192]1.2.1. Language organization in the bilingual brain.

There are two main hypotheses regarding language organization in the bilingual brain: one proposes that both languages are represented in the same cortical areas (language-specific brain areas; Illes,et al., 1999; Klein, 1994, 1995; Perani et al., 1998; Dijkstra & van Heuven, 2002; Green, 1998; van Heuven & Dijkstra, 2010), while the competing view claims that the two languages are distributed in different brain regions (language non-specific brain areas (Dehaene et al., 1997; Kim et al., 1997, Ga, 1978; Pouratian et al., 2000; Simon et al., 2001; Weber-Fox, & Neville, 1996 ). Consequently, the former assumes that the two languages are simultaneously co-activated, whereas the latter, that they are activated independently. 
Relying on the language-specific hypothesis, Klein et al., (1995) examined, using PET (Positron Emission Tomography), if phonological and semantic word generation activates similar regions in the brain of young French-English adult bilinguals. The results showed that there were common neural substrates involved both across and within language searches. Specifically, the left inferior frontal regions were activated when the participant generated words in L1 and L2, both in the phonological and semantic conditions. A potential consequence of such co-activation is seen in language interference tasks performed by bilingual speakers (Giussani et al., 2007; Ardila et al., 2016). The co-activation of languages in the bilingual mind assumes that there is a direct lexical link between the two languages, which means that switching between them is not so dependent on the conceptual model, since they are interconnected (Costa et al., 1999). That is, switching can take place directly from L1 to L2 at the lexical level, without mediation of activation of the conceptual form of the target word. That said, semantic concepts are shared by both languages, and thus, activation of a specific concept in one language activates all other relevant lexical representations in the other language as well. This means that activation of lexical items is assumed to be language non-specific (Costa et. a., 2000). Support for the co-activation comes from the cognate facilitation effect. Cognates are translation equivalents that have identical or similar orthography and meaning in different languages. The cognate facilitation effect occurs when both cognates are activated are activated simultaneously even when the intention is to only activate one (Friel & Kennison, 2001). 
Important evidence for co-activation comes from performance on a bilingual version of the Stroop task, where the printed words are in one language and color naming is performed in another language (Blumenfeld & Marian, 2013). Studies have reported cross-linguistic interference effects- which is defined as the negative transfer of the items from one language into the other, i.e., in the Stroop task, when color-naming and words are presented in different languages. 
However, language non-specific hypothesis, has also received empirical support from neuropsychological studies with aphasia, which is an inability to comprehend and formulate language. Studies with aphasic patients have shown that the brain damage does not affect equally both languages,with one language remaining intact (Fabbro & Paradis, 1995; Paradis, et al., 1982). In addition, converging evidence form neuropsychological and neuroimaging studies support that languages may be represented in different areas of the bilingual brain (Costello, 2014; Centeno et al., 2014; Halsband, 2006). Neuroimaging studies also suggest that there may be smaller-scale paths specialized for each language (Dehaene et al. 1997, Kim et al., 1997). The hypothesis that the languages spoken by bilingual individuals may activate or involve distinct neural substrates implies that to some extent, language selection might be carried out independently. That is, multiple languages in the brain may not share the same functional mechanisms. This is the so called, non-parallel language activation model (Ransdell & Fischler, 1987), which assumes that activation is language specific, meaning that at the lexical level, the two languages are not interconnected. When a bilingual uses one language, its nodes are activated, in contrast to the other language’s nodes that are not. Based on this model, switching between languages would be highly dependent on the conceptual level; that is when the speaker wants to switch from one language to another, the mechanism of switching goes from the lexical level of L1 to the conceptual level and then back to L2 (Ransdell & Fischler, 1987).

[bookmark: _Toc90063193]1.2.2. Language selection and control in the bilingual brain

How the two languages are represented and organized in the brain, has theoretical implications for language selection models. For example, if we assume that languages are represented in distinct brain areas, then we may also logically conclude that they exploit different brain/cognitive resources and that their function (e.g, activation and selection) is relatively independent (Marian & Spivey, 2003). However, this hypothesis has been highly disputed by studies showing cross-linguistic interference effects when using different languages (i.e., Ardila et al., 2016), which implies that the same cognitive resources in the brain might be shared by both languages. Actually, it has been proposed that the controls mechanisms used in language selection are domain-general and common to other non-linguistic tasks (Branzi et al., 2016). And this has been one of the main arguments to propose that the experience in language control and selection by bilingual individuals may transfer to better cognitive performance in non-linguistic conflict tasks. The nature of this domain-general mechanism of control is still under debate. However, many researchers agree that such processes are orchestrated by a network of cortical and subcortical brain areas, tightly related to Executive Functions (EF; Marian et al., 2017). EF refer to a set of cognitive processes that are necessary to control and execute a behavior (Diamond, 2013; See section 1.3.1 for a discussion of EF models and how they relate to the bilingual cognitive advantage). 
There have been severeal proposals on how this mechanism of control operates in language selection. For instance, it has been claimed that this control mechanism involves active suppression (inhibition) of the non-target language representations to avoid interference. This is known as the Inhibitory Control Hypothesis (e.g., Abutalebi et al., 2015; Sorge et al., 2017; Yang et al., 2011). Other authors have proposed that the target language is enhanced through top-down modulation of activation, and so there is not a need for active suppression of the non-target language. Top-down modulation of the target language would be based on contextual information cueing the appropriate language, and thus this hypothesis of language selection suggests that bilinguals may develop better general or attentional monitoring ability (Costa et al., 2009; Hilchey &; Klein, 2011; Woumans et al., 2015). 
A more recent proposal, the Adaptive Control hypothesis by Green and Abutalebi (2013) proposes that language control and selection depends on the contextual demands imposed by the environment that bilinguals live in. The authors distinguished between three different interactional contexts- that is single, dual and dense code-switching context. Dual context refers to the use of two languages within the same context, but without mixing them in a single utterance, whereas single context refers to the use of a specific language in a specific context. Lastly, dual code-switching context referes to the context in which bilinguals switch between their languages interchangeably i.e., within a single sentence. The authors concluded that language control mechanism is adaptive, and that a dual-context would require the greatest level of language control and would lead to greater advantages in inhibitory control, shifting, and monitoring. 
Thus, there are different theoretical frameworks that describe how and it what way the language control mechanism works. Whether language control mechanism and linguistic tasks performance can be affected by other factors, such as linguistic similarity, will be discussed in the following section. 


[bookmark: _Toc90063194]1.2.3. Similarity in the languages of bilinguals and linguistic performance


One possible explanation for the findings discussed above of overlapping activation of brain regions by multiple language in the bilingual brain, may be related to the linguistic similarity of the two languages (Dijkstra & van Heuven, 2002). That is, if multiple languages share underlying brain areas, this may imply that they share the same cognitive resources and processes, which in turn may influence “easiness” of selection processes (Costa et al., 2006). The competition of both languages for processing and selection resources may also be greater when there is a larger linguistic overlap between the two languages, leading to greater cross-language interference (Linck et al., 2008; Barac & Bialystok, 2012; Coderre & van Heuven, 2014). For example, the Bilingual Interactive Activation + (BIA+), which is a word recognition model, proposes that the degree of similarity or overlap between two languages can determine the amount of cross-linguistic bottom-up activation (Dijkstra & van Heuven, 2002). Specifically, the more overlap, the more activation and thus the greater the between-language competition, which results in larger cross-language interference effects (Goral et al., 2013; Dijkstra & van Heuven, 2002). This would also explain, as discussed in a previous section, why bilinguals with linguistically similar languages perform more poorly in linguistic tasks (Tao et al., 2015).
However, greater linguistic similarity can also yield cross-linguistic facilitation effects (Bialystok et al., 2003; Barac & Bialystok, 2012). In lexical decision tasks, this is illustrated by the cognate facilitation effect (Dijkstra et al., 2010). A cognate facilitation effect regards faster response times to produce and recognize cognates as compared to control (non-cognate) words, which exist in only one language (Sherkina-Lieber, 2004). In this case, facilitation enhances selection of the target word. This effect has been shown in bilingual word recognition tasks, when words were visually (Schwartz et al., 2006; Voga & Grainger, 2007), or auditorily presented (Marian & Spivey, 2003), as well as in word production tasks (Costa et al., 2000; Costa et al., 2005). In line with these findings, it has been shown that bilinguals of similar language pairs perform better at the lexical level, but also at the phonological, as well as the grammatical levels. For example, at the phonological level, Spanish-English bilinguals outperformed both monolinguals and Chinese-English bilinguals on a test of English phonological awareness, presumably as a function of linguistic similarity (Bialystok et al., 2003). At a grammatical level, English monolinguals, along with Serbian-English bilinguals (matched in proficiency) showed greater facilitation effects, relative to Chinese-English bilinguals; differences were again assumed to relate to grammatical overlap (e.g., in irregular past and present tense forms with a nested stem; Basnight-Brown et al., 2007). Similarly, in a study conducted by Melner, et al. (1995), better performance was observed in a group of bilinguals whose two languages, French and English, were more similar in terms of grammatical structure, relative to Chinese and English.
These findings overall support the way language is organized and represented in the bilingual brain, directly influences how language activation and selection takes place. This interaction is further modulated by the linguistic level of reference (e.g., grammatical or lexical) and by the linguistic similarity between the languages. Given the importance of linguistic similarity in the different models of multiple language representation, processing and selection in the bilingual mid, the present Thesis investigates whether this factor further modulates the bilingual cognitive advantage effect.  



1.3. [bookmark: _Toc90063195] The bilingual cognitive advantage as a function of linguistic similarity

While evidence suggests lower performance of bilinguals in certain linguistic tasks (e.g., lexical naming or grammatical processing tasks), studies on cognitive development more generally, tend to show bilingual advantages over monolinguals in EFs tasks (Bialystok & Craik, 2010; Bialystok et al., 2010; Bialystok & Viswanathan, 2009). Before I present relevant findings, and discuss links to linguistic similarity, I will first define executive function, and discuss the main hypothesis of a bilingualism effect on executive function, taking also into account the findings in different age groups.

What is executive function and why have bilinguals been found to perform better on executive function tasks?

Executive function (EF) is an umbrella term that refers to the ability to regulate one’s behavior towards obtaining higher order goals and plans (Diamond, 2013). One of the most widely accepted models by Miyake et al., (2000), proposes that EF is not defined by a single skill but rather by a dynamic composition of functions that are moderately correlated, specifically updating in working memory (the ability to maintain and monitor information as well as ability to revise the contents of memory in line with new information), inhibitory control (the ability to suppress an automatic or pre-potent response that is not relevant to the task at hand), and cognitive flexibility (the ability to flexibility adjust behavior or attention in line with changes in a task). These three skills are essential to optimal functioning in daily life and may be particularly used in novel situations where behavior cannot be guided by typical automatic responses. 
 The exact relationship between these three components has not been clearly defined. Some authors have suggested that the majority of variance in these three executive functions may be explained by a common higher-order dimension (Friedman et al., 2008). For instance, Miyake and Friedman (2012) proposed the unity/diversity framework, in which inhibitory control effects were loaded in the unity construct (as the variance in inhibitory control was fully explained by the this component), but cognitive flexibility and updating components were included as independent factors (diversity), which also rely on the common underlying factor (unity). 
A number of tasks tapping these core processes have been used to study the bilingual advantage. For instance, inhibitory control has been measured via interference effects, using the Attentional Network task - ANT (Costa et al., 2008; Antón et al., 2014) and the Simon Task (Bialystok et al., 2004), the Stroop task (Blumenfeld & Marian, 2013). Interference effects (also known as conflict effects or congruency effects) refer to the difference between the performance on the incongruent and congruent trials, where performance is typically faster and more accurate in the latter (Gyurkovics et al., 2020). Smaller interference effects reflect better inhibitory controlling abilities for inhibiting irrelevant information i.e., in the Simon task the location of the stimulus (irrelevant to the task goal), which interferes with the color of the stimulus (relevant to the task goal). Cognitive flexibility and conflict monitoring have been measured via switching and mixing costs, using Task-Switching paradigm (Prior & MacWhinney, 2010). Switching cost reflect processes associated with task-set reconfiguration as well as adjustment of the relative activation previously performed but irrelevant task. On the other hand, mixing costs reflect the ability to maintain multiple task configurations. Both smaller switching and mixing cost reflect better cognitive flexibility and conflict monitoring abilities (Prior & MacWhinney, 2010). Though, it should be noted that recently there has been a debate about the purity of these tasks to measure the intended processes (e.g., Paap, Anders-Jefferson, Mikulinsky, Masuda, & Mason, 2019; Rey-Mermet, Gade & Oberauer, 2018). 
Recently, however, Verbruggen et al., (2014) have argued that focusing on just the three core functions of “shifting” or “inhibition” for example is rather simplistic and it does not provide a valid model of EF. They instead proposed that many processes contribute to successfully planning and executing an action. Their framework of EF encompasses three basic well defined processes: signal detection, action selection, and action execution. Each of these processes is adjusted as a result of monitoring, preparation, task rules maintained in memory, associative learning, and developmental changes which in turn lead to flexible and adaptive behaviors. The model implies that the executive control is primarily reactive, meaning that the control systems kicks in only in the presence of a stimuli or competition. But there is also a proactive control before the change or signal is presented (Verbruggen et al., 2014). The experimental task developed (Verbruggen el al., 2014) according to this model of dynamic composition of the EF is the AX-CPT task (AX version of the Continuous Performance Test; CPT; Rosvold et al., 1956). The task includes a combination of proactive (monitoring/goal maintenance) and reactive control (response suppression) trials (see Morales et al., 2013). 
Bilinguals relative to monolinguals have exhibited smaller interference effects- indicative of better inhibitory control (inhibitory control hypothesis; i.e. Bialystok et al., 2004; Martin-Rhee & Bialystok, 2008); smaller switching and mixing costs- indicative of better cognitive flexibility and conflict monitoring abilities (cognitive flexibility hypothesis; i.e. Prior & MacWhinney, 2010; Wiseheart et al., 2016) and overall faster RT times in a variety of EF tasks- indicative of better general monitoring abilities (general monitoring hypothesis; i.e. Costa et al., 2008; Martin-Rhee & Bialystok, 2008). Furthermore, using the AX-CPT task – though only in few studies, it has been shown that bilinguals are able to balance better the use of the two control strategies relative to monolinguals, who tend to rely mostly on reactive control (Morales et al., 2013; Morales et al., 2015). 
Better performance of bilinguals in such tasks, in several studies so far, has been explained on the basis of the demands set by the management of the two languages on a daily basis (Bialystok, 2007; Bialystok et al., 2012). These daily demands serve as a “mental exercise” for the brain’s cognitive mechanism, and because these demands are ongoing, bilinguals acquire more efficient EFs in turn gives them an advantage when performing these tasks. Whether this advantage is found in other studies depends on many factors such as bilingual groups being tested (i.e. age group, language pairs, bilingual characteristics) or methodological features applied (i.e. sample size, controlling for potential confounding variables; Von Bastian, Souza, & Gade, 2016) which will be discussed more thoroughly in the sections below. 

[bookmark: _Toc90063196]1.3.2. Does the bilingual cognitive advantage change over development? 

Several hypotheses have been put forward to support a modulation of the bilingual cognitive advantage effect by age. On the one hand, Bialystok et al. (2014) have proposed that the bilingual cognitive advantage may emerge, or be most likely observed during periods development where the cognitive system is not at its peak either due to development or decline (e.g., children and older adults, respectively). That is, any positive effect of bilingualism may not be observed in younger adults due to “celling effects” in performance. On the other hand the accumulated experience hypothesis would predict that earlier developmental periods may be less sensitive to the effects of bilingualism, since children have less experience and practice with being bilingual, which in turn would result in less cognitive training (Vivas et al., 2020). 
 Studies have attempted to unpick the role age might play by comparing the bilingual cognitive advantage across ages. Earlier studies reported positive effects of bilingualism in all developmental periods. For example, Bialystok and Martin (2004), reported a bilingual advantage in cognitive flexibility in 4-5 year-old children. Similarly, Barac and Bialystok (2012), testing 6 year olds, found a bilingual switching advantage when comparing three groups of bilingual children (Chinese-English, Spanish-English and French-English) to English monolingual peers; that is irrespectively of linguistic similarity. In adults, there are also studies reporting positive effects inhibitory control, such as the Simon task (bilinguals had smaller congruency effects; Barac & Bialystok, 2011; Hilchey & Klein, 2011), the Stroop task (similarly bilinguals had smaller congruency effects; Bialystok, 2008), the Flanker task (Costa et al., 2008; Tao et al., 2011) or the ANT (Costa, et al., 2008). For example, Costa, et al., (2008) tested Catalan–Spanish bilinguals (Mage = 22) and Spanish monolinguals (Mage = 22) using the ANT version developed by Fan et al. (2002). This task is designed to measure three key features of attention: alerting, orienting and executive control. Participants have to indicate the direction of a central arrow, which flanked by (congruent, incongruent, or neutral) distractor arrows. In certain trials, the target display is preceded by an alerting auditory cue or by a spatial cue indicating the upcoming location. The authors reported that bilinguals had overall faster response times, smaller conflict effects and benefited more from the alerting cue, relative to monolingual participants. As bilinguals suffered less interference from the incongruent flankers relative to monolinguals, and had overall faster response time, the authors suggested that this reflects a better executive control network, and specifically more efficient conflict resolution (inhibitory control) mechanisms for bilinguals.  
Finally, studies have also reported a positive effect of bilingualism in older adults (Bialystok et. al, 2006; Bialystok et al., 2004). Bilingualism effects in older adults have actually been suggested to be greater relative to those observed in young adults. For example, Bialystok, et al., (2008) tested younger (Mage = 20) and older (Mage = 68) monolinguals and bilinguals adults, in executive control, working memory and lexical retrieval tasks. The results showed both aging effects on cognitive performance, but also language group effects that differed as a function of the task employed. For the lexical retrieval tasks, monolinguals of both age groups performed significantly better than bilinguals. While there were no group differences in the working memory task, a bilingual advantage was observed in the inhibitory control task, with larger language group differences in the older sample. The results suggest that bilingualism might compensate to some extent for the typical age-related decline in executive functions (Bialystok et al., 2007).  
In contrast, there is also evidence for a lack of an effect of bilingualism in cognitive performance in different age groups. For example, a study conducted by Duñabeitia et al., (2014) tested a large group of Basque-Spanish bilingual children (Mage = 10.53) and Spanish monolingual children (Mage = 10.50), on verbal and non-verbal Stroop tasks. All participants were carefully matched on age and intelligence. The study found no evidence of a bilingual advantage in either task. No evidence for a bilingual advantage was also found in young adults as well. Paap and Greenberg (2013), compared a large sample of adult bilinguals, who spoke English and another additional language, with English monolinguals in a series of cognitive tasks, such as the Simon, Flanker and the Antisaccade task. The results showed no evidence of a bilingual advantage across tasks. 
Meta-analyses and systematic reviews have been informative summarizing how age may play a role in the bilingual cognitive advantage. A recent review compared performance of 10,672 bilingual and 12,289 monolingual participants, aged 3- to 17-years (Lowe, 2020). They found a small overall effect of bilingualism on EF, however, after adjusting for publication bias, the effect became indistinguishable from zero. Thus, what they concluded is that there is no coherent evidence for a bilingual advantage in executive functioning in children, and that if any advantage appears in children’s sample, they are not to be attributed to bilingualism. Similarly, a recent meta-analysis in adults conducted by Lehtonen et al., (2018) synthesized performance in EF tasks of young bilingual and monolingual adults across 152 studies (Mage = 18). The analysis revealed a very small bilingual advantage, which was present only for inhibition and switching, but not for monitoring. Interestingly, after correcting estimates for publication bias, there was no bilingual advantage found across all EF domains. The results aligned with Paap et al., (2015) review on the differences between monolinguals and bilinguals in inhibition and switching. A bilingual advantage was found only in a small portion of the studies included in the review, and specifically, in studies with relatively small samples. In a recent meta-analyses conducted by Ware et al., (2020), it was concluded that observed bilingual cognitive advantages may be both task-specific and age-specific, namely, effects are more likely to be observed in older participants (over 50 years old) as compared to younger age groups (18-29 years old), and more likely to be observed in the ANT task relative to other EF tasks. However, other reviews have reported that the largest effects of bilingual advantage are observed in children compared to young and older adults (Grundy & Timmer, 2017). It is clear then, that there is currently no consensus on the role age may play in the bilingual cognitive advantage with most studies and reviews suggesting the effect does not exist across age groups when publication bias is considered. However, some reviews have proposed specific effects do exist on particular tasks in older adults and some suggesting larger effects in children. 
There is a notable lack of evidence from adolescence, which is surprising given this is a time of rapid cognitive and neural development particularly in EFs, which undergo refinement during this period (Best & Miller, 2010). Indeed, there exists only five studies examining the bilingual advantage in this age group.  Adolescence seems an ideal time to disentangle the role bilingualism may play as a function or developmental plasticity and experience, as compared to children, adolescent have more accumulated (and possibly more meaningful) bilingual experience (Vivas et al., 2020), which in turn could result in more cognitive training and transfer effects. 
Of the few studies that have been conducted, a bilingual cognitive advantage tends to be found in adolescence. Chung-Fat-Yim et al., (2019), compared performance of monolingual and bilingual adolescents (Mage = 15.85) in a flanker task. The results showed that adolescent bilinguals performed better than monolinguals only in the standard flanker task, but not in more difficult conditions requiring greater attentional resources and demands on cognitive flexibility. Three studies conducted by Krizman et al., (2012; 2014; 2016) investigated sustained selective attention in bilingual (Mage = 14.8; Mage = 14.6; Mage = 14.6, respectively) and monolingual adolescents (Mage = 14.6; Mage = 14.5; Mage = 14.5, respectively) and found that bilinguals were better at discriminating between the stimuli and monitoring for the relevant information. Similarly, Christoffels, et al., (2015) found that adolescents (Mage =17.3) currently receiving a bilingual education showed enhanced cognitive flexibility compared to adolescents receiving a monolingual education. On the other hand, in a lifespan study of bilingualism (2-90 years old), Gathercole et al., (2014) found no positive effect of bilingualism in none of the age groups, including adolescents, when comparing Welsh-English simultaneous and early sequential bilinguals and English monolinguals in cognitive performance.
In summary, the few studies that exist suggest a positive effect of bilingualism in cognitive performance in adolescence, as only one study have reported null effects. Thus, knowing the limited research so far with this age group, in this Thesis I will investigate the bilingual cognitive advantage in adolescents alongside the role linguistic similarly plays in modulating any effect. A more detailed discussion of language and cognitive development in adolescence can be found in Chapter 3.

[bookmark: _Toc90063197]1.4. The role of linguistic similarity in the bilingual cognitive advantage literature

 Although as discussed previously, linguistic similarity is an important factor in relation to models of language representation, processing and selection in the bilingual mind, there is very limited evidence regarding the influence of this factor on the bilingual cognitive advantage. The findings from these few studies are also inconclusive. 
The majority of these studies have built upon the cross-linguistic interference hypothesis of the bilingual cognitive advantage to explain whether and how linguistic similarity affects cognitive performance (Bartolotti & Marian, 2012; Bialystok, 2007; Costa et al., 2008). This hypothesis states that similarity between the languages that a bilingual speaks, at various levels of linguistic processing analysis, can influence how much languages interfere with one another; namely, linguistically more similar languages are expected to yield greater interference during language selection processes (Bialystok, 2017). And if we assume that any positive effects of bilingualism on cognitive development stem from accumulated training in the management of two continuously activated languages, then presumably, more linguistically similar languages, would result in larger cognitive training gains due to increased language control demands (Oschwald et al., 2018; Costa et al., 2006).
On the other hand, neuroscientific studies have proposed an alternative hypothesis, relative to the cross-linguistic interference one. What these studies suggest is that learning and using two languages results in greater brain-based adaptation; regarding brain structure and function, a phenomenon known as neuroplasticity. According to this perspective, learning two linguistically distant languages, would lead to more distribution of language-related activation, as well as neural representation in the brain, which would translate into greater plasticity namely to more cognitive reserve (Vance et al., 2010), and therefore, to greater bilingual cognitive advantages (Kochunov et al., 2003; Li et al., 2014; Buchweitz & Prat, 2013).
 In the following subsections I will discuss more in detail these two different perspectives, which involve distinct methodologies and theoretical frameworks. 

[bookmark: _Toc90063198]1.4.1. Neuroscientific evidence on linguistic similarity 

Though evidence is scarce, linguistic similarity seems to have implications at a cortical level (anatomical and functional differences). For example, linguistic similarity appears to have differential effects on the formation of language networks (e.g., Berken et al., 2016; DeLuca et al., 2019; Perani et al., 1998, 2003; Pliatsikas et al., 2017; Tu et al., 2015). That is, the specific linguistic characteristics of each language have been associated with functionally distinct neural processing profiles (e.g., Bick et al., 2011; Mei et al., 2015; Perfetti et al., 2007; Green et al., 2007; Tolentino & Tokowicz, 2011). 
For example, evidence in support of distinct neural processing patterns as a function of language similarity can be found in the review conducted by Tolentino and Tokowicz (2011). The authors investigated whether similarity between the two languages can influence the (morpho) syntactic processing (e.g., word order, agreement) and the representation of the second language in the bilingual brain. They based their hypothesis on the Unified Competition Model (UCM; MacWhinney, 2005), which suggest that the processing and the representation of shared features between L1 and L2, tend to rely more on common L1 neurocognitive resources, as compared to when the two languages share less similar features. Converging evidence from neuroimaging studies supporting that short-term as well as long-term experiences with using languages that are typologically different from each other (e.g. English and Chinese), yield different neural patterns of processing, relative to typologically similar languages (e.g. English and German). Specifically, processing of typologically similar languages is associated with activation in overlapping brain regions, suggesting that more similar languages might rely on similar neurocognitive resources, whereas processing of less similar languages is associated with activation of distinct brain regions.
Other studies have offered indirect evidence in support of the effect of linguistic similarity on brain function by comparing neuroimaging studies with bilinguals that speak different language-pairs. However, this evidence should be considered cautiously, due to the limitations of comparing findings from different populations across studies. For example, Wang et al., (2007) investigated neural activation in Chinese-English bilinguals during a language switching task. They  found that in switch trials  there was a greater activation in the right prefrontal cortex (PFC), left middle and superior frontal cortex, and right middle cingulum and caudate. However, Hernandez et. al. (2001), found greater activation in the precentral gyrus and superior parietal lobe in language switch trials in a group of Spanish-English bilinguals. In a second study, Wang et al  (2009) replicated their findings in a sample of Chinese-English bilinguals, but this time using a language switching tasks with the same characteristics as the one used by Hernandez et al., (2001), to minimize any methodological differences between the two previous studies. The authors concluded neural activation relating to language control processes were distinct among bilinguals speaking different language-pairs.  
In summary, the above mentioned neuroscientific studies suggest that linguistic similarity influences both the neural representation and neural processing of the languages in the brain. Specifically, some evidence supports that the more linguistically distinct the two languages are, at the structural and lexical levels, the more distributed is the language-related activation (e.g. Buchweitz & Prat, 2013), and neural representation in the brain (e.g. Tolentino & Tokowicz, 2011). However, the effect of linguistic similarity on distribution of brain activation and neuroplasticity, in relation to the bilingual cognitive advantage has not been investigated as far as I know. Thus, the hypothesis outlined above that less linguistically similar language-pair (more distant languages) may lead to greater neuroplasticity and more cognitive neural reserve in bilinguals has not been yet tested. In addition, the neuroplasticity hypothesis, and related cognitive reserve hypothesis, would not make specific predictions regarding particular cognitive processes (e.g., EFs) being enhanced in healthy participants. That is, the cognitive reserve construct has been mainly argued to account for compensation in cognitive decline or pathology.   

[bookmark: _Toc90063199]1.4.2. Cognitive studies of linguistic similarity 

In line with the neuroimaging research presented above, linguistic similarity seems to have implications also at the cognitive level. Several studies on the effects of linguistic similarity on cognition have built upon the cross-linguistic interference hypothesis, which implies that bilinguals speaking more similar languages (at different linguistic analysis levels) will attain more cognitive training on a daily basis, due to increased demands on language control processes; thus outperforming bilinguals of more distant language pairs in cognitive tasks. Relevant evidence is scarce and so far inconsistent. To my knowledge there are four studies so far that have examined this. 
In a study with (6-year-olds) bilingual and monolingual children, Barac and Bialystok (2012), examined among others the effects of linguistic similarity on bilinguals’ verbal and nonverbal performance. Participants’ language pairs (Chinese-English bilinguals, French-English bilinguals, Spanish-English bilinguals and English monolinguals) varied in terms of linguistic similarity, based on language families, as well as grammar and phonology. Researchers expected an overall positive effect of bilingualism, on cognitive performance, and as a function of linguistic similarity; bilinguals speaking more similar languages would have better performance. The results showed no differences between the language similarity (bilingual) groups, but there was a significant overall bilingual advantage in cognitive flexibility. Although, it should be noted that comparing language pairs that also have very dissimilar cultures (e.g., Chinese and English) may not be the best strategy since some of the effects may be due to cultural differences and not linguistic similarity. In addition, this study included a single task as a measure of EF. As Mishra (2015) suggested, measuring the effects of bilingualism in cognitive performance cannot be captured with a single task. 
Linck et al., (2008) examined the effect of script similarity- that is similarities in writing systems, on the cognitive performance of Spanish-English (similar scrip, both Latin) and Japanese-English (different script, Logographic and Latin) young adult bilinguals. The authors expected that the similar script bilinguals would exhibit better inhibitory control relative to different script bilinguals. The authors did not find significant differences between the linguistic similarity bilingual groups, and attributed this result to a potential confound effect of code switching frequency.
Coderre and van Heuven (2014) found an effect of language similarity on executive function performance in young adult bilinguals, but not in the expected direction, using the Simon and the Stroop tasks. They expected that bilinguals whose two languages have a larger degree of overlap (German-English; Polish-English) would outperform bilinguals with less similar languages (Arabic-English), also relative to English-speaking monolinguals. However, they found that the bilingual group with the least linguistic overlap had better inhibitory control than all other groups, in the Stroop task, with no difference in the interference effects in Simon task. However, they had the longest overall RT in both Simon and Stroop task compared to all groups. The authors suggested that such effects were likely to be driven by the fact that the Stroop task-which includes a linguistic component, and that in less similar languages in terms of script (Arabic and English), there is a weaker cross-language activation, and thus less interference recorded. On that sense, because similar languages lead to more cross-linguistic activation and facilitation, then the conflict is larger hence such bilinguals record larger interference effects, which was also the case in this study.
The most recent study (Oschwald et al., 2018) investigated the role of language similarity (based on language families) on participants’ linguistic, as well as executive function performance. The study assessed four groups of young adults (aged 18–33):  bidialectals (an extreme form of language similarity; e.g., German and the Swiss German dialect), bilinguals speaking two languages of the same Indo-European ancestry (e.g., German-English), and bilinguals speaking two languages of different ancestry (e.g., German-Turkish). The study included several EF tasks (Flanker and Simon task, a working memory task, and a switching task), and linguistic performance tasks (the verbal semantic fluency, a lexical decision task, and a word recognition task, all given in the German language). The authors hypothesized that linguistic similarity could either facilitate or hinder language processing, and therefore impact in opposite ways non-verbal EF performance. That is, similar languages could lead to more cross-linguistic interference (hinder language processing), which would result in greater EF benefits. On the other hand, similar languages could also lead to more adaptation and facilitation in language processing (i.e. due to shared structure, grammar or vocabulary), thus thereby decreasing the cross-linguistic interference and ultimately limiting the EF benefits. The results revealed an effect of language similarity on linguistic accuracy in favor of bilinguals with similar languages (i.e. German-English) and monolinguals. However, with regard to cognitive performance, an advantage was only demonstrated in the working memory task in favor of bidialectals who outperformed monolinguals and all other bilingual groups. The authors concluded that there is an effect of linguistic similarity in linguistic performance, with worse performance with decreasing similarity. However, they concluded that the isolated positive finding of an advantage for bidialectals in working memory task, was not enough to conclude for an effect of linguistic similarity on EF performance. 
To sum up, the few studies conducted so far are not conclusive, while one study showed no effect of linguistic similarity in bilingual children, a second study showed that linguistic similarity modulated the bilingual cognitive advantage but in a different direction that the one predicted, and a third study showed, no substantial evidence for an effect of linguistic similarity in cognitive performance. Also, no studies so far have been conducted with adolescent bilinguals. Some of the differences between the studies could be due to how linguistic similarity is defined in each study. For instance, in Oschwald’s (2018) study, linguistic similarity was based solely on language families; similar language pair group consisted of participants that had German as their L1, but Albanian, Portuguese, English, Spanish, Polish, or another language, as their L2. Indeed, the different L2 languages belong to the same Indo-European family, however, these languages have different degrees of linguistic similarity to the German language, if other criteria are adopted (e.g., analysis at the phonological, lexical, or grammatical levels, or analysis of scripts). This could in turn differentially affect cross-linguistic interference levels. Defining linguistic similarity is rather challenging, as languages can differ on some linguistic characteristics (i.e. phonology, grammar), yet be similar on others (i.e. syntax). There is not an operational agreed definition and measure of linguistic similarity, and consequently the studies conducted until now have adopted different criteria; historical- comparative linguistics approaches (language families; historical origins of languages), linguistic (e.g., phonological, lexical, grammatical analysis), or script and orthography. To address this gap, the present Thesis adopted a comprehensive definition of linguistic similarity, using multiple criteria. Since this one of the key novel aspects of the Thesis, these criteria and their justification are discussed in detail in the next section. 
In addition, some of the previous studies investigating linguistic similarity did not have high experimental control of potential confounding variables such as SES, age, general intelligence, video-gaming experience and musical training). The importance of controlling for potential confounds is discussed later on in section 1.6. 
Finally, bilingual speaking different language pairs may also differ on other bilingual profile variables, which also have been shown to influence the effects on cognitive performance, to name the most important:  second language age of acquisition (L2 AoA), language proficiency, language switching frequency, (see discussions and findings in Vivas et al., 2017, 2020; Ladas, 2013; Colzato et al., 2008; Prior & Gollan, 2011; Christoffels et al., 2007). Thus, it is important consider the overall bilingual profile when investigating the effects of linguistic similarity. To address this issue, the Thesis present two comprehensive studies which describe in detail (using multiple bilingual profile measures) the bilingual populations compared. The importance of considering the bilingual characteristics of the populations studied is discussed later on in section 1.7. 
In the two following sections, I will thoroughly discuss linguistic similarity and how I define it in this Thesis.

1.5. [bookmark: _Toc90063200] Defining and evaluating linguistic similarity

[bookmark: _Toc90063201]1.5.1 Measuring linguistic similarity on the basis of genealogical and typological criteria

 The classification of human languages into different types can be divided into genealogical or genetic, or typological (Körtvélyessy, 2017). Genealogical classification of languages is based on the language families according to their degree of historical, diachronic relatedness. Languages that belong to the same ancestral family, share similarities since their proto-language, namely the language of origin, is the same (Körtvélyessy, 2017). For example, the German language belongs to the family of Germanic languages along with English, Dutch, Danish and are thus, considered relatively similar to one another. There has been criticism on measuring linguistic similarity solely on genetic origin, since languages might differ from each other in terms of typology. Also, it could be the case, that due to diachronic contact, some languages become closer to one another through historical time, even if they belong to different language families (Georgi, Xia & Lewis, 2010). Thus, although language families can provide valuable information about the closeness of two or more languages, this cannot constitute a sole criterion in defining linguistic similarity. Some researchers argue that an in depth analysis of structural differences among languages is also necessary to make such assumptions (Bubenik, 2011). 
Language typology is a field of linguistics which studies and classifies languages according to their structural and functional features, rather than merely their origin or geographical contact. The most frequent classifications are based mostly on phonological and grammatical (morphological and syntactic) features (Song, 2014). Linguists thus often rely on such classification to determine linguistic similarity (Körtvélyessy, 2017). 
	Phonology is one important feature in language typology. It refers to the systems of linguistic sound structure (Sandler, 2006), including vowels and consonants inventories creation, syllable structure analysis, but also word prosodic systems typology (Van der Hulst, 2014). In the latter, a distinction is made between tone languages and stress languages (Velupillai, 2012). Tone language analysis uses pitch  to distinguish lexical or grammatical meaning, but also to express emotional and other paralinguistic information, such as emphasis, contrast, and other features. Almost seventy percent of the languages are predominantly tonal languages. Stress languages are those languages where stress and/or accent play an important role in prominence to a certain syllable in a word, or to a certain word in a phrase or sentence (Velupillai, 2012). Similar to other typological features, languages are not entirely tonal or stressed, but rather show features from both types. That said, languages having an extensive tonal system, are not languages that do not use stress or accent at all, but tend to make less use of such features relative to tone. Tonal languages can further be divided into languages using contour tones and level tones (Velupillai, 2012). Languages using contour tones, are mainly distinguished by shape (e.g., raising, falling, both raising-falling), whereas languages using level tones are mainly distinguished by pitch level (e.g., high, medium, low). Rich tonal languages such as Cantonese, tend to use both contour and level such as high-falling or low-raising (Romano et al., 2011). Stress languages can also be further divided into word stress and sentence stress languages, depending on where stress is placed at. 
Languages can also differ in terms of syllable structure. A syllable is a unit of spoken language by which sounds are organized into speech. Some languages tend to have a high complexity in the formation of syllables (i.e. depending on the allowance of maximal onset and codas; highly complex languages allow onset and codas to be two or more consonants), while others are simpler (i.e. the onset is maximally one consonant, and codas do not occur; Easterday, 2017). 
Morphology refers to the structure of words - that is, the way in which different languages combine grammatical units or morphemes (Asgarov et al., 2013). There are two common morphological types, which divide languages according to the degree to which morphemes are fused together (Booij, 2012). In some languages, morphemes form a single word and without any inflection indicate grammatical information; these languages are known as analytic or isolating languages. Whereas in other languages, morphemes are inflected as a predominant way of indicating grammatical relationship; these languages are known as synthetic languages (Booij, 2012). Synthetic languages can further be classified into fusional and agglutinative (Velupillai, 2012). Fusional languages have a morphology in which there is a tendency to use a single inflectional morpheme to denote multiple grammatical, syntactic, or semantic information. Different from fusional languages, agglutinative languages have a morphology where morphemes are inflected but denote information only in one feature, such as gender, person, tense, or mood (Song, 2014). It is worth noting that few languages are purely analytic or synthetic, although one type usually tends to predominate. 
The study of syntax focuses on the set of rules and principles that are used to arrange words in sentences, namely word order (Asgarov et al., 2013). Such investigation includes the sequence in which the subject (S), verb (V), and object (O) usually appear in sentences. In some languages subject proceeds verb (for example English has a SVO word order), but in other languages, although very rare, verb comes first (for example the Welsh language has VSO word order); a least common word order is that in which the object comes first (Warao, which is a dialects of Korean language).  Word order is important since it affects other constructions, such as prepositions, auxiliaries, relative clauses in the sentences (Velupillai, 2012). Another implication of word type is seen in the positioning of the head (the main word) and the modifier (one or more words that modify the head in a sentence). Usually, in OV languages, the modifier tends to precede the head, while in VO languages, the head tends to precede the modifier (Velupillai, 2012). It is worth noting that many languages have mixed word orders, but most of them have a predominant type.  Whether head proceeds modifier or modifier precedes head leads to a particular principle of branching direction. If the head is positioned before the modifier then the language is considered right-branched (i.e. English), and if the modifier is positioned before the head then the language is considered left-branched (i.e. Chinese). 
Other than syntax, linguistic typology also involves factors such as semantics and lexicalization patterns. At the syntax-semantics interface, for example, typology of motion verbs can also classify languages into verb-framed languages and satellite-framed languages (Berthele, 2004). The difference between the two regards the type of information that is lexicalized via verb phrases; namely, the manner or cause of motion (satellite-framed languages), or the path of motion (verb-framed languages). 
Taking all the above into consideration, linguistic similarity is defined in the present Thesis based on comparison of our bilingual participants’ languages at the levels of phonology, morphology, and syntax; namely, on levels of analysis that are suggested to greatly influence language representation and processing (Sabourin & Stowe, 2008; see similar discussion of language differences in Costa et al., 2006). Differences in processing seem to emerge if two languages are different in structural properties (Tokowicz & MacWhinney, 2005). Moreover, differences at the grammatical level can result in more pronounced and longer lasting developmental effects (extending to the adulthood years) on language representation and processing (see Sabourin & Stowe, 2008; Tokowicz & MacWhinney, 2005). 
The sections that follow provide an overview of relevant characteristics of each language spoken by the bilinguals participating in the present Thesis (Greek, Albanian, Bosnian and Turkish). 

Greek language 
Looking at the genealogical classification, the Greek language belongs to the Indo-European languages, constituting a separate relevant branch as one of the oldest languages documented for this family (Ralli, 2003). 
In terms of phonology, Greek has five vowels and 19 consonants. The syllable structure of Greek is considered to be fairly complex allowing a maximal onset of three and a maximal coda of one. Syllables in Greek can be described in the formula CV (0-3) VC (0-1) (Mennen and Okalidou, 2007).
As with regard to word prosodic systems, Greek language is considered to be a stress language, which means that it uses stress to emphasize on a given syllable in a word, or on a certain word in a phrase or sentence. The position of stress in Greek is not fixed in a particular syllable or word, but is rather unpredicted, also known as variable stress or free stress (Arvaniti, 2000). 
In terms of morphology, Greek language is a synthetic language as it is highly inflected. In fact, Greek language uses more inflection than any other Indo-European language. Its inflection is fusional rather than agglutinative, since a single inflectional morpheme can denote multiple grammatical, syntactic, or semantic features; rather than requiring a separate affix for each feature (Ralli, 2003). Specifically, Greek language has four cases (nominative, genitive, vocative, and accusative), and two voices (active and passive). Nouns in Greek are inflected by gender (masculine, feminine, and neuter) and number (singular and plural). Inflection is fusional, similar to other Indo-European languages, such as Albanian, Slavic, Italian, French (Orel, 2000). Verbs appear in either first, second, or third person, and when they are presented in the third, there is no pronoun (he, she, it) prepended to specify gender. Moreover, subject personal pronouns are normally not expressed since they can be inferred from the verb endings. Also, there are eight tenses in the language (simple present, simple past, imperfect, simple future, future continuous, present perfect, past perfect, future perfect). Tense is normally indicated by the use of either an inflected form of the main verb, or a multi-word construction, or both in combination (see Holton et al., 2012). 
In terms of syntax, Greek mostly follows the SVO pattern (Subject-Verb-Object) in sentence formation. Although, in interrogative and negative sentences different patterns may apply, such as VSO, VOS, indicative of the flexibility of the language with regard to word order. The predominant SVO pattern implies that sentences in Greek language are mostly formed with the head word preceding the modifiers. Consequently, right branching direction is applied, positioning the head in the beginning of the sentence (Holton et al., 2012). 
Finally, in terms of lexicalization patterns via verb phrases, Greek language has been suggested to rely on both satellite-framed and verb-framed constructions (parallel). Recent studies, however, consider it to be a predominantly verb-framed language (Selimis & Katis, 2010).
Albanian language
Looking at the genealogical classification, the Albanian language occupies an independent branch in the Indo-European family of languages.
 The Albanian language has seven vowels and 29 consonants (Çabej, 1975). It is characterized by a highly complex syllable formation, with a maximal onset of four and maximal coda of three. It is considered a stress language, as it uses stress to emphasize on a given syllable in a word or a certain word in a phrase or sentence. Stress is regularly applied on the last syllable of the stem, but there are some exceptions, although rare, where it is applied on the first syllable (Matasovic, 2011). 
In terms of morphology, Albanian language is predominantly a synthetic language, although, lately, it has developed some analytical features, which are evident in the formation of perfect and future tenses with auxiliary verbs. There are eight tenses in the Albanian language (present, future, and five past tenses: present perfect, definite past, imperfect, past perfect, pluperfect), with tense also indicated by the use an inflected form of the main verb, a multi-word construction, or both in combination. The language preserves six grammatical cases (nominative, accusative, genitive, dative, ablative, and vocative). Nouns in Albanian are inflected by gender (masculine, feminine, and neuter) and number (singular and plural). Inflection is fusional in Albanian, similar to other Indo-European languages, such as Greek, Slavic, Italian, French (Orel, 2000). In terms of syntax, Albanian also follows the SVO pattern (Subject-Verb-Object) in word and sentence formation. Thus, sentences are formed in a way that the head tends to precede the modifiers. Although, in interrogative and negative sentences different patterns may apply (e.g., VSO, VOS). Consequently, direction of branching is right sided, as it positions head in the beginning of the sentence rather than in the end (Orel, 2000). 
In terms of motion verbs, the information lexicalized denotes path of motion, rather than its manner or cause (i.e. it is a verb-framed vs. satellite-frame language; Kurani, 2011). 

Bosnian language 
Based on genealogical classification, Bosnian language is an Indo-European language, included in the Slavic languages branch (Fortson, 2011). The Bosnian language is very similar to the other Slavic languages in terms of grammatical structure and many cognate words; the only difference is that the Bosnian language has a number of Turkish, Persian, and Arabic loanwords, mostly due to the language's interaction with those cultures through Islamic ties. However, it is very similar to both Serbian and Croatian in its written and spoken forms (Greenberg, 2004), and it is actually seen as the standardized variety of Serbo-Croatian mainly used by Bosnians. 
In terms of phonology, the Bosnian language has five 5 vowels and 25 consonants. Its syllable structure is considered complex (e.g., presence of secondary palatalization; Easterday, 2017). As with regard to word prosodic systems, Bosnian language as all other Slavic languages, is a tone language, which means that words possess inherent pitch patters. The position of accent is free and can occur on any syllable (Sečujski & Delić, 2006). 
In terms of morphology, the Bosnian language belongs to the synthetic languages, and has complex fusional inflection. It preserves seven grammatical cases (nominative, genitive, dative, accusative, vocative, locative, and instrumental) in nouns, pronouns, adjectives and verbs (Alexander, 2006). Subject personal pronouns are normally not expressed since they can be inferred from the verb endings. The language has got seven tenses, four of which (present, perfect, future I and II) are used in contemporary Serbo-Kroatian, and the other three (aorist, imperfect and pluperfect) are used much less frequently. It has two voices (active and passive). Tense is normally indicated by the use of either an inflected form of the main verb, or a multi-word construction, or both in combination. Nouns in Bosnian are inflected by gender (masculine, feminine, and neuter) and number (singular and plural). Inflection is fusional, similar to other Indo-European languages, such as Greek, Albanian, Italian, French (Orel, 2000).In terms of syntax, the Bosnian language follows the SVO pattern (Subject-Verb-Object) in sentence formation.  However, similar to the Greek and Albanian language, in interrogative and negative sentences different patterns may apply (e.g., VSO, VOS); word order is not as important as in analytic languages (Alexander, 2006). Having a predominant SVO pattern, in Bosnian sentences the head tends to precede the modifiers. Thus, the Bosnian language is considered to apply mostly right branching direction, positioning the head in the beginning of the sentence, rather than in the end (Alexander, 2006).
Finally, in terms of motion verbs, Bosnian language is considered to be a satellite-framed language, with information lexicalized in terms of motion manner or cause, rather than its path (Cadiot et al., 2006); yet, there are suggestions that it behaves as a verb-framed language in that speakers do not express manner and path jointly (Fagard et al., 2017).

Turkish language 

The Turkish language belongs to a different family, relative to Greek, Albanian, and Bosnian (Indo-European languages); namely, the Turkic family (Göksel & Kerslake, 2005).
In terms of phonology, Turkish language consists of eight vowels and 21 consonants. Turkish syllable structure is fairly well regulated. Syllables tend to be made up of sporadic consonant and vowel (CV, or more generally CVC). A notable feature of Turkish phonology is a system of vowel harmony, which indicates which suffix needs to be attached to sustain harmony (Göksel & Kerslake, 2005). As with regard to word prosodic systems, Turkish language is a pitch-accent language, since words possess inherent pitch patters and in most, the pitch comes on the last syllable of the word (there are few exceptions, e.g., in words containing certain suffixes, place names; Göksel & Kerslake, 2005).
In terms of morphological classification, the Turkish language belongs to synthetic, but agglutinative languages; namely, words are predominantly formed by agglutination, rather than by inflection (Göksel & Kerslake, 2005). Specifically, words are formed by combination of morphemes, which determine meaning, but remain unchanged despite agglutination (this includes stems and affixes; Durrant, 2013). Possession in Turkish language works using pronouns and suffixes. Each pronoun is associated with its own suffix. The suffixes may take different forms depending on the last letter and the last vowel of the original word. Similarly, personal pronouns are created by the addition of a noun/adjective and a personal suffix (Göksel & Kerslake, 2005).
Unlike all languages mentioned above, Turkish is a gender-neutral language. It has six grammatical cases (nominative, accusative, dative, locative, ablative and genitive), and two numbers (singular and plural), and four main tenses (present continuous, present simple, past tense, and future tense). As compared to the Indo-European languages, Turkish has much more voices though (active and passive, reflexive, reciprocal, and causative).
In terms of syntax, Turkish language follows a different pattern in sentence formation; SOV (Subject-Object-Verb) (Erguvanli & Taylan, 1984). Thus, sentences in Turkish language are formed in a way that the modifier tends to precede the head. Consequently, the Turkish language is considered to apply mostly left branching direction, positioning the head at the end of the sentence, rather than at its beginning. 
Finally, in terms of motion verbs, the Turkish language is considered to be a verb-framed language; information is lexicalized in terms of motion path, rather than cause or manner (Cadiot et al., 2006).
In conclusion ( seen Table 1 for a summary), the Turkish language is relatively different from the Greek, Albanian, and Bosnian languages, which all belong to the same language family and share many typological features. Thus in the present Thesis I will include two levels of linguistic similarity manipulation; two groups of bilingual speaking languages that share more similarities (Albanian-Greek, and Bosnian-Albanian) relative to a group speaking less similar languages (Turkish-Albanian). Having two groups of bilinguals speaking more similar languages relative to Turkish and Albanian, allows for more robust conclusions, since each group functions as a control for the other. That is, to rule out that differences between the groups may be due to other factors than linguistic similarity. 
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Table 1
Classification (genealogical and typological) of bilinguals’ languages and summary of the key differences/similarities among the languages I will compare in my empirical studies.
	
	Turkish
	Bosnian
	Greek
	Albanian

	Genealogical classification 
(Language families)
	Turkic 
	Indo-European
	Indo-European
	Indo-European

	
Typological classification
	
	
	
	

	Phonological Typology
	
	
	
	

	Vowels (Vs) & Consonants (Cs)
	8 Vs - 21 Cs

	5 Vs - 25 Cs
	 5 Vs - 19 Cs
	7 Vs - 29 Cs

	Syllable structure 
	Highly complex
	Moderately complex (CRCV)

	Complex
	Complex

	Prosodic phenomena
	Pitch accent
	Tone language 
	Stress language 
	Stress language

	
Morphological typology
	
	
	
	

	Analytic vs synthetic languages
	Synthetic
	Synthetic
	Synthetic
	Synthetic-Analytic

	
Inflectional morphology
	
	
	
	

	Gender

	Gender-neutral
	Feminine, Masculine, Neuter
	Feminine, Masculine, Neuter
	Feminine, Masculine, Neuter

	Cases
	Nominative, Genitive, Dative, Accusative, Ablative, Locative
	Nominative, Genitive, Dative, Accusative, Vocative, Locative, Instrumental

	Nominative, Genitive, Accusative, Vocative
	Nominative, Genitive, Dative,  Accusative, Vocative, Ablative 

	Number
	Singular, Plural

	Singular, Plural
	Singular, Plural
	Singular, Plural

	Tenses

	Present continuous, Present simple, Past, Future
	Present, Perfect, Future I & II (predominantly); Aorist, Imperfect, Pluperfect (less frequently) 
	Present simple, Present perfect, Past simple, Past perfect, Imperfect, Simple future, Future continuous, Future perfect 
	Present, Future, & 5 Past tenses (Present perfect, Definite past, Imperfect, Past perfect, Pluperfect 

	Voices
	Active, Passive, Reflexive, Reciprocal, Causative
	Active, Passive
	Active, Passive
	Active, Passive

	
Syntax-Semantics
	
	
	
	

	Motion verbs (predominant pattern)
	Verb-framed
	Satellite-/Verb-framed
	Verb-framed
	Verb-framed

	
Syntactic typology 
	
	
	
	

	Word order (predominant pattern)
	SOV
	SVO
	SVO
	SVO

	Modifier + head vs. head + modifier
	Modifier + Head
	Head + Modifier
	Head + Modifier
	Head + Modifier

	Branching

	Left branching
	Right branching
	Right branching
	Right branching



	So far, I have reviewed evidence of the bilingual cognitive advantage and highlighted the importance of studying it in adolescents and examining the role of linguistic distance. It is apparent that the field of bilingualism research shows very mixed findings. As discussed, while this may partly be attributable to differences in the language pairs that have been studied (in terms of the similarity of the languages) and ages being studied, another key factor is the extent to which studies have controlled for potential confounding variables. I now discuss this issue and how my research will address this.

[bookmark: _Toc90063202]1.6. The importance of controlling for the effects of confounding variables 
It has been proposed that inconsistent findings across studies of bilingualism may partly be attributed to differences in the quality of the designs employed in the studies. Specifically, several studies of bilingualism have poor control of potential cofounding variables, which may correlate with cognitive performance. In particular, the main potential confounding variables that both correlate with cognitive performance and may vary across language groups are: SES, non-verbal intelligence, video-gaming experience and musical training (See Paap, 2019; Lawson & Farah, 2017; Colzato et al., 2008; Incera & McLennan, 2018; Valian, 2015; Bialystok, 2006). To illustrate with an example, bilinguals living in one country may enjoy better quality of education, earn a higher income and have greater career opportunities compared to bilinguals living in another country, thus resulting in big differences in SES among language groups being studied (Paap, 2019). Since it is impossible to randomize participants to the bilingual and monolingual groups, merely using large samples does not guarantee that the variability between the groups is assured (Paap, 2019). Thus, it is important that the variation between the groups is either controlled for in the analyses, or the groups are matched prior to the analyses in the above mentioned factors (Paap, 2019). I discuss below the key confound variables that been investigated so far, which have been controlled for in the present Thesis.

[bookmark: _Toc90063203]1.6.1. Socio-economic status
Numerous studies on the bilingualism effects on cognition have pointed out the possible influence of SES on cognitive development and performance (Lawson & Farah, 2017; Morton & Harper, 2007). Several studies have shown better cognitive development and performance in participants of higher SES, relative to lower SES participants (e.g., Mezzacappa, 2004). There is also evidence to suggest that neural development, particularly e.g., the prefrontal cortex is influenced by parental education, employment, and income (Farah & Noble, 2005; Noble et al., 2005). Furthermore, SES might modulate the type of parent-child interaction, or the levels of cognitive stimulation offered to the growing child within or outside the home setting (Linver et al., 2002; Kochanska et al., 2000).
This becomes an issue for the field of bilingualism research, when language pairs are considered that may systematically vary in SES due to country level differences in economic systems, poverty, social support, or opportunities available. In some circumstances, monolinguals may have higher SES compared to bilingual groups. This may be the case particularly when monolinguals are compared to migrants who speak multiple languages but may be living with little economic and social support. Likewise, this can go the other way as there have also been suggestions that, particularly in earlier studies showing positive effects of bilingualism on cognitive performance e.g., bilingual groups might have actually been of higher SES relative to monolinguals (see Morton & Harper, 2007). An example of this is Canadian monolinguals compared to French-Canadian bilinguals (e.g., Bialystok & Shapero, 2005). Indeed, it is conceivable that for some groups, having the opportunity to learn another language may be one that is more likely among participants with resources and opportunities that may correlate with being from a high SES background. This demonstrates that the confounding effect of SES is not simple but may vary as a function of the groups being studies and their individual circumstances.
Other studies have considered SES level, but by using generic recruiting strategies such as including bilinguals and monolinguals who live in the same areas/neighborhoods or go to the same schools (Bialystok, 2009; Bialystok & Martin, 2004). However, indirect contextual measurement of SES does not often relate closely with direct measures of SES (Greenwald et al., 1994; Demissie et al., 2000). It is far better to consider SES using multiple, direct indices such as education or type of occupation (Braveman et al., 2005; Duncan & Magnuson, 2003). Thus, based on this evidence, the two studies included in the present Thesis adopted combined measures of SES and carefully match the language groups on SES in order to account for this in our research.

[bookmark: _Toc90063204]1.6.2. Intelligence
Earlier studies of bilingualism proposed detrimental effects not only on language ability, but also on intellectual development. A turning point was the study of Peal and Lambert (1962), in which bilinguals were actually found to outperform monolinguals in both verbal and non-verbal intelligence tasks, assumed to reflect their enhanced mental flexibility.
Research also supports a relationship between measures of EF and general intelligence (e.g., Checa & Fernandez-Berrocal, 2015; Diamond, 2013; Gray & Thompson, 2004; Kyllonen, 2002; Lee et al., 2015; Rosselli et al., 2016; Valian, 2015). Despite this well-known relationship, many studies (particularly early ones) of the bilingual cognitive advantage have not controlled for the confound effect of general intelligence. For instance, Costa et al., (2008) suggested that using a large sample of bilinguals should eliminate group differences in intelligence. However, other studies including relatively large samples (Rosselli et al., 2016) have stressed the importance of measuring and controlling for general intelligence. In line with this suggestion,  recent studies that have carefully controlled for the confound effect of general intelligence have failed to replicate the bilingual cognitive advantage (see Gathercole et al., 2014, Vivas et al., 2017; and Paap & Greenberg, 2013 for findings with young adults; see e.g., Duñabeitia et al. (2014) and Ladas et al., 2015 findings regarding children). For this reason, the studies in this Thesis included a measure of general intelligence.  

[bookmark: _Toc90063205]1.6.3. Video-gaming experience and Musical Training
If bilingualism might influence cognition, then other daily life experiences might also be worth considering in relevant investigations (see enrichment theory by Fratiglioni et al., 2004). For example, there is evidence in support of an effect of music training on the development of EFs (Román-Caballero et al., 2018). Musical training/activity has been associated, for example, with advantages in EFs, memory, as well as with more general benefits in intelligence and academic achievement of children (Tervaniemi et al., 2018), and cognitive benefits in young adults (Herholz & Zatorre, 2012). Similarly, it has been suggested that video gaming experience can enhance cognitive processes such as visuospatial selective attention (Achtman et al., 2008). However, only few studies investigating the bilingual cognitive advantage have measured or controlled for these potential confounding variables. When discussing the inconsistencies observed in findings regarding the bilingual cognitive advantage, Valian (2015) brings attention to potential confounding effects of other life experiences such as physical activity, musical practice/activity, video game playing, particular in key developmental phases (children, adolescents and older adults). This may be particularly pertinent when examining cognition in adolescents who may engage in these practices more frequently. To address this gap, the second study with adolescents included measures of musical training and video-gaming experience.
In summary, the research in this thesis makes a great effort to follow recent calls for high-quality studies that account for confounding variables to be conducted so robust conclusions can be drawn regarding the bilingual cognitive advantage (e.g., Paap, 2019). This is particularly pertinent to this research given I will use participants from multiple countries. Consequently, there was a great effort to match the four language groups compared in the two studies (Chapter 2 with adults, and Chapter 3 with adolescents) on age, gender, SES, general intelligence, and on musical and vide-gaming experience in the study with adolescents. Furthermore, the present Thesis aimed at into depth description of the bilingual populations studied, taking into account and measuring, key bilingual profile characteristics. In addition to the confounding variables, in this thesis I will also provide a detailed descriptions of bilingual experiences including, L2AoA, language proficiency, language switching and use, educational support and language motivation. All these measures will be used for descriptive purposes only, and to potentially explain for the findings.

[bookmark: _Toc90063206]1.7. The bilingual “profile” in the bilingual cognitive advantage literature

Studies on the effect of bilingualism on cognitive performance, also as a function of linguistic similarity, have provided controversial findings; positive, mixed, or even null. Researchers have offered several possible explanations, pointing to factors that have been left uncontrolled, especially in earlier studies, either obscuring or facilitating the demonstration of such effects (de Bruin et al, 2015; Paap et al., 2015). One often neglected consideration in the literature is that no two bilingual populations are the same, with researchers recently calling for more detailed descriptions of bilingual experiences (de Bruin, 2019).
Bilinguals, are likely to differ in terms of socio-linguistic factors, such as age of second language (L2) acquisition, language proficiency, language use frequency, and affective aspects related to L2 learning and use (e.g., motivation and attitudes), as well as on broader socio-cultural factors, such as migrant status, linguistic context, or acculturation strategies and degree of integration in the host society (Carlson & Choi, 2008; Paap & Greenberg, 2013; Adesope et al., 2010). Bilinguals with a more balanced bilingual profile (i.e. earlier L2 onset, more motivation to use the L2, greater language switching tendency) may differ from bilinguals with less balanced profiles. Such features are expected to interact with language and, potentially, with cognitive development (de Bruin, 2019). 

[bookmark: _Toc90063207]1.7.1. Bilingualism onset 

Considering that bilinguals, as compared to monolinguals, are subject to more variable language environments  (Schulz & Grimm, 2019), which in the early years of development and phases of increased neuroplasticity (and thus, rapid linguistic development), can affect not only linguistic, but also cognitive development more generally, it is no surprise that bilingualism onset, often referred to as L2 Age of Acquisition (L2 AoA), constitutes a central construct in the bilingual research (Luk, et al., 2011).
Specifically, early L2 AoA has been shown to offer benefits to the development of executive control functions in children and adults (Bialystok, 1999, 2005; see also Tsimpli, 2014). Luk and colleagues (2011) showed that early bilinguals (with L2 AoA below 10 years), and monolinguals demonstrated similar levels of English proficiency, whereas both groups were more proficient in English than late bilinguals. In terms of cognitive performance, the early bilingual participants showed smaller in magnitude flanker effects relative to late bilinguals and monolinguals. Finally, within the whole bilingual sample, L2 AoA was negatively related to English proficiency, but positively related to the magnitude of the flanker effect. 
Adopting a neuroscientific relevant perspective, studies have shown that there are neuro-structural differences in early versus late bilinguals. For example, bilinguals who have acquired both languages by 6 years of age, show bilateral hemispheric involvement in both languages and achieve native-like fluency, relative to bilinguals who have acquired language later on (left hemisphere dominance is observed in their case) (Hull & Vaid, 2007). Such effects have been attributed to the potential existence of a critical period for the development of the brain and learning. For example, according to the Critical Period Hypothesis (CPH; Birdsong, 2006), the first few years of life – particularly infancy to five years - are critical for language development. And, although this suggestion seems to be supported by research, studies have shown that even after the age of eight, adopted children were still able to attain native-like proficiency in the second language acquired (see Finn, 2010). This is in line with critiques of the critical period concept, suggesting the existence of sensitive developmental periods instead and assuming learning capacity (even if limited) in the years that follow (see Bornstein, 2014; Knudsen, 2004). Training programs have also shown substantial plasticity for acquisition of a second language even in adulthood (Wang et al., 2020). 
On the other hand, studies have shown that in some cases, L2 AoA possibly interact with other bilingual profile characteristics, and shows different effect on different EF components.  For instance, Tao et al., (2011) examined the effects of L2AoA on cognitive performance of English monolingual adults and early and late Chinese–English bilinguals. The participants performed the ANT task and were all matched in terms of SES and general intelligence. The early bilinguals outperformed monolinguals only in overall RT, whereas late bilinguals showed an advantage only in inhibitory control. The authors suggested that there might be differential effects in cognitive performance as a function of L2 AoA. They suggested that benefits on inhibitory control shown in late bilinguals, might be due to the fact that they have also reported more balanced proficiency in both languages. Such finding along with findings from previous studies (Carlson & Meltzoff, 2008; Luk & Bialystok, 2008), show that greater efficiency of executive control is more prominent in balanced bilinguals. 
Other studies however have not supported an effect of L2 AoA on cognitive performance or its possible interplay with linguistic similarity.  For instance, Costa et al., (2006), for example, found that highly proficient bilinguals in both languages showed symmetrical switching costs regardless of L2 AoA or similarities between the languages spoken (Spanish-Catalan/ Basque). Similarly, Paap et al., (2014) reported that L2 AoA, in addition to other bilingual experiences (i.e. L2 proficiency, number of languages used) do not seem to modulate the bilingual cognitive advantage in a 4 different non-verbal cognitive tasks. 
To conclude, even though there is evidence to support effects of L2 AoA on linguistic and cognitive development (see Tsimpli, 2014), many questions remain open, such as what should be the cut-off point for defining early vs late bilingualism or how AoA interacts with other bilingual profile determinants, such the frequency of exposure to each language, language dominance (proficiency) or the quality of linguistic input in each language and the context of language development (see de Bruin et al., 2019 for a discussion). 
Thus, to consider all the above, in the present thesis, I included a measure of L2 AoA, which as other bilingual profile factors, will be used to better describe the bilingual groups. 

[bookmark: _Toc90063208]1.7.2. Language proficiency

As mentioned previously, bilinguals tend to perform more poorly in language proficiency or fluency tasks, relative to monolingual counterparts (children, e.g., Bialystok & Feng, 2009; Oller et al., 2007; Oller & Eilers, 2002; or young adults, e.g., Portocarrero et al., 2007). Adult bilinguals have been also shown to report more tip-of-the-tongue effects (Gollan & Silverberg, 2001), and show slower responses Gollan, et al., 2005), or make more errors in picture naming tasks (Roberts et al., 2002). They have also shown reduced scores on letter and category fluency tests (Gollan et al., 2002; Rosselli et al., 2000), and poorer word identification through noise (Rogers et al., 2006).
The reason why bilinguals tend to perform poorer in linguistic tasks is precisely a consequence of what has been suggested to give rise to the bilingual advantage in non-verbal cognitive tasks; that is- the co- activation of the languages. Specifically, co- activation makes it extra effortful to manage not only within, but also between language interference, which consequently challenges bilinguals when performing linguistic tasks (Costa et al., 2005; Van Hell & Dijkstra, 2002; De Groot et al., 2000). 
Specifically, language proficiency has constituted a key aspect of the bilingual profile, and therefore, of the bilingual cognitive advantage research (see Bruin, 2019; Costa et al., 2006; Mishra, 2014). It tends to be dynamic in nature, rather than static, varying from one bilingual to another, as well as possibly, for the same bilingual over time, also depending on bilingualism context. Language proficiency has been directly linked to language control, in that when using the less proficient-L2 language, greater inhibition needs to be applied to the non-target, and more proficient-L1 language, to ensure selection of L2 items; thus switching to the latter tends to be slower (and vice versa; Costa et al., 2006). This means that when bilinguals are unbalanced (less proficient L2, more proficient L1) then asymmetrical switching costs are present. In fact several authors have proposed that the bilingual advantage might precisely emerge in unbalanced proficient bilinguals (i.e. in the cases of emergent bilinguals) assuming that there needs to be more inhibition applied to the more dominant language. This exertion of cognitive abilities might make less balanced bilingual rather than more balanced bilinguals exhibit better performance on cognitive tasks (Hansen et al., 2016). Actually, Costa et al., (2006) proposed that balanced proficient bilinguals, do not show asymmetrical switching which suggest that the latter might not rely on inhibitory mechanisms but might rely on language-specific selection mechanisms (Costa et al., 2006). Thus, different proficiency levels potentially lead to the use of different language control mechanisms.
Yet other authors have even argued that without a sufficient level of proficiency in both languages, and especially in the L2, a bilingual advantage may not emerge (Xie, 2018). Specifically, absence of the latter has been attributed to researchers’ failure of ensuring bilingual group homogeneity in terms of language proficiency (Bruin, 2019). When examining the effect of language proficiency on cognitive performance, high proficient bilinguals (in their L2) have been found to outperform low proficient bilinguals in non-verbal cognitive tasks (Khare et al., 2012; Colzato et al., 2008; Mishra et al., 2012). In some cases, language proficiency has only showed to have an effect on certain EF measures. For example, Xie (2018) examined the effect of L2 proficiency in three groups of Chinese-English bilinguals (young adults) with differed levels of L2 (English) proficiency, who were matched on SES and intelligence. Language proficiency indices included performance on a verbal fluency task in L2, and self-reported proficiency. Bilinguals of higher L2 proficiency outperformed bilinguals of lower L2 proficiency in inhibitory control, but not in cognitive flexibility. On the other hand, Rosselli et al.,(2016; in line with Bialystok et al., 2008; Colzato et al., 2008; Costa et al., 2008) found an effect of language proficiency on young adults’ performance in various EF tasks (measuring inhibition, shifting, updating, and working memory). Specifically, better performance was exhibited by balanced high proficiency bilinguals relative to balanced low proficiency bilinguals in all tasks. Likewise, an EF advantage has been found in highly proficient children (Iluz-Cohen & Armon-Lotem, 2013), though no studies have so far examined this factor in adolescents. 
Though the evidence is not conclusive, lack of a language proficiency effect on bilinguals’ cognitive performance has often been attributed to methodological shortcomings. For example, it has been argued that language proficiency, in essence, is a continuous variable and should be measured as such; instead several studies have applied cutoff points to group low and high proficiency bilinguals (Bialystok et al., 2005; van Hell & Tanner, 2012). Moreover, in several studies, proficiency has been measured by self-reports, namely measures prone to subjectivity. However, self-reports have also been suggested to provide a comprehensive evaluation of proficiency, along with more objective measures of proficiency (Luk & Bialystok, 2013). Moreover, recent studies call for more detailed assessments of bilingual experiences in the future  (see de Bruin et al., 2019), involving for example, measures of frequency in using the L1 vs. the L2, or frequency of code-switching; namely, variables that could be more crucial to the development of EF components relative to proficiency (e.g., Myers-Scotton, 2005). I discuss relevant evidence in the following section. 
	In this thesis, I took into account both objective and subjective measures of language proficiency. The objective measure was the expressive vocabulary subtest of the WAIS scale, whereas the perceived measure included a self-reported item. Both of the measures assessed L1 and L2. 
[bookmark: _Toc90063209]1.7.3. Language switching and use
Language switching has been proposed to play a key role in the bilingual advantage literature (Bruin, 2019). Switching between the two languages, means that bilinguals have to manage within and cross-language interference caused by the co-activation of both languages; the latter has been suggested to enhance control abilities and thus, place bilinguals in advantage when performing non-verbal EF tasks (Bialystok et al., 2005; Bialystok et al., 2006; Colzato et al., 2008; Costa et al., 2008; Martin-Rhee & Bialystok, 2008).  
Prior and Gollan (2011), for example, compared Spanish–English bilinguals, who reported switching between languages frequently in daily life, Mandarin-English bilinguals, who reported switching less frequently, and English monolinguals in a task-switching and language-switching tasks. The results showed smaller task-switching costs (but not mixing costs; replicating Prior & MacWhinney, 2010) for the Spanish-English group relative to both monolinguals and the other bilingual group, even after controlling for  parental SES. When comparing the two bilingual groups in the language-switching task, Spanish–English bilinguals also exhibited smaller costs relative to Mandarin–English bilinguals, even after controlling for fluency in the non-dominant language. The findings suggest that the daily experience with language-switching might have an impact on general switching abilities. It should be noted that the two bilingual groups were speaking different language pairs, thus, allowing for possible modulation of the effects observed by linguistic as well as cultural variables. Actually, the bilingual group that showed the advantage was also the one speaking the more similar languages, in line with what would be expected in the context of the cognitive hypothesis regarding linguistic similarity effects on bilingual cognitive benefits. 
In a more recent study, Verreyt et al., 2016), compared the performance of unbalanced bilinguals, balanced (i.e. with high-proficiency in L2 as well) but less-frequently switching bilinguals, and balanced but more frequently switching bilinguals, in two inhibitory control tasks;  the Flanker and the Simon tasks. All participants from the three groups were speaking the same two languages; namely, Dutch (L1) and French (L2). The authors hypothesized that bilinguals who switch more, will show inhibitory control benefits relative to both the unbalanced bilingual group and the non-switching bilingual group. The findings confirmed their hypothesis, that is language switching experience, rather than L2 proficiency, was the key determinant of bilingual inhibitory control benefits. 
Although, findings pointed to a different direction in a recent study with bilingual children. Kang and Lust (2019), tested fifty four-year old English–Chinese bilingual children, divided into groups of balanced (high- and low-proficient) and unbalanced bilinguals (English and Chinese-dominant). Contrary to previous work, the language switching measure (code-switching task) did not significantly predict EF performance (Stroop task and Semantic Fluency). However, L2 proficiency (based on language proficiency tests) significantly correlated with performance in the Stroop task. The authors concluded that the relationship between daily language switch and cognitive performance in children may be indirect (Kleinman & Gollan, 2016), and possibly influenced by other factors, such as language proficiency (see relevant suggestions in Soveri et al., 2011; Prior & Gollan, 2011; Yim & Bialystok, 2012). It is noted that this is the only study that has explored this issue with children to our knowledge, whereas there seem to be no relevant findings regarding adolescents.
A potential explanation for a lack of an effect of language switching, or a finding for an effect only in some EF components could be related to the Adaptive Control Hypothesis (Green & Abutalebi, 2013). Based on this hypothesis, it is not entirely a matter of how much a bilingual switches between languages, but rather a large part depends on how a bilingual switches between the two languages in daily basis (i.e. single-language vs. dual-language context). For instance, the single-language contexts demands more goal maintenance and ongoing inhibition of the non-target language, thus the potential benefits would be evident in the tasks taping these constructs. On the other hand, dual-language context require more conflict monitoring, interference suppression, selective response inhibition, and task disengagement. 
Thus, so far the overall evidence suggests that daily language switching could be one important factor to consider when examining the bilingual cognitive advantage, as it has shown to affect cognitive performance. In addition to language switching frequency is also important to take into account various contextual differences between bilinguals, to examine the interplay between the linguistic, contextual and cognitive factors. For this reason, in this thesis, I added the Bilingual Switching Questionnaire (BSWQ) which includes three subscales, measuring frequency, contextual and unconscious switching.

[bookmark: _Toc90063210]1.7.4.   Educational support 
Bilingualism may be shaped by different experiences, including those relating to the type of education received i.e. immersed education or bilingual education, but also relating to the support received by the educational context (see discussion in Poarch & van Hell, 2012). In terms of the type of education received, most relevant studies have so far involved children, and to my knowledge only one study has investigated the influence of education (literacy) in adolescents.  For example, Esposito and Baker-Ward (2013) found a positive effect of bilingual immersed education on EF performance (inhibition and task-switching). In their study, children (low SES) attended second and fourth grade and either received bilingual education (Spanish and English) or English-only education. Similar findings were also found in Woumans et al., (2016), as well as Nicolay and Poncelet studies (2013a, 2015) - that is, ta positive effect of immersed education in cognitive performance.
The support from the educational context that bilinguals receive is another important factor that has been limitedly studied in relation to the bilingual cognitive advantage. Yet research shows that this factor positively affects language learning and use outcomes, including here the linguistic and affective factors (Cummins, 2000; Lasagabaster, 2011; Lasagabaster & Sierra, 2009). Bilinguals who receive more educational support from their institutions in general, but also from their teachers in particular, tend to be more motivated, perform better in the linguist tasks, and have better overall achievement in school (Dooly, 2005). In fact, educational context not only affects linguistic performance, but it also affects cognitive performance, and that is even when the perceived support is measured. For instance, the study conducted by Goriot et al., (2016), it was investigated whether bilingual perceptions of their teachers’ appreciation to their home language were of influence on bilingual cognitive advantages, in two groups of bilinguals, Turkish-Dutch and German-Dutch. The results showed that German-Dutch profited more from their bilingualism, as they showed better cognitive performance (working memory) than their Turkish-Dutch peers, and this appeared to be partly related to more appreciation received from their teachers regarding their home language. 
Thus, educational context plays an important role in shaping the overall bilingual experience from linguistic, to affective and ultimately cognitive. For this reason, in this thesis, I have considered such factors and included two relevant measures relating to the perceived educational support and perceived teacher’s appreciation to bilingualism.

[bookmark: _Toc90063211]1.7.5. Language Motivation

As shown, the focus of most studies on bilingualism effects on language or cognition, have mostly focused on contextual factors or linguistic aspects of bilingualism experience, rather than on affective factors related to language learning and use, such as motivation and attitudes. An attitude towards a particular language is defined as the set of beliefs toward either a language itself or its use, whereas motivational constructs refer to the reasons why one learns or uses the language(s) (Huguet, 2006; see also Lennartson, 2008). Both motivation and attitudes have been shown to be important in the process of language learning (Lennartsson, 2008), thus significantly related not only to relevant proficiency (Zhang et al., 2018), but to cognitive development and functioning more generally (Long et al., 2019). With regard to bilingual individuals,  attitudes and motivation have been suggested to affect language dominance as well (Miller, 2017), whereas, as already shown, links between proficiency in each language and cognitive benefits of bilingualism have been demonstrated in several studies  (Costa et al., 2006, Colzato et al., 2008, Khare et al., 2012; Mishra et al., 2012).  
Language anxiety (e.g., to speak or communicate in a language), which is closely related to the constructs of attitudes and motivation, has been shown to correlate with language achievement (Alrabai & Moskovsky, 2016; Pyun et al., 2014; Alrabai; Tallon, 2009). In a study by Alrabai and Moskovsky (2016), motivation, attitudes and anxiety regarding L2, among other factors, had a significant contribution to the prediction of L2 performance, with motivation constituting the strongest predictor. Other studies have shown that parental motivation or teachers appreciation of a language (Zhang, et al., 2018) can play an important role in language acquisition and maintenance (Padilla, 2006; Pearson, 2007), as well as in willingness to communicate in and use that language (Zhang et al., 2018). Given all the above, it is surprisingly that affective attitudes/reactions to language learning and use have not been considered at all in relation to the bilingualism cognitive advantage.  
To conclude, there seems to be a generalized agreement among researchers for the existence of a close relationship between affective factors related to language learning and use, such as motivation and attitudes towards a language, and its acquisition and attainment (Lennartsson, 2008), language proficiency and willingness to communicate in a certain language (Zhang et al., 2018), as well as language dominance in bilinguals (Miller, 2017), Yet, such factors have not yet been considered in studies examining the bilingual cognitive advantage. Therefore, in both of the studies I assess bilingual’s affective reaction (i.e., motivation/attitudes) to L2 learning and use. In both studies, the L2 motivation/attitude will be used as a measure to describe the linguistic similarity groups, however, will also be used as independent factors (to create the groups) for the motivation/attitude analyses.

[bookmark: _Toc90063212]1.8. Overarching Research Aims and Hypotheses 

It is clear that the field of bilingualism research shows very mixed findings. So far, a significant number of studies have compared bilinguals and monolinguals and have reported either positive effects of bilingualism on EFs in children and adults (Barac & Bialystok, 2012; Prior & MacWhinney, 2010; Wiseheart et al., 2016), as well as mixed or even null results (Duñabeitia et al., 2014; Paap, Johnson & Sawi, 2014; Antón et al., 2014; Kousaie & Phillips, 2017; Paap & Greenberg, 2013). The relevant literature thus remains inconclusive and has reached a stagnation phase. It should be noted, for example, that bilingualism constitutes a dynamic phenomenon, determined by the interplay of different factors and conditions. No two bilingual populations are the same in terms of demographic, as well as linguistic, affective, and socio-cultural factors. This complex configuration of bilingual experiences has recently led researchers to suggest that the bilingual cognitive advantage may be constrained to specific bilingual groups (Ross & Melinger, 2017) 
In order to address these issues and go beyond prior work, the present Thesis aims to:
1. Comprehensively investigate the bilingual cognitive advantage in EFs by examining whether linguistic similarity modulates any effect of bilingualism in adults (Study 1) and in adolescents (Study 2). To do so, I will examine three different bilingual populations in the Balkan region, which are under-studied comparing them to monolinguals whilst also rigorously controlling for potential confounding variables and considering broader factors related to the bilingual experience. 
2. To investigate if the affective reactions towards language learning and use, which have not been examined so far, modulate the bilingualism effect on cognition via language development/outcomes. To address this aim, and compare cognitive performance of bilinguals and monolinguals as a function of levels of bilingual motivation, two groups of higher and lower motivation adult (Study 1) and adolescent (Study 2) bilingual groups, were formed based on their scores for L2 learning and use motivation/attitudes.
Thus, the present Thesis addresses three overarching research questions and hypotheses:   
· RQ1-The main research question is whether linguistic similarity between the languages spoken will modulate the bilingualism effect on cognition. Based on the cross-linguistic interference hypothesis, linguistically closer languages are expected to yield greater interference during language selection processes (Bialystok, 2017); this presumably poses greater cognitive demands on the individuals on a daily basis, thus, possibly also offering cognitive benefits (Lehtonen, 2018; Bialystok, 2017; Costa et al., 2006). Thus, it was hypothesized that bilinguals of a more similar language pair- that is Bosnian-Albanian and Greek-Albanian bilinguals, will outperform the bilinguals of less similar language pair Turkish-Albanian and Albanian monolinguals. 
· RQ2- A second research question is whether affective reactions to language learning (motivation and attitudes) will modulate the bilingualism effect on cognition. Based on the Socio-Educational Model by Gardner (2001, 2007), it was hypothesized (RH2) that if there exist any positive effects, they will be more pronounced in the bilingual group with higher motivation/more positive attitudes/less anxiety group. 
· RQ3- Lastly, a third question is whether any effects of linguistic similarity and affective language variables on cognitive performance are also evident in adolescents. Since adolescence is a period where cognitive abilities are still refining, it was hypothesized (RH3) that the bilingual advantage in cognitive performance will also be present in the adolescents’ sample.

Key novel aspects of the Thesis are, i) a multi-factor definition of linguistic similarity, which encompasses genealogical classifications (language families), as well as a typological criteria (Bubenik, 2011); ii) the inclusion of a relatively large sample of adolescents, which is an under-studied population but an “ideal” developmental period to observe the bilingual cognitive advantage in terms of EF development (see Best & Miller, 2010; Βest et al., 2009); iii) The inclusion of a comprehensive assessment of EFs, including a battery of tasks measuring inhibitory control, cognitive flexibility and conflict monitoring, proactive-reactive control management. In particular, the AX-CPT task (Study 1) has been used in very few studies; Lastly, in order to help interpret findings I also analyzed the data using the Bayesian factor. Bayesian factor has been used very little in this field and offers the advantage of computing a likelihood ratio for the probability of observing the data under both the alternative and the null hypothesis rather than traditional p values which only tell you if a given result is significant.  
	Taken together, the findings provided by this research could contribute substantially to identifying the possible mechanism underpinning any bilingual cognitive advantage. It is important to study the effects of bilingualism in cognitive performance, as higher cognitive functioning in both adults and adolescents can lead to better performance in school, workplace, or even in everyday life tasks such as better memory, more developed visuo-spatial skills and even enhanced creativity (Bialystok et al., 2012; Han, 2012; Schroeder & Marian, 2012). Bilingualism has also been suggested to protect against age-related decline as well as to delay the onset of the symptoms of dementia (Alladi et al., 2013). That being said, the cognitive, neural, as well as social advantages observed in individuals who use two languages highlight the importance of conducting research on bilingualism as well as the dimensions and the factors of the bilingual experience that are linked to enhanced cognitive performance. This in turn will help on developing educational or other institutional policies which will favor the manifestation of the cognitive advantage, as a way not to only combat neuropsychological problems, but also as a positive mean to a better performance on the daily cognitive tasks. Furthermore, this thesis will add to the existing literature in bilingualism by providing potential explanations for the previous inconsistencies in in bilingualism research, which will serve as a guide on developing other future studies. 
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The bilingual cognitive advantage as a function of linguistic similarity and Motivation to learn and use L2 in adults

































Abstract

Constant activation of both languages in the bilingual mind has been used to explain the benefits demonstrated by bilinguals in non-verbal cognitive tasks as well. Despite the early positive findings, several recent studies have failed to replicate the suggested advantage. Among the factors that might explain such variation in findings, is linguistic similarity, reflecting how the languages spoken by bilinguals compare at the different language analysis levels; but also the affective reactions to language learning and use, reflecting the attitudes and motivation one has to learn the L2 language. In the present study, I compared performance of Turkish-Albanian bilinguals (speaking less similar), Bosnian-Albanian, and Greek-Albanian bilinguals (speaking more similar languages), as well as a control monolingual (Albanian) group. Based on the cross-linguistic interference hypothesis, I hypothesize that the bilinguals of more similar languages will not differ from one another, and will outperform bilinguals of less similar languages and monolinguals, in tasks of core executive functions. Furthermore, I compare performance of higher motivation/more positive attitudes bilingual and lower motivation/less positive attitudes bilinguals, with monolinguals. Based on the Socio-Educational model, I expect that higher motivation/more positive attitudes will outperform lower motivation/less positive attitudes in language outcomes, and will outperform both lower motivation/less positive attitudes and monolinguals in tasks of core executive functions. The results do not show support of the bilingual advantage, or modulation due to linguistic similarity nor motivation/attitudes towards L2 learning and use in executive function performance. I suggest that other factors related to the bilingual profile of the different groups (e.g. years of formal, bilingualism onset, etc.) might have interacted with linguistic similarity, or motivation/attitude to learn and use L2, in determining bilingual cognitive performance. Findings are discussed in relation to the limited literature on bilingual benefits as a function of linguistic distance, and affective reaction to language learning, and future research suggestions are made. 
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In the last decades a great number of studies have investigated the effects of bilingualism on cognition, however the evidence is still mixed; pointing to either positive (e.g., Adesope et al., 2010; de Bruin et al., 2015; Grant et al., 2014; Grundy & Timmer, 2017; Hilchey & Klein, 2011), or recently, increasingly null effects (e.g., Donnelly, 2016;; Hilchey et al., 2015; Lehtonen et al., 2018; Paap et al., 2015;  Paap, 2019; Samuel et al., 2018). Some of the explanations offered to account for the inconsistencies across studies are methodological shortcomings (e.g., poor control of potential confounding factors such as intelligence or SES; de Bruin et al., 2015; Von Bastian et al., 2016; Morton & Harper, 2007), or differences between populations tested in bilingual profile features (linguistic, affective, contextual) in the demonstration of any effect (see de Bruin et al., 2019). Fewer studies have also discussed effects stemming from the languages spoken per se, as a function of their similarities on linguistic analyses levels (linguistic similarity), as well as purely linguistic effects (e.g., proficiency, frequency of use, frequency of switching; Coderre & van Heuven, 2014; Costa, et al., 2006). Going beyond prior work, the present study, aims at investigating the combined effects of such factors on adults’ cognitive performance. In doing so, different groups of bilinguals, speaking languages that are more or less similar to each other, are compared with monolinguals from the same geographical region (the Balkan area), in tasks tapping on core executive functions (EFs). 
The existing literature on the effects of linguistic similarity on bilingual cognitive performance remains scarce. There have been studies that have emphasized the importance of this variable (Van Heuven et al., 2011), as defined based on genealogical classifications (language families) and analysis of phonological, lexical, and grammatical (morphological and syntactic) features of the languages (Coderre & van Heuven, 2014). Such genealogical and concomitant structural similarities can influence how languages interact with one another during language selection processes (Bialystok, 2017). For instance, a suggestion have been put forward by Oschwald et al., (2018), claiming that languages that are more similar to one another might facilitate (by language co-adaptation) one another during language processing. This in turn might lead to better performance on linguistic task, due to co-activation, however, to worse performance in EF task, as the EF demands imposed during language selection would be reduced. However, if we assume that the bilingual advantage steams from life-time training via continuous management of two languages on daily basis, then presumably, speaking more similar languages, might rather lead to greater interference and thus, sets significant cognitive control demands that can in the long-run be translated to cognitive benefits (Lehtonen, 2018; Bialystok, 2017; Costa et al., 2006).
		

[bookmark: _Toc30594881][bookmark: _Toc59304379][bookmark: _Toc90063215]2.2. Evidence on linguistic similarity effects 
If the cognitive benefits stem from the daily management of the two languages than they should be predominantly observed in bilinguals who speak similar languages (Lehtonen, 2018; Bialystok, 2017; Costa et al., 2006), as they experience greater cross-linguistic interference (Bialystok, 2017). One of the specific mechanisms proposed to manage co-activation of languages, is inhibition. The Inhibitory Control (IC) model (Green, 1998) of language selection is based on the work by Shallice, Burgess, and Robertson (1996), who claimed that since both languages are activated simultaneously, selection of the intended one is achieved by suppression of the lexical representations of the non-target language. We also know that the strength of cognitive inhibition is modulated by the overlap between the target and the distractor stimuli, the greater the overlap and co-activation, the stronger the inhibition (Houghton & Tipper, 1996). The existing limited evidence with regard to linguistic similarity studies of the cross-linguistic interference hypothesis is not conclusive. As it was discussed in Chapter 1, four studies have been conducted to this date. 
Oschwald et al., (2018) examined the effect of linguistic similarity (based on genealogical classification) in cognitive performance of bidialectals (e.g., German-Swiss), bilinguals of the same language families (e.g., German-English), different language families (i.e. German-Turkish), and German monolinguals as a control. Employing a range tasks of EFs the authors did not find significant differences among linguistic similarity groups and monolinguals, with the exception of working memory, where bidialectals out performed monolinguals. Similarily, Barac and Bialystok (2012) tested English monolinguals, Chinese English, French-English, and Spanish-English bilinguals and found that the degree of similarity (based on language families and grammar) between the two languages of the bilinguals, or culture did not modulate the advantage observed in cognitive flexibility. No effect of linguistic similarity was also found in Linck et al., (2008) which compared performance of Japanese-English (different script) and Spanish-English (shared the same script) in the Simon Task, measuring inhibitory control. On the other hand, Coderre and van Heuven (2014) found an effect of linguistic similarity, however not in the expected direction, where bilinguals of more distant languages (based on script similarity; Arabic-English) performed better in inhibitory control (Stroop task) as compared to bilinguals of relatively similar languages (German-English and Polish-English) and monolinguals. Although, it should be noted that the bilingual advantage was found on inhibitory control using a Stroop task may be difficult to interpret, since researchers used a word Stroop task which confounds the effect of language. 
The better performance of the bilinguals of more distant languages in Coderre and van Heuven’s (2014) study could however explained in terms of the neuroplasticity hypothesis, which proposes that learning and speaking distant language pairs may induce greater brain-related adaptation, regarding structure and function. Greater plasticity, thus, is expected to translate to greater cognitive benefits (Kochunov et al., 2003; Li et al., 2014; Buchweitz & Prat, 2013).  In support of this hypothesis, Tolentino and Tokowicz (2011) concluded in their review that using languages that are typologically different from each other (e.g., English and Chinese), are associated with greater changes in brain function, as well as distinct brain regions used when processing the language, relative to typologically similar languages (e.g., English and German). In addition, greater neural plasticity has been associated with greater cognitive reserve (Vance et al., 2010), which in turn has been associated with greater compensation for age-related cognitive decline or pathology (Sumowski et al., 2014; Shin, et al., 2020). However, this hypothesis does not make specific predictions regarding cognitive performance, and particularly cognitive processes, in healthy young individuals
There are several reasons why these few studies yield different results. As it was extensively discussed in Chapter 1, defining linguistic similarity poses a challenge to researchers, as languages can be different at some linguistic levels (i.e. phonology, grammar), yet similar at others (i.e. syntax). As there is no an agreed operational definition linguistic similarity, most of the previously mentioned studies, employed different criteria for defining it (including genealogical classifications, script similarity, and orthography). This in turn might account for differences in findings. Moreover, studies have often lacked within group homogeneity, including mixed groups with languages belonging to the same family. Though language families might, in principle, trace the origin and evolutionary history of each language (Chiswick & Miller, 2005), as I have discussed thoroughly in Chapter 1, this strategy may not be optimal, since language from the same family may still differ substantially (e.g., the Hungarian and Finish languages). So, although similarity of the languages has been studied somehow in relation to the bilingual cognitive advantage, findings remain inconclusive; whereas a general conclusion is further limited by the different approaches adopted to define linguistic similarity. 
Another reason could be attributed to the failure to take into account possible confounds, that may impact EF performance. Specifically, the studies by Coderre and van Heuven (2014) and Linck et al. (2008) did not match groups on SES, neither on intelligence, namely on variables that have been shown to correlate with cognitive and language development and thus, performance (e.g., Vivas et al., 2017; Ladas, 2013 de Bruin et al., 2015; Bak, 2016). On the other hand, it is also important to consider differences on bilingual characteristics profile (linguistic, affective, contextual), which presumably can act as potential modulators in demonstrating the bilingualism effect (see de Bruin et al., 2019). Such variables include the L2 AoA (L2 acquisition; e.g., Luk et al., 2011), language proficiency (e.g., Bialystok, et al., 2006; Yow & Li, 2015), language switching use patterns (e.g., Prior & Gollan, 2011; Soveri et al., 2011; Verreyt et al., 2016), bilingual formal education (Esposito & Baker-Ward, 2013).
 To address the gaps above, in the present study I included a multi-factor definition of linguistic similarity, controlled for a wide range of potential confounding variables, and further described the linguistic similarity bilingual groups measuring a wide range of bilingual profile variables (age of L2 acquisition, perceived L2 frequency of use, perceived L2 proficiency, years of living in L2 country, L1 and L2 Vocabulary, L2 motivation/attitudes, percentage of bilingual (years of) education, and language switching).
 Furthermore, the study investigated the effect of a bilingual profile characteristic, which has not been investigated thus far, but that relates closely with language development and use; namely, affective attitudes towards L2 learning and use.  
.  
[bookmark: _Toc90063216]2.3. Language Motivation/Attitudes towards L2 learning and use

Far less explored have been the affective factors relating to language learning and use, such as the motivation and attitudes towards the second language. To my knowledge there has been no study to date exploring such effects on the bilingual EF performance. Studies, though, have generally shown that motivation and attitudes are important in the process of language learning (Lennartsson, 2008). Specifically, they also significantly relate with language proficiency (Zhang, et al., 2018). Moreover, based on the Socio-Educational Model developed by Gardner (2001, 2007), affective factors (i.e. motivation and attitudes towards language L2 learning and use, as well as the amount of integration into the L2 society) positively influence L2 language learning and achievement. Thus, according to Gardner (2001, 2007), higher motivation and more positive attitudes towards L2 learning and use, would potentially lead to higher L2 achievement. 
Other than motivation and attitudes, anxiety towards L2 use has also been shown to negatively influence L2 language achievement (e.g., Pyun, Kim, Cho, & Lee, 2014; Atasheneh & Izadi, 2012; Alrabai, 2014a; Anyadubalu, 2010; Tallon, 2009). In a study by Alrabai and Moskovsky (2016), motivation, attitudes and anxiety regarding L2, among other factors, were independent predictors of L2 achievement (measured via language tests) with motivation constituting the strongest predictor. Lastly, motivation coming from parents as well as from teachers in school (Zhang, et al., 2018) can play an important role in language acquisition and maintenance (Padilla, 2006; Pearson, 2007), as well as in willingness to communicate in and use that language (Zhang et al., 2018). Thus, motivation and attitudes towards L2 learning and use may modulate the influence of bilingualism on cognitive performance indirectly via the link with several language outcomes (e.g., language proficiency, language dominance as well as language use) that shape the bilingual profile. To test this hypothesis, in the present study, two groups of bilinguals were further formed based on a measure of language motivation and attitudes towards L2 learning, and compared with the monolingual group on EF performance. 
	
[bookmark: _Toc30594883][bookmark: _Toc59304381][bookmark: _Toc90063217]2.4. Present Study 
[bookmark: OLE_LINK5]The present study aimed at investigating bilingual adults’ cognitive performance as a function of linguistic similarity, by comparing three bilingual groups, speaking less similar (Turkish-Albanian) and more similar to each other languages (Greek-Albanian and Bosnian-Albanian), to a control group of Albanian monolinguals. Linguistic similarity was defined in a comprehensive way, based on both genealogical classifications of the languages (language families), as well as on linguistic typology- As the outcomes of these analyses seem to suggest (see Section 1.5. and Table 1), Turkish-Albanian bilinguals speak less similar languages relative to the Albanian-Greek and the Bosnian-Albanian bilinguals. To the author’s knowledge, there has not been any study to date adopting such a thorough comparison of bilingual language pair’s, while including bilinguals that live in the same geographical region (the Balkan area), hence possibly relatively minimizing the potential confounding effect  of  culture (relative to i.e. Chinese-English, Arabic-English samples used so far).  	 
Lastly, the present study also investigated the effect of affective reaction to language, that is motivation and attitude towards L2 learning and use, in modulating the bilingualism influence on cognition.
	Three different tasks were employed to assess EF performance which tap on inhibitory control (Simon Task), cognitive flexibility and conflict monitoring (colour-shape Task-Switching), and proactive-reactive control strategies (AX-CPT task, Verbruggen et al., 2014). The Simon task was chosen as a widely used task, and a widely supported index of inhibitory control (e.g., Van der Lubbe, & Verleger, 2002) especially in the bilingual studies. This task was chosen since it resembled the daily cognitive demands imposed by bilingualism (i.e. co-activation of both languages and the need to inhibit the non-target language and select the target language). Task-Switching paradigm developed by Prior and MacWhinney (2010), was chosen since it allows for the assessment of both switching and mixing costs. And lastly, the AX-CPT task, was used as it allowed the assessment of the dual mechanism of cognitive control, measuring the ability to coordinate reactive and proactive control (Bonfieni et al., 2020; Beatty-Martínez et al., 2019; Gullifer et al., 2018; Zhang et al., 2015). 
As it was briefly mentioned above, to control for the effects of the cultural background (e.g., differences in educational practices or parenting styles that have been related to EF development; Parmar, et al., 2004; Carlson & Meltzoff, 2008), which may confound with those of linguistic similarity between the languages, I manipulated linguistic similarity keeping relatively constant the cultural background of the different language groups. For this reason, all the languages spoken by the bilinguals are associated to the same geographical region (the Balkan area), which possibly minimizes the potential confounding effect of culture, at least relative to i.e. Chinese-English, Arabic-English samples used so far. Two of the samples were non-immigrants bilinguals (Bosnian-Albanian and Turkish-Albanian), which eliminates also some of the potential confounding effects of immigration on cognitive performance (Valian, 2015; Meyer, et al., 2020). Furthermore, a strong aspect of the study is that the population, more specifically the Balkan regions has been very much understudied, yet the factual situation stresses the need to examine this area given the high linguistic variation.
Based  on the cross-linguistic hypothesis, which states that languages that are more similar impose more demands in language management due to increased cross-linguistic interference, I hypothesized that the two groups of bilinguals who speak more similar languages (Bosnian-Albanian and Albanian-Greek) would perform better than monolinguals and the group of bilinguals who speak more distant languages (Turkish-Albanian bilinguals), in inhibitory control, cognitive flexibility and conflict monitoring, and have a more balanced proactive/reactive control strategy. To be able to conclude more strongly any differences on cognitive performance as a function of linguistic similarity, could not be due to specific bilingual profile characteristics associated with the particular bilingual population, Bosnian-Albanian and Albanian-Greek bilinguals were employed as a control group against one-another, given that they share the same linguistic distance. 
Lastly, based on the Socio-Educational Model (Gardner, 2001; 2007), which states that L2 affective factors i.e. motivation and attitudes positively influence L2 learning and achievement, as well as on the studies positively relating motivation/attitude towards L2 learning and use, to higher levels of language proficiency (Zhang et al., 2018), I expect a positive influence of motivation/attitude to language learning and use in cognitive performance, through the above mentioned links of several language outcomes. Thus, I hypothesized that higher motivation/more positive attitudes towards L2 learning and use group will outperform both the low motivation/less positive attitudes towards L2 learning and use group, and monolinguals in inhibitory control, cognitive flexibility and conflict monitoring, and have a more balanced proactive/reactive control strategy.


[bookmark: _Toc90063218]2.5. Methods

[bookmark: _Toc30594884][bookmark: _Toc59304383][bookmark: _Toc90063219]2.5.1. Participants 

Three-hundred and six participants were recruited for the study; 50 Turkish-Albanian, 50 Albanian-Greek, and 50 Bosnian-Albanian bilinguals, 51 Albanian-Serbian bilinguals, 54 Albanian monolinguals and 51 Serbian monolinguals. This sample size is larger than the one in previous studies in the topic (with sample sizes typically ranging from 70 to 110 participants; e.g., Barac  & Bialystok, 2012; Coderre & van Heuven, 2014; Oschwald et al, 2018). The participants were young and middle-aged adults (18-45 years old; M = 24.38, SD = 5.32) that either lived in Kosovo (Bosnian-Albanian and Turkish –Albanian bilinguals as well as Albanian monolinguals) Greece (Albanian-Greek bilinguals) or Serbia (Albanian-Serbian bilinguals and Serbain monolinguals). Three of the bilingual populations (Bosnian-Albanian, Turkish-Albanian and Albanian-Serbian) were non-immigrant members of ethnic communities (1.1 to 6% of the total population; Central Intelligence Agency, 2016) living in the respective host country due to historical events. Albanian-Greek bilinguals on the other hand, were the only bilingual group that belonged to an immigrant population.
The Turkish-Albanian bilinguals (N = 50) lived either in Prizren or Prishtina (two cities where this population is more concentrated). Bosnian-Albanian bilinguals (N = 50) lived in Peja or Prishtina, namely the two areas in Kosovo where the majority of each population is gathered. For both Bosnian-Albanian and Turkish-Albanians the participants were recruited in a snowball manner, firstly through contacting University premises in Prizren, Prishtina, and Peja, and specifically the Turkish department of studies in the first two cities, and the Bosnian department of studies in the last two cities. It should be noted that the aforementioned bilingual groups in Kosovo, could have opted to attend monolingual (state school) or bilingual education programmes, or switch between the two, depending on availability of elementary, high-school, up to higher-education programmes, in either Albanian or Turkish/ Bosnian.
The Albanian-Greek bilinguals (N = 50) lived in Thessaloniki, Greece and were mostly approached in the community organization “JETA”, as well as in other cultural centers, and via snowball sampling.  The Albanian-Greek bilinguals were first generation immigrants where most of them have finished their education in Albania before immigrating to Greece. 
Albanian-Serbian bilinguals (N = 51) were recruited in different parts of Serbia, where the Albanian population is mostly concentrated, specifically, Bujanovc and Medvegje (South of Serbia). These bilinguals could choose between monolingual education provided by the state school, or bilingual education or even switch between the two, depending on the availability. These options range from elementary school up to higher education programs.  This sample was not included in the linguistic similarity analyses, since Serbian and Bosnian are considered to be the same language, so I included only the Bosnian-Albanian who lived in the same country with the monolingual group. 
The Albanian monolinguals (N = 54) lived in Peje, Kosovo whereas the Serbian monolinguals (N = 51) lived in Serbia, and were recruited via acquaintances and snow ball manner. They all reported to have never actively used any other language in their daily life. The Serbian monolingual sample was not included in the linguistic similarity analyses since one language Albanian was kept constant across all groups. 
The study obtained ethical approval by the Ethics Committee of the University of Sheffield. Informed written consent was obtained from all the participants. This study was part of a larger project on bilingualism (see declaration form) which was conducted in collaboration with another PhD student (Dr. Aleksandra Laketa). My contribution to the project was; i) Conceptualization and design of the project, with special emphasis on the variables of interest in the present study; ii) development of measurements and overall methodology; iii) data collection of the following samples (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek and Albanian monolinguals); iv) data processing and conduction of all the analyses reported in the present Thesis. 


Confounding and descriptive variables 


There was a great effort to match the four groups as closely as possible on age, SES, and non-verbal intelligence. The results show that the four language groups did not differ significantly on Age [F (5,300) = .44, p = .81, η2 = .01] and SES [F (5, 300) = 3.25, p = .058, η2 = .03], however, they did differ in terms of general intelligence [F (5,300) = 11.79, p < .001, η2 = .05]. Bonferroni post-hoc comparisons showed that Bosnian-Albanian bilinguals (M = 50.02, SD = 2.09) scored significantly higher in the intelligence measure, as compared to Albanian-Greek bilinguals (M = 48.06, SD = 3.27, p = .001). Albanian-Serbian bilinguals (M = 51.98, SD = 4.05) and Serbian monolinguals (M = 51.88, SD = 4.52) did not differ from one another, however they were both different Turkish-Albanian (M = 49.12, SD = 3.77, p < .001) and Albanian-Greek bilinguals (p < .001). See Table 2, for the descriptive statistics and group differences regarding the confounding variables. 
In order to describe in detail, the four bilingual populations, they were further compared on a wide range of linguistic variables including such as L2 AoA (age of L2 acquisition), perceived L2 frequency of use, perceived L2 proficiency, years of living in L2 country, L1 and L2 Vocabulary, L2 motivation/attitudes, percentage of bilingual (years of) education, and language switching. For L2 AoA, there was a significant difference between the bilinguals groups [F (3, 197) = 17.53, p < .001, η2 = .21]. Bonferroni post-hoc analyses revealed that Albanian-Serbian bilinguals (M = 6.98, SD = 2.50) and Albanian-Greek bilinguals (M = 6.26, SD = 4.25) reported having a significantly later L2 onset than Bosnian-Albanian (M = 4, SD = 1.77, both p’s < .001) and Turkish-Albanians (M = 3.70, SD = 1.75, both p’s < .001). No other significant differences were found. In terms of perceived frequency of L2 use, the results show that there was a significant difference among groups [F (3, 197) = 16.34, p < .001, η2 = .19]. Bonferroni post-hoc analyses revealed that the only significant difference found was between Albanian-Serbian reported the lowest perceived frequency of L2 use (M = 3.88, SD = .73) as compared to all groups, Bosnian-Albanian bilinguals – who reported the highest use of L2 (M = 4.78, SD = .58, p < .001), Turkish-Albanian (M = 4.30, SD = .73, p =.014) and Albanian-Greek bilinguals (M = 4.56, SD = .64, p < .001). No other significant differences were found. For perceived L2 proficiency, there was a significant difference between groups [F (3, 197) = 16.23, p < .001, η2 = .19]. Bonferroni post-hoc analyses revealed that Bosnian-Albanian bilinguals (M = 4.91, SD = .22) had significantly higher perceived L2 proficiency as compared to Albanian-Greek bilinguals (M = 4.66, SD = .63, p = .043) and Albanian-Serbian (M = 4.19, SD = .57, p < .001). Albanian-Serbian bilinguals had also significantly less perceived L2 proficciency compared to both Albanian-Greek (M = 4.66, SD = .63, p < .001) and Turkish-Albanian (M = 4.68, SD = .58, p < .001). In terms of years of living in L2 country, there was also a significant difference among groups [F (3, 197) = 8.89, p < .001, η2 = .11],specifically, Bonferroni post-hoc comparisons revealed that Albanian-Greek bilinguals (M = 18.20, SD = .85) reported significantly less years of living in the L2 as compared to Bosnian-Albanian (M = 23.52, SD = .85, p < .001), Albanian-Serbian (M = 22.78, SD = .84, p < .001) and Turkish-Albanian bilinguals (M = 23.48, SD = .85, p < .001). No other significant difference between groups emerged. For the L1 Vocabulary, there was a significant difference among groups [F (5, 300) = 9.46, p < .001, η2 = .13]. Bonferroni post-hoc analyses revealed that Turkish-Albanian bilinguals (M = 59.40, SD = 3.98) recorded higher score in vocabulary proficiency as compared to Albanian monolinguals (M = 56.09, SD = 2.42, p = .001), Bosnian-Albanian (M = 56.20, SD = 4.06, p = .003), Albanian-Serbian (M = 56.49, SD = 5.62, p = .008) and Albanian-Greek bilinguals (M = 54.18, SD = 4.58, p < .001) - who recorded the lowest proficiency score. Serbian monolinguals, however, had higher score on L1 proficiency as compared to Turkish-Albanians and all other groups Bosnian-Albanian, Albanian-Greek, Albanian monolinguals and Serbian-Albanian bilinguals (all p’s < .001)
For the motivation/attitudes towards L2 learning and use, there was a significant difference among groups [F (3, 197) =14.72, p = .004, η2 = .11]. Bonferroni post-hoc analyses revealed that Bosnian-Albanian bilinguals (M = 261.68, SD = 29.21) were significantly more motivated and had more positive attitudes towards L2 learning and use as compared to Turkish-Albanians (M = 240.12, SD = 28.72, p = .001) and Albanian-Greek bilinguals (M = 234.18, SD = 31.13, p < .001) and Albanian-Serbian bilinguals (M = 237.13, SD = 29.37, p < .001). There was no other significant difference among groups.
For language switching, there was also a significant difference among groups [F (3, 197) = 3.18, p = .025, Bonferroni post-hoc analyses revealed that Albanian-Greek bilinguals (M = 33.18, SD = 6.29) had significantly higher perceived frequency of language switching as compared to Turkish-Albanian (M = 30.44, SD = 5.77, p = .041), Bosnian-Albanian (M = 30.94, SD = 5.92, p = .049) and Albanian-Serbian bilinguals (M = 29.62, SD = 6.16, p = .021). In terms of percentage of bilingual (years of) education (absolute difference in years of official education in the two languages spoken), chi-square analyses showed a significant relation between years of bilingual education and linguistic similarity X2 (4, N = 250) = 127.341, p < .001, the results show that Bosnian-Albanian bilinguals (42.5%) had the highest percentage of bilingual education as compared to Turkish-Albanian (30.1%), Albanian-Serbian (29.3%) and Albanian-Greek bilinguals (27.4%).There was no significant difference among groups in L2 Vocabulary [F (3, 197) = 1.96, p = .120], see Table 2 for a summary on demographics and language related measures].
To conclude, it seems that Bosnian-Albanian bilinguals have overall a more balanced bilingual profile (e.g., higher perceived frequency of L2 use, higher motivation and more positive attitudes towards L2 learning and use, and recorded a higher percentage of bilingual (years of) education as compared to both Albanian-Greek and Turkish-Albanian). On the other hand, Albanian-Greek bilinguals had the less balanced bilingual profile, relative to the other two groups (the latest age of L2 onset, and the lowest years of living in a L2 country as compared to all bilingual groups. Albanian-Greek bilinguals also had the lowest and recorded the lowest percentage of bilingual (years of) education). However, they reported the highest language switching experience as compared to both Bosnian-Albanian and Turkish-Albanian.
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Table 2. Descriptive statistics and group differences regarding the confounding variables and bilingual characteristics per language group.


	
	Albanian Monolinguals
	Serbian
Monolinguals
	Turkish-Albanian
Bilinguals
	Albanian-Serbian
Bilinguals
	Albanian-Greek
Bilinguals
	Bosnian-Albanian
Bilinguals
	

	
	N = 54
	N= 51
	N = 50
	N= 51
	N = 50
	N = 50
	

	
	M (SD)
	Range                         
	         M(SD)           Range
	M (SD)
	Range
	              M (SD)         Range 
	     M (SD
	Range
	M (SD)
	Range
	F
	p

	
Age
	
25.31
(5.48)
	18-42
	
             24.03	18-50
             (7.11)
	24.46
(6.67)
	18-45
		23.84	
                      (7.27)          18-46

	23.86
(6.20)
	18-42
	24.80
(5.32)
	18-40
	.44
	.818

	
Intelligence
	48.81
(1.89)
	43-53
	
            51.88 c a          41-60
             (4.52)
	49.12d
(3.77)
	41-58
	
	51.98 c a	
                     (4.05)           43-59

	48.06 b
(3.27)
	42-57
	50.02 a
(2.09)
	46-57
	11.79
	.000

	SES
	8.07
(2.40)
	3-13
	
            7.56.              4-13
           (1.67)
	7.88
(2.60)
	3-14
	
6.98
	                   (2.40)            3-14
	7.32
(2.04)
	3-12
	8.68
(2.86)
	3-14
	3.25
	.058

	L2 AoA
	--
	--
		
             --                     --
	                         
	3.70 b
(1.75)
	1-7
	   6.98 a
                     (2.50)            1-9
	6.26 a
(4.25)
	1-19
	4.00  b
(1.77)
	1-8
	17.53
	.000

	Perceived Frequency of L2 use
	--
	--
	

             --                     --
	4.30 b
(.73)
	3-5
	
3.88 a
	                    (.73)               3-5

	4.56c
(.64)
	2-5
	4.78 c
(.58)
	2-5
	16.34
	.000

	Perceived L2 proficiency
	--
	--
	
            --                      --	 
	4.68 b
(.28)
	3-5
	               4.19 a
	(.57)	2.7-5
	4.66 b
(.63)
	2-5
	4.91 c
(.22)
	4-5
	16.23
	.000

	Years of living in L2 country
	
--
	
--
	

            --	                      --
	23.48 b
(6.44)
	16-45
	
22.78 b
	(.84)	16-43

	18.20 a
(5.34)
	6-32
	23.52 b
(6.19)
	5-40
	8.89
	.000

	L1 Vocabulary
	56.09 b
(2.42)
	49-60
	
         62.84a.                   56-66
              (2.41)
	59.40 c
(3.98)
	45-66
	
56.49 b
	(5.62)	43-66

	54.18 b
(4.85)
	42-64
	56.20 b
(4.06)
	46-65
	9.46
	.000

	L2 Vocabulary
	--
	--
	
            --                     --
	 54.24
(7.16)
	26-65
	52.64
	(8.69)	32-66
	55.22
(4.65)
	46-66
	55.60
(5.31)
	38-63
	1.96
	.120

	L2 Motivation/attitudes
	--
	--
	
            --                      --
	
240.12 b
(28.72)
	178-307
	
237.13b 
	(29.37)	126-286
	
234.18 b
(31.13)
	157-302
	
261.68 a
(29.21)
	191-308
	14.72
	.004

	Language Switching
	--
	--
	
            --                      --
	
30.44 b
(5.77)
	19-43
	
29.62b
                     	(6.16)          17-48
	33.18 a
(6.29)
	18-45
	30.94 b
(5.92)
	17-45
	3.18
	.025

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	χ2
	p

	Percentage of bilingual (years of) education
	--
	--
	
               --	                    -- 
	30.1%
	
	
29.3 %
	27.4 %
	
	42.5%
	
	127.34
	.000


Note. Only means denoted by different letters are significantly different from each other (p < .05)
Vocabulary= Wechsler Adult Intelligence Scale (III) - Vocabulary subtest; raw scores (max 60).
BSWQ = Bilingual Switching Questionnaire; total score (max 60)





Motivation/attitude groups.
Groups were compared on a wide range of linguistic, affective and educational variables relating for both languages (see Table 3 below) and as expected higher motivation/more positive attitudes bilingual group showed significantly earlier L2 AoA, higher perceived L2 proficiency and Perceived Frequency of L2 use, as well significantly higher percentage of receiving bilingual education relative to lower motivation/less positive attitudes bilingual group. There were no significant differences found in terms of L2 Proficiency (Vocabulary), Language Switching, nor Years of living in L2 country. When compared in the main confounding variables, the results show that the participants were matched in terms of age, non-verbal intelligence and SES. 




























Table 3. 
Descriptive statistics and group differences regarding the confounding variables for L2 motivation/attitude group
	
	
 Monolinguals
	Higher motivation/more positive attitudes bilinguals
	Lower motivation/less positive attitudes bilinguals
	

	
	N = 105
	N = 99
	N = 102
	

	
	M (SD)
	  Range
	M (SD)
	  Range
	M (SD)
	  Range
	F
	     p

	
Age
	24.69
(6.33)
	18-42
	23.85
(5.82)
	18-42
	24.60
(6.88)
	18-46
	.525
	.592

	
	
	
	
	
	
	
	
	

	
Intelligence
	48.81
(3.34)
	43-53
	49.87
(3.58)
	42-47
	49.73
(3.75)
	41-58
	.666
	.515

	
	
	
	
	
	
	
	
	

	SES
	7.82
(2.08)
	3-13
	7.98
(2.68)
	3-14
	7.44
(2.41)
	3-13
	1.39
	     .250

	L2 AoA
	--
	--
	4.73
(2.88)
	1-19
	5.73
(3.21)
	1-19
	5.36
	  .022

	Perceived Frequency of L2 use
	--
	--
	4.54
(.73)
	2-5
	4.21
(.73)
	3-5
	10.08
	.002

	Perceived L2 proficiency
	--
	--
	4.75
(.46)
	3-5
	4.47
(.66)
	2-5
	11.67
	.001

	Years of living in L2 country
	--
	--
	22.12
(6.45)
	5-42
	21.88
(6.37)
	6-45
	.070
	.792

	L2 Vocabulary
	--
	--
	54.72
(6.94)
	26-66
	54.10
(6.49)
	35-66
	.427
	.514

	L2 Motivation/attitudes
	--
	--
	267.56
(18.47)
	239-308
	211.43
(24.07)
	157-238
	342.42
	.000

	Language Switching
	--
	--
	31.42 
(5.74)
	17-45
	30.66 
 (6.51)
	17-45
	.764
	.383

	
	
	
	
	
	
	
	χ2
	p

	Years of Bilingual Education
	--
	--
	55.8 %
	
	44.2 %
	
	91.20
	.000



Note. Only means denoted by different letters are significantly different from each other (p < .05)












[bookmark: _Toc30594885][bookmark: _Toc59304384]	2.5.2. Design 

[bookmark: OLE_LINK1]The present study employed a quasi-experimental design comparing four different groups in the first set of analyses, and three different groups in the second set of analyses. The independent (grouping) variable in the first set of analyses was linguistic similarity, defined in terms of genealogical and typological criteria. Three bilingual groups were involved, and specifically, Albanian-Greek and Bosnian-Albanian bilinguals, using more similar languages, and Turkish-Albanian bilinguals, using less similar languages. Albanian monolinguals where used as a control group. In a second set of analyses, I included two more language groups- specifically, the Albanian-Serbian bilinguals and Serbian monolinguals. Groups were formed based on Motivation and Attitudes toward L2 learning and use; a more motivated bilingual group which also had more positive attitudes towards L2 learning and use (N= 99) and a less motivated bilingual group which also had less positive attitudes towards L2 learning and use (N= 102). These two bilingual groups (Higher motivation/more positive attitudes and Lower motivation/less positive attitudes) were compared to monolingual participants (N=104). In both sets of analyses, the dependent variables were accuracy and reaction times, as well as effects (differences between conditions in RTs), measured by the performance in EF tasks (inhibitory control, cognitive flexibility and conflict monitoring, and cognitive control strategies i.e. proactive and reactive control abilities). Bayesian factor estimation was conducted (Wagenmakers, 2007), to assess the strength of evidence under the null hypothesis as compared to the alternative hypothesis. Further ANCOVAs with general intelligence as co-variate was conducted if intelligence remained a significant predictor in Multiple Regression analyses (see Table 15 in the Appendix A) with the given dependent variable (Field, 2013; Wickens, & Keppel, 2004).

[bookmark: _Toc30594886][bookmark: _Toc59304385][bookmark: _Toc90063220]2.5.3. Materials and Procedure 
Prior to the main cognitive tasks, participants were given demographic, language proficiency (vocabulary), language background and non-verbal intelligence (Raven’s) measures. Then, they were given the self-report questionnaires. After, they conducted three cognitive tasks: the AX-CPT to measure cognitive control strategies (proactive and reactive control abilities), the Simon task to measure inhibitory control and Task Switching to measure cognitive flexibility and conflict monitoring. The data was collected in a quiet area, at university premises or national libraries. The order in which the tasks were given was counterbalanced across participants. 

[bookmark: _Toc59304386][bookmark: _Toc90063221]2.5.4. Demographics and Control Variables
General intelligence. The Raven’s Standard Progressive Matrices Test (Raven, 1958) is a measure of non-verbal intelligence (non-verbal reasoning), that is considered to be culturally independent (Raven, 2000; see also Vivas et al., 2017, 2020 for use of the task with Albanian-Greek bilinguals). The test consists of a total of 60 abstract patterns divided into five sets, in which the items were listed in order of difficulty. The participants are instructed to match or find the missing element that completes each pattern among 6, or in some cases 8 (depending on the section) other figures presented below the main figure. Higher scores indicate higher levels of non-verbal reasoning (non-verbal intelligence). 
Socio Economic Status (SES) was measured with a questionnaire used in previous studies on bilingualism (Ladas et al., 2015; Costa et al., 2008; Vivas et al., 2017, 2020). SES was measured via educational level and type and position in occupation. Specifically, participants were asked to report their highest level of education completed; from: 0 = did not finish elementary school to 7 = university of higher-level/postgraduate. Participants were also asked to report occupation type (from 0 = worker/unskilled to 6 = specialized professional and / big business owner with staff, or executive member of the public or private sector). An overall SES score was calculated for each participant. Based on previous work by Vivas et al. (2017, 2020), ratings ranging between 0 and 8 correspond to a low SES level, ratings between 9 and 12 to a middle SES level, whereas ratings of 13 and higher indicate a high SES level.  
Language Background Questionnaire. The questionnaire was developed by Ladas (2013; also used in Ladas et al., 2015, and Vivas et al., 2017, 2020) and was used to measure different aspects of bilingual language experience: L2 AoA, frequency of language use (“How often do you use the language you speak?”; 1 = rarely to 5 = often), perceived language proficiency (“How well do you speak, understand, read and write in each language?”; 1 = very poor to 5 = very well), years of living in L2 country, years of formal (from which I calculated the bilingual years of education difference score) and informal education in each language .
Language switching. The Bilingual Switching Questionnaire (BSWQ) developed by Rodrigue-Fornells et al., 2012) were added to the Language Background questionnaire, to assess the language switching experience. The partcipants were asked to respond to the 12 items, using a likert scale (1 = never to 5 = Always). Examples of questions are the following: “I tend to switch languages during a conversation (for example I switch from L1 to L2, or vice versa)”, When I cannot recall a word in L1 tend to immediately produce it in L2”. Higher scores indicated higher frequency of language switching. The measure was given to bilingual participants, after it was translated to Albanian and back translated into English, by a bilingual psychologist for accuracy purposes. It is noted that though the questionnaire includes three subscales, measuring frequency, contextual and unconscious switching respectively, inclusion of few items in each, did not provide satisfactory reliability indices for the subscales. Thus, for the present study I used only the total score, which had a satisfactory internal consistency (Cronbach's α of .68).
Motivation and attitudes towards L2 learning and use. The Attitude/Motivation Test Battery (AMTB), developed by Gardner (2004) to measure motivational factors and attitudes regarding a second language (L2) was adapted for use with bilinguals (vs. foreign language learners more generally). The questionnaire was then translated to Albanian (the language common in all bilingual groups) and back-translated to English for accuracy control purposes The questionnaire consists of fifty-two items measuring instrumental (e.g., “Practicing Albanian is important because I will need it for my career”) and integrative orientation (e.g., “Practicing Albanian is important because I will be able to interact more easily with speakers of Albanian”), parental encouragement (e.g., “When I was younger, my parents were very interested in my progress with Albanian”), attitudes towards practicing the L2 (e.g., “I really enjoy practicing Albanian”), attitudes towards L2-speaking people (e.g., “The more I get to know native Albanian speakers, the more I like them”), desire to learn the L2 (e.g., “ I would like to learn as much Albanian as possible”), and L2 use anxiety (e.g., “Speaking Albanian anywhere makes me feel worried”). Responses were provided on a 6 point likert scale (1 = strongly disagree to 6 = strongly agree). A total score of the items was used and higher score indicate more motivation and more positive attitudes towards learning and using the L2. The questionnaire showed high internal consistency (Cronbach's α of .86).
Vocabulary. The Weschler Adult Intelligence Scale III (WAIS-III) expressive vocabulary subtest (Wechsler, 1997) was used to assess the levels of proficiency in L1 and L2 (used with bilinguals in the Ladas, 2013, and Vivas et al., 2017, 2020 studies as well) The scale includes 33 words and participants must provide a definition for each . Lack of an answer or incorrect definition is scored with zero, a basic definition or synonym provision is scored with one point, and a clear and complete definition is scored with two points. A total score is calculated (maximum 66) based on responses until test discontinuation (i.e. following six consecutive scores of zero). The scale was given in both languages of the bilinguals and in the Albanian language for the monolingual participants. 
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All computerized tasks were presented and conducted with the use of a laptop, with participants seated approximately 60cm from a 15.6 inch screen. All tasks were programmed and administered in E-prime.  Mean accurate RTs were submitted to the analyses.
Inhibitory Control. An adapted version of the Simon task with manipulated tasks demands (Bialystok et al., 2004) was used to measure inhibitory control. Assessment comprised of two sessions, with the use of two task versions: the Slow and the Fast. Participants were instructed to respond placing emphasis on both speed and accuracy. Both task versions included 2-color blocks. However, in order to increase the demands of Slow version, the time that the target remained on screen was shorter (100ms vs. 500ms in the easy version), with a response window that remained until the participant’s respond. The target was a blue or brown circle which was presented either on the left or the right side of the fixation point (condition 1), or either above or below the fixation point (condition 2). Participants responded by either pressing a key on the left side of the keyboard (the A button), when the target was brown, or on the right side (the L button), when the target was blue. 
Each task version used consisted of 96 trials in total, with 48 trials per condition. Assessment lasted approximately 15 minutes in total. In each task version, half of the trials were congruent (that is, target was presented on the screen on the same side as the response button), and half were incongruent (that is, the target was presented on the opposite side of the response button). The measures obtained were accuracy, and reaction times (RT) and the Simon effect (namely, the difference between mean accurate RTs in the incongruent versus congruent condition trials). A smaller in magnitude Simon effect indicates better inhibitory control abilities. 
It should be noted that the Fast version of the Simon Task was not further added to the analyses due to very low accuracy (below 70%) in a big number of participants. 
Cognitive Control Strategies: Proactive and Reactive Control. The AX-CPT was adapted from Morales et al. (2013) (see also Ophir et al., 2009). In this task, participants were instructed to look at a black screen where in the center, a sequence of letters were presented, one at a time for 300 ms. The letters were presented on a cue-probe basis, with 4900 ms interval between presentation of cue and probe. The cue was either the letter A, or some other letter, whereas the probe was either the letter X, or some other letter. To be distinguished, both (cue and probe) were presented in red color. During the interval between each cue and probe, three distracter letters were presented (any letters except for “A”,” X”,and “Y”) in white font, each for 300 ms and with a 1000 ms interval in between letters.  If the cue “A” was followed by the probe “X” participants were to respond by pressing the “yes” button (70% of trials). In any other cue-probe combination, they were told to press the “no” button; when a cue was not followed by an X probe (AY trials; conflict condition), when the X probe was not preceded by an A cue (BX trials; conflict condition), and when neither the A cue nor the X probe were presented (BY trials; control condition); each of these conditions corresponded to 10% of trials. Overall, the task consisted of a block consisting of 10 practice trials, and a block of 100 experimental trials. 
The task measures proactive monitoring and reactive inhibition abilities. The measures obtained were the proportions of errors in the AX, AY, BX and BY trials. More errors in AY trial are indicative of a higher reliance in monitoring and less in inhibition. More errors in BX are indicative of a higher reliance in inhibition than monitoring processes. The Proactive strategy score (How “proactive” a participant is) is calculated by subtracting mean accuracy on AY trials from mean accuracy on BX trials. A smaller difference reflects balanced proactive monitoring and reactive inhibition, a larger positive difference denotes greater reliance on proactive monitoring, whereas a larger negative difference denotes greater reliance on reactive inhibition (see Gullifer et al., 2018).  
Cognitive flexibility and Conflict Monitoring. The switching paradigm originally developed by Rubin and Meiran (2005) but adapted by Prior and Mac Whinney (2010) was used. In this task, participants were required to sort target stimuli based on either shape or colour depending on the cue that preceded the stimuli (appearing for 250 ms, above fixation point and followed by a 150 ms blank screen). To avoid linguistic interference the task used graphic task cues, which were located on top of the fixation point and were either a radiant color (for color trials) or a row of small black shapes (4.5 X 0.8) for shape trials. The target object was presented in the center of the screen along with the cue on the top and it was either a red or green circle (2.8 X 2.8) or triangle (2.3 X 2.3). Both the cue and the target stimuli remained on screen until response, or for a maximum of 4000 ms. For the color-sorting condition, response keys were labeled with the corresponding colors (i.e. red and green), whereas for the shape-sorting condition, they were labeled with the corresponding shapes (i.e. circle and triangle). The cue and the target remained on the screen for a maximum of 400ms until a response was given by the participant. Response keys were labeled in the keyboard, responding to the color-sorting condition, red and green, and for the shape-sorting condition, with the relevant shape triangle and circle.
 	The task consisted of four pure blocks (two in the beginning and two at the end of the task – sandwich design), where either the color or the shape cue was presented respectively (i.e. participants had to sort stimuli based on a single rule). In between, three mixed blocks, were presented, each including both the color and the shape cues (i.e. participants had to switch back and forth between the two rules), in counterbalanced order. Each pure block consisted of eight practice trials and was followed by 36 experimental trials. Each mixed block consisted of 48 trials (50% switch trials, 50% repeat trials).
Instructions were given to the participants to perform the task using either the right hand or the left hand, depending on the condition shape vs. color.  The “red” response and the “circle” response were assigned to the index finger, whereas the “green” and the “triangle” response were assigned to the middle finger. In both mixed and block design trials, the same mapping of the hand and the stimuli was applied
The task yields on a comparison between three conditions, namely the 72 switch trials and the 72 repeat trials of the mixed blocks, and the 144 pure blocks’ trials (72 color only and 72 shape only). Accuracy and RTs (for correct responses) were obtained for each of these conditions. Switching Costs and Mixing Costs were calculated to measure cognitive flexibility and conflict monitoring, respectively.  For the Switching Costs, the mean accurate RTs of the repeat trials was subtracted from that of the non-switch mixed block trials. Smaller in magnitude switching cost effects reflect better cognitive flexibility skills. For the Mixing cost, the mean accurate RTs of pure trials from that of the repeat trials in the mixed blocks. Smaller in magnitude mixing cost effects reflect better conflict monitoring abilities.  
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A series of analyses of variance (ANOVAs) were conducted, regarding both accuracy and RT data as well as the calculated effects. Furthermore, an ANCOVA analyses was run following the Multiple Stepwise Regression analyses which was conducted to model the contribution of the potentially confound factors in predicting the EF performance. The Stepwise method was chosen as it is suitable in eliminating the variables that are not significant in predicting the DV while keeping the best predictors in the model. The factors that remained significant in the stepwise regression, were then included as co-variate in ANCOVA analyses (See Table 15 in the Appendix A), however, only if the groups were significantly different on that variable (See Table 2 in the Participants section; Field, 2013; Wickens, & Keppel, 2004). Furthermore, I examined the data by estimating a Bayes factor using Bayesian Information Criteria (Wagenmakers, 2007), which estimates strength of evidence under the null hypothesis as compared to the alternative hypothesis. Lastly, Inverse efficiency scores (IES; a combination of reaction times and accuracy scores) were calculated and used as a DV in two of the tasks, specifically, Simon and Task-Switching since there was an indication of trade off effects.  
For the Simon and Task-Switching analyses, I excluded participants with accuracy rates of below 70%.  Whereas, for the AX-CPT task, I excluded participants with accuracy rates lower than 50% in the control condition, and/or zero correct responses in the experimental conditions.












Inhibitory Control. 
Data from thirty-three participants (six from Bosnian-Albanian; thirteen from Turkish-Albanian, twelve from Albanian-Greek; two from Albanian monolinguals) were removed due to accuracy below 70%. Mean accurate RTs, and mean Accuracy were submitted into a 4 x 3 ANOVA, with Linguistic similarity (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) as the between-subjects factor and Congruency as the within-subjects factor.
 RT analyses. The main effects of Linguistic similarity [F (3, 167) = 6.26, p < .001, ƞ2 = .10)] and Congruency [F (2, 334) = 53.59, p < .001, ƞ2 = .24)], and their interaction [F (6, 334) = 2.47, p = .023, ƞ2 = .04)] reached statistical significance (as seen in Figure 1). Albanian monolinguals had overall slower RTs than the three bilingual groups, namely the Turkish-Albanian (p =.008), the Albanian-Greek (p < .001), and the Bosnian-Albanian bilinguals (p = .001). No other significant differences in RTs among groups were found. Reaction times were also significantly slower in the incongruent condition relative to the congruent and neutral conditions of the task (p’s < .001).  Specifically, I found a significant Congruency effect (RTIncongruent - RTCongruent) of 28.86 ms in magnitude. The analysis of the interaction with the Simon effect, showed that the Albanian Monolinguals (effect of 16 ms) and the Bosnian-Albanian bilinguals (effect of 14 ms) had significantly smaller Simon effects than Turkish-Albanian (30 ms of effect) and Albanian-Greek bilinguals (35 ms of effect), all ps < .05. No other comparison reached statistical significance.
A Bayesian univariate ANOVA with overall RTs showed strong evidence for the alternative hypothesis of a Linguistic similarity effect (BF01 = 53.67). Post-hoc analysis suggested very strong evidence for the Albanian monolinguals being slower than the Albanian-Greek bilinguals (BF10= 66.86), and moderate evidence for the Albanian monolinguals (BF10= 3.55) being slower than the Bosnian-Albanian bilinguals. A Bayesian ANOVA with the Simon effect, showed extreme evidence for the alternative hypothesis of a Linguistic similarity effect (BF10 = 246.20). 



[bookmark: OLE_LINK4]Figure 1. Congruency by Linguistic similarity interaction for inhibitory control RTs (error bars represent standard errors).

The regression analyses could not be run, as none of the predictors namely, Age (r = .07, p = .194) SES (r = .00, p = .496), General Intelligence (r = .12, p = .068) were significantly correlated to the RT in Simon Task. As a result, ANCOVA analyses were not conducted.

Accuracy analyses. There was a significant main effects of Linguistic similarity [F (3, 167) = 6.62, p < .001, ƞ2 = .10)] and Congruency [F (2, 334) = 37.44, p < .001, ƞ2 = .18)], as well as a significant interaction of the two [F (6, 334) = 5.63, p < .001, ƞ2 = .10)] (see also Figure 2). The Albanian monolinguals (.95) and the Bosnian-Albanian bilinguals (.96) both had overall higher accuracy than the Albanian-Greek bilinguals (.92, p’s < .05). No other significant differences among groups were found. In addition, mean accuracy was significantly lower in the incongruent condition, relative to the congruent and neutral conditions (ps < .001).


[bookmark: OLE_LINK3]Figure 2. Congruency by Linguistic similarity interaction for inhibitory control accuracy (error bars represent standard errors)

The analysis of the interaction showed that the main effect of Linguistic similarity was significant for the incongruent [F (3, 167) = 9.49, p < .001] and neutral trials [F (3, 167) = 4.26, p < .05], but not for the congruent trials [F (3, 167) = 5.8, p = .629]. Albanian monolinguals (.95 and .95) and Bosnian-Albanian bilinguals (.96 and .95) were significantly more accurate than the Albanian-Greek bilinguals (.93 and.88, ps < .05) on both incongruent and neutral trials.
A Bayesian univariate ANOVA with overall accuracy, showed extreme evidence for the alternative hypothesis of a Linguistic similarity effect (BF10 = 104.85). Post-hoc analysis showed extreme evidence for the Albanian-Greek bilinguals being less accurate than the Bosnian-Albanian bilinguals (BF10 = 124.27), and very strong evidence for the Albanian-Greek bilinguals being less accurate than the Albanian monolinguals (BF10 = 54.39).

Mean Reaction Times (RTs) and Mean Accuracy Rates (ACC) for Neutral, Congruent and Incongruent trials, in the Simon Task per linguistic similarity groups are presented in Table 4.
Inverse efficiency scores (IES). A 3 (Congruency: Neutral, Incongruent and Congruent) by 4 (Linguistic similarity: Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) mixed ANOVA was run. There were significant main effects of Congruency [F (2, 398) = 104.67, p < .001, η2 = .34)] and Linguistic similarity [F (3, 199) = 2.71, p < .05, ƞ2 = .03)]. There was also a Congruency by Linguistic similarity interaction [F (6, 398) = 8.47, p < .001, η2 = .11)] (see also Figure 3). 


Figure 3. Congruency by Linguistic similarity interaction with IES (error bars represent standard errors).

To analyze the interaction, three separate one way ANOVAs were run for each Congruency condition. For congruent trials, there was a significant difference between groups [F (3, 199) = 4.35, p < .05)]. The Albanian monolinguals (M = 515.40, SD = 110.89) scored significantly lower as compared to Albanian-Greek bilinguals (M = 447.01, SD = 82.89, p < .001). Groups did not differ in the incongruent trials condition [F (3, 199) = 1.56, p = .201)]. For neutral trials, there was however a significant difference between groups [F (3, 199) = 5.08, p < .05)]. The Albanian monolinguals (M = 513.42, SD = 98.14) scored significantly lower than the Bosnian-Albanian (M = 473.88, SD = 66.99, p < .05) and the Albanian-Greek bilinguals (M = 451.99, SD = 74.07, p < .001). The Albanian-Greek bilinguals also scored significantly higher than the Turkish-Albanian bilinguals (M = 489.66, SD = 86.84, p < .05)

The regression analyses could not be run, as none of the predictors namely, Age (r = .05, p = .281) SES (r = .13, p = .062), General Intelligence (r = .11, p = .098) were significantly correlated to ACC in the Simon Task. As a result, ANCOVA analyses were not conducted.

Cognitive control strategies. 
Before conducting the analysis, fifteen participants (nine Albanian-Greek bilinguals, one Turkish-Albanian bilingual, three Bosnian-Albanian bilingual, and two monolinguals) were excluded due to low accuracy of below 50% in the control condition (BY). Since AX trials occurred more than 70% of the time, and the rest of the trials AY, BX and BY occurred 10% each, the analysis was conducted for the AX trials independently for that of the other trials (analyzed all together; see Morales et al., 2013). 
Accuracy analyses. A univariate ANOVA with mean accuracy data for the control condition (AX) yielded a non-significant main effect of Linguistic similarity [F (3, 181) = .73, p = .535, ƞ2=.01]. A Bayesian univariate ANOVA showed anecdotal evidence for the alternative hypothesis (BF10 = 1.10). Analyses for the AY, BX, and BY trials showed a significant main effects of Trial Condition [F (2, 372) = 130.23, p < .001, ƞ2=.41)] and Linguistic similarity [F (3, 185) = 15.58, p < .001, ƞ2=.24)]. Post-hoc comparisons showed significant differences between all three conditions (p’s < .05), with the highest accuracy in the BY condition and the lowest in the AY condition. Also, Albanian monolinguals and Bosnian-Albanian bilinguals had higher overall accuracy than Turkish-Albanian and Albanian-Greek bilinguals, all p’s < .001. The Trial Condition by Linguistic similarity interaction [F (6, 372) = 20.12, p < .001, ƞ2 = .24)] also reached statistical significance. For the interaction between all Trial conditions and Linguistic similarity groups see Figure 4. The Turkish-Albanian bilinguals had significantly higher Proactive strategy score (BX-AY difference score) than the Albanian monolinguals, the Bosnian-Albanian, and the Albanian-Greek bilinguals (all ps <.001). Also, Albanian monolinguals and Bosnian-Albanian bilinguals had a significantly higher proactive strategy score than the Albanian-Greek bilinguals (both p’s < .05). No other comparison reached statistical significance. 
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Figure 4. Trial Condition by Linguistic similarity interaction for cognitive control (error bars represent standard errors).
A Bayesian univariate ANOVA with overall accuracy showed substantial evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 3, 94). Bayesian univariate ANOVA with the Proactive strategy score (BX–AY) as the DV, showed substantial evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 7.77). 
Mean ACC for all trials (AX, AY, BX, BY) per linguistic similarity group are presented in Table 5.
Multiple Regression analyses indicated that among all the factors, only SES (β = .15, p = .030) was a significant predictor. the overal model explained 2.5 % of the variance in ACC in the AX-CPT (R2Adjusted = .02, F (1, 188) = 4.78, p = .030). However, an ANCOVA with SES was not run since the groups did not significantly differ on SES.

Cognitive flexibility and conflict monitoring. 
Data from fifteen participants (seven Albanian-Greek, seven Turkish-Albanian and one Bosnian-Albanian) were removed due to accuracy of below 70%. Reaction times and accuracy of Switching cost (Switch vs. Repeat trials) and Mixing cost measures (Repeat vs. Pure trials), were calculated based on the Task-Switching paradigm data.  Mean accurate RTs and mean ACC were submitted to 4 x 2 (Switching/Mixing) ANOVA with Linguistic similarity (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) as a between-subject factor. 

Multiple Regression analyses with Task Switching overall RT as DV was not conducted as none of the predictors- namely, Age (r = .10, p = .072) SES (r = -.13, p = .063), General Intelligence (r = -.17, p = .059) was significantly correlated to the DV. Thus, ANCOVA analyses were not performed. On the other hand, multiple Regression analyses with Task Switching overall ACC as DV, indicated that among the predictors Age, SES and General Intelligence, only SES (β = .20, p = .007) and General Intelligence (β = .16, p = .034) remained significant to predict the DV. The model with these two factors explained 8.8 % of the variance in ACC of the Task-Switching paradigm (R2=.088, R2Adjusted =.077, F (2, 177) = 8.48, p < .001). Following these results, an ANCOVA was run however, only with General Intelligence as a covariate, as the groups did not significantly differ on SES (See Table 2 in the Participants section). 
RT analyses. For the Switching Cost, there was a significant main effect of Trial Type [F (1, 176) = 369.15, p < .001, ƞ2=.67)], Linguistic similarity [F (3, 176) = 11.11, p < .001, η² = .15], and a significant Linguistic similarity by Trial Type interaction [F (3, 176) = 4.05, p = .008, η² = .06]. Response times were faster in Repeat (646 ms) than Switch trials (822 ms, p < .001), and Bosnian-Albanian bilinguals (585 ms) were overall faster than Albanian monolinguals (797 ms) and the rest of the bilinguals groups (789 and 770 for Albanian-Greek and Turkish-Albanian bilinguals, respectively). Bosnian-Albanian bilinguals (128 ms of effect) had also smaller Switching cost effects (RTSwitch – RTNonSwitch) than Turkish-Albanians (199 ms of effect, p < .05). No other comparison reached statistical significance. A Bayesian univariate ANOVA with overall RTs showed moderate evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 3.77). 
For the Mixing cost, there was a significant main effect of Trial Type [F (3, 176) = 256.44, p < .001, η² = .59], .Linguistic similarity [F (3, 176) = 11.52, p < .001, η² = .16], and a significant Linguistic similarity by Trial Type interaction [F (3, 176) = 13.48, p < .001, η² = .18]. Albanian monolinguals (637 ms) had an overall significantly slower reaction time as compared to all bilingual groups, Bosnian-Albanian (487 ms), Albanian-Greek (575 ms) and Turkish-Albanian (558 ms, all p’s < .05). Albanian monolinguals (143 ms effect) had significantly smaller Mixing cost effects than Albanian-Greek bilinguals (241 ms effect). Bosnian-Albanian bilinguals (143 ms effect) had also smaller effects than Turkish-Albanian (199 ms of effect) and Albanian-Greek bilinguals (both ps < .05). See Figure 5 for mean RT data of the Task-Switching paradigm (cognitive flexibility; error bars represent standard errors). A Bayesian univariate ANOVA with overall RTs showed extreme evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 321273.20). 



Figure 5. Trial Type by Linguistic similarity interaction for the mean RT data of the Task-Switching paradigm (error bars represent standard errors).

Accuracy analyses. 

For the Switching Costs, there was a main effects of Trial Type [F (1, 176) = 156.47, p < .001, η² = .47], and Linguistic similarity [F (3, 176) = 14.18, p < .001, η² = .19]. Post-hoc comparisons showed higher accuracy for Repeat (.92) than Switch trials (.87, p < .001); and for Bosnian-Albanian bilinguals (.93) and Albanian Monolinguals (.91) as compared to Turkish-Albanians (.87) and Albanian-Greek (.87) bilinguals (p’s < .05). The interaction between a Linguistic similarity and Trial Type was not significant [F (3, 176) = .52, p = .668, η² = .01]. A Bayesian univariate ANOVA with overall ACC showed a strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 18.43).

An ANCOVA with General Intelligence as a covariate [F (1, 176) = 1.36, p = .244, η² = .01] showed that the main effect of Trial Type [F (1, 176) = .09, p = .761, η² = .00] turned insignificant. Whereas the main effect of Linguistic similarity remained significant [F (3, 176) = 12.52, p < .001, η² = .17] and the interaction Linguistic similarity by Trial Type remained insignificant [F (3, 176) = .53, p = .662, η² = .01]. A Bayesian univariate ANCOVA with overall accuracy and General Intelligence as a covariate showed a very strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 99.15). 
 For the Mixing Costs, there was a significant main effect of Trial Type [F (1, 176) = 15.49, p < .001, η² = .17], Linguistic similarity [F (3, 176) = 12.77, p < .001, η² = .17] and a significant Linguistic similarity by Trial Type interaction [F (3, 176) = 4.97, p = .005, η² = .07]. Bonferroni post-hoc comparisons showed higher accuracy for Pure (.94) than Repeat trials (.92, p < .001). Also, Albanian monolinguals (.94) and Bosnian-Albanian (.95) bilinguals performed similarly and had higher accuracy than Turkish-Albanian (.91) and Albanian-Greek bilinguals (.91, all ps < .001). For both pure and repeat trials Albanian-Greek bilinguals (.92 and .90) had significantly lower accuracy than Albanian monolinguals (.94 and .93) and Bosnian-Albanian bilinguals (.95 and .95, all ps <.05), but the difference was bigger for repeat trials. See Figure 6 for mean ACC data for Task-Switching paradigm. Bayesian univariate ANOVA with overall ACC showed a moderate evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 5.83).
An ANCOVA with General Intelligence as a covariate [F (1, 176) = 9.09, p = .003, η² = .04], showed that the main effect of Trial type [F (1, 176) = 1.66, p = .198, η2 = .01] turned insignificant. Whereas the main effect of Linguistic similarity [F (3, 176) = 10.62, p < .001, η² = .15] and the interaction Linguistic similarity by Trial Type [F (3, 176) = 4.99, p < .05, η² = .08] remained significant. A Bayesian univariate ANCOVA with overall accuracy showed moderate evidence for the alternative hypothesis of a Linguistic similarity effect (BF10 = 2.48).




Figure 6. Interaction of Trial Type by Linguistic similarity for mean accuracy rate in the Task-Switching paradigm (error bars represent standard errors)

Mean accurate RTs and mean ACC for the Switch, Repeat and Pure Trials in Task-Switching per linguistic similarity group are shown in Table 6. 

Inverse efficiency scores (IES). For the switching costs, results showed a significant main effect of Trial type [F (1, 192) = 359.01, p < .001, η2 = .65]. Post-hoc comparisons revealed significant differences between trial types (all p’s < .001); Repeat (M = 718.12, SD = 232.49), Switch (M = 976.24, SD = 357.39). There was also a significant main effect of Linguistic similarity [F (3, 192) = 9.44, p < .001, η2 = .12]. Post-hoc comparisons showed a significant difference between the Bosnian-Albanian bilinguals (M = 663.94, SD = 571.15) and each other group; the Albanian monolinguals (M= 875.37, SD= 544.08, p < .001), the Turkish-Albanian bilinguals (M= 897.50, SD = 583.18, p < .001), and the Albanian-Greek bilinguals (M = 951.89, SD = 589.41, p < .001).
There was a significant interaction between Trial type and Linguistic similarity [F (3, 192) = 4.32, p < .05, η2 = .16]. Analysis of the interaction with the switching cost effect showed a significant effect of Linguistic similarity [F (3, 192) = 4.32, p < .05]. Post-hoc analysis showed that the Bosnian-Albanian bilinguals (M = 188.73, SD = 165.45) performed significantly better than the Albanian-Greek (M = 307.46, SD = 241.39, p <. 05) and the Turkish-Albanian bilinguals (M = 302.25, SD = 231.75, p < .05). No other significant differences were found.
For the mixing costs, results showed a significant main effect of Trial type [F (1, 192) = 226.56, p < .001, η2 = .54]. Post-hoc comparisons showed significant differences between the conditions (all p’s < .001); Repeat (M = 718.12, SD = 232.49), Pure (M = 518.04, SD = 99.55). There was also a significant main effect of Linguistic similarity [F (3, 192) = 9.27, p < .001, η2 = .12]. Bosnian-Albanian bilinguals (M = 525.75, SD = 305.31) differed relative to each of the other groups; the Albanian monolinguals (M= 677.07, SD= 290.83, p < .001), the Turkish-Albanian bilinguals (M= 621.09, SD = 311.73, p < .05), and the Albanian-Greek bilinguals (M = 648.40, SD = 315.11, p < .05). There was also a significant Trial type by Linguistic similarity interaction [F (3, 192) = 12.25, p < .001, η2 = .16]. Analysis of the interaction with the mixing cost effect revealed a significant main effect of Linguistic similarity [F (3, 192) = 12.25, p < .001, η2 = .16]. Post-hoc analyses showed that the Bosnian-Albanian bilinguals (M = 87.65, SD = 165.25) had a significantly lower mixing cost than all other groups; specifically, the Albanian Monolinguals (M = 162.57, SD = 165.22, p < .05), the Turkish-Albanian bilinguals (M = 250.57, SD = 182.38, p < .001), and the Albanian-Greek bilinguals (M = 299.51, SD = 227.85, p < .001). Albanian monolinguals were also significantly different from the Turkish-Albanian (p < .05) and the Albanian-Greek bilinguals (p < .001). See Figure 7 for trial type by linguistic similarity interaction of the Task-Switching paradigm, with IES applied.


Figure 7. Trial Type by Linguistic similarity interaction of the Task-Switching paradigm, with IES applied (error bars represent standard errors)
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I further divided bilingual participants in terms of Motivation and Attitudes toward L2 learning and use; based on a median split of the total score in the relevant measure. Specifically, bilingual participants were divided into higher motivation/more positive attitudes towards L2 learning and use (N = 99; MMotivation= 267.56) and lower motivation/less positive attitudes towards L2 learning and use group (N= 102; MMotivation= 211.43), and were compared to monolingual participants (N=54).
The rationale behind this analysis was that bilinguals who are more motivated and have more positive attitudes towards L2 learning and use, would potentially have higher proficiency in terms of vocabulary, earlier L2AoA, report more frequent use of L2, therefore would record more language switching, and could potentially receive more years of bilingual education (See Table 3 in Participants section). Furthermore, the correlation analysis- which was corrected for multiple comparisons using the Bonferoni adjustment (see Tables 13 in the Appendix A) showed that the L2 motivation/attitude was indeed significantly correlated to Perceived Frequency of L2 use (r = .33, p < .001), Perceived language proficiency (r = .39, p < .001) and L2 AoA (r = -.26, p < .001), however, no significantly correlated with Language switching frequency (r = -.04, p = .546) and L2 Vocabulary Proficiency (r = .07, p = .312). Furthermore, I compared groups on the main confounding variables (see Table 3 in Participants section). This analysis shows that the groups were matched in all of the confounding variables-namely, SES, Age and General Intelligence, and for this reason I did not proceed with the Multiple Stepwise Regression analyses nor ANCOVA analyses.


Inhibitory Control
Mean accurate RTs and mean accuracy rates were submitted to a 3 (Congruency: Neutral, Incongruent and Congruent) by 3 (L2 Motivation-Attitudes: higher motivation and more positive attitudes, lower motivation less positive attitudes, and monolinguals) mixed ANOVA.
RT analyses. There was a significant main effect of Congruency [F (2, 536) = 84.16, p < .001, η2 =.23]. Post-hoc analysis revealed that participants were slower in the Incongruent (M = 494.55, SD = 90.57) as compared to the Congruent (M = 466.07, SD = 5.88) and Neutral conditions (M = 460.94, SD = 82.44) both p’s < .001. There was no other significant difference among trials. The main effect of L2 Motivation-Attitudes [F (2, 268) = .37, p = .689, η2 = .00)] and the interaction Congruency by L2 Motivation-Attitudes [F (4, 536) = .32, p = .859, η2 = .01)] did not reach statistical significance. The analyses with the Simon Effect (RTIncongruent - RTCongruent) revealed no difference between L2 Motivation-Attitudes groups [F (2, 268) = .513, p = .600, η2 = .00)]. 
A Bayesian univariate ANOVA with overall RT showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 18.01). Whereas a Bayesian univariate ANOVA with Simon Effect showed a strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 15.86). 
Accuracy analyses There was also a significant main effect of Congruency [F (2, 536) = 61.23, p < .001, η2 =.18]. Post-hoc analysis revealed that there was a significant difference in all conditions (all p’s < .001) participants were the least accurate in the Incongruent (M = .93, SD =.07), Neutral (M = .95, SD = .05), then Congruent (M = .95, SD =.03) trials. The main effect of L2 Motivation-Attitudes [F (2, 268) = 1.68, p = .188, η2 = .01)] and the interaction L2 Motivation-Attitudes by Congruency [F (4, 536) = 1.41, p = .228, η2 =.01] did not reach statistical significance. 
A Bayesian univariate ANOVA with overall accuracy showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 5.51).

Mean Accurate Reaction Times (RTs) and Mean Accuracy Rates (ACC) for Neutral, Congruent and Incongruent trials, in the Simon Task per L2 motivation/attitudes groups are presented in Table 4.

Cognitive control strategies 
A one-way ANOVA was run for the AX trial only with L2 Motivation-Attitudes (higher motivation/more positive attitudes, lower motivation/less positive attitudes bilinguals, and monolinguals) as a between-subject factor.
 Accuracy analyses Results showed that there was a significant difference among the groups [F (2, 286) = 5.13, p = .006, η2 =.03]. Post-hoc analysis revealed that monolinguals (M = .92, SD = .09) were significantly more accurate than the higher motivation/more positive attitudes (M = .88, SD = .14, p = .005) bilingual group. No other significant differences between groups were found.
Data regarding the other trial types together (AY, BX, and BY) were submitted to a mixed ANOVA with L2 Motivation-Attitudes (more motivated/positive bilinguals, less motivated/positive bilinguals, and monolinguals) as the between-subjects factor and Trial type as the within-subjects factor. There was a significant main effect of Trial type [F (2, 572) = 161.15, p <.001, η2 =.36], all trials differed significantly from one-another (all p’s < .001), with higher accuracy was recorded in the BY (M = .91, SD = .01), BX (M = .75, SD = .22), and then, in the AY (M = .65, SD = .22) trial. There was also a significant main effect of L2 Motivation-Attitudes [F (2, 286) = 9.02, p < .001, η2 = .05)]. Post-hoc revealed that monolinguals (M = .81, SD = .22) were significantly more accurate than both higher motivation/more positive attitudes bilinguals (M = .75, SD = .22, p = .022) and the lower motivation/less positive attitudes bilingual group (M = .75, SD = .22, p = .022). There were no other significant differences among groups.  There was also a significant interaction of Trial type by L2 Motivation-Attitudes [F (4,572) = 3.56, p = .007, η2 = .02); See Figure 8]. 




Figure 8. Trial Condition (AY, BX, BY) by Language motivation/attitudes interaction for cognitive control (Error bars represent standard errors).

A one-way ANOVA with Proactive strategy score (BX-AY difference score) revealed a significant difference between groups [F (2, 286) = 3.30, p = .038, η2 = .02]. Bonferroni post-hoc comparisons show that lower motivation/less positive attitudes bilingual group (M = .16, SD = .39) had significantly higher proactive strategy score as compared to monolinguals (M = .05, SD = .23, p = .033). No other significant differences emerged in terms of proactive strategy.
A Bayesian univariate ANOVA with overall accuracy showed extreme evidence for the null hypothesis of a L2 Motivation-Attitudes effect (BF01 = 174.92). Bayesian univariate ANOVA with the Proactive strategy score (BX–AY) as the DV, showed anecdotal evidence for the null hypothesis of a L2 Motivation-Attitudes effect (BF01 = 1.35).

Mean ACC for all trials (AX, AY, BX, BY) per L2 motivation/attitudes group are presented in Table 5.  

Cognitive flexibility and conflict monitoring
Two separate 3 x 2 ANOVAS, for  mean accurate RTs and accuracy rates, for  Switch and Repeat trials (Switching Cost) and Pure and Repeat trials (Mixing Cost) were conducted, with L2 Motivation-Attitudes (higher motivation/more positive attitudes, lower motivation/less positive attitudes bilinguals, and monolinguals) as a between-subject factor.
RT analyses. For the switching cost, there was a significant main effect of Trial type [F (1, 294) = 443.42, p < .001, η2 =.60], faster reaction time was recorded in the Repeat (M = 678.53, SD = 205.95) as compared to the Switch trials (M = 840.22, SD = 253.72, p < .001). The main effect of L2 Motivation-Attitudes [F (2, 294) = 2.81, p = .061, η2 = .01)] and the interaction of Trial type by L2 Motivation-Attitudes were not significant [F (2, 294) = 1.35, p = .260, η2 = .01)]. The one-way ANOVA with switching costs RT as a DV and L2 Motivation-Attitudes as the between-subjects showed a non-significant effect of L2 Motivation-Attitudes [F (2, 294) = 1.35, p = .260, η2 = .01),
For the mixing cost, there was a significant main effect of Trial type [F (1, 294) = 399.07, p < .001, η2 =.57], with faster RTs recorded in the Pure (M = 494.36, SD = 101.55) as compared to the Repeat trials (M = 678.53, SD = 205.95, p < .001). The main effect of L2 Motivation-Attitudes [F (2, 294) = 2.09, p = .125, η2 = .01) was not significant. However, the Trial type by L2 Motivation-Attitudes interaction was significant [F (2, 294) = 4.55, p = .011, η2 = .03; See Figure 9]. 


Figure 9. Trial Type by Language motivation/attitudes interaction for conflict monitoring (error bars represent standard errors).

To analyze this interaction I conducted a one-way ANOVA with mixing costs RT as a DV and L2 Motivation-Attitudes as the between-subjects factor. The results showed a significant effect of L2 Motivation-Attitudes [F (2, 294) = 4.55, p = .011, η2 = .03), with the lower motivation/less positive attitudes bilingual groups (M = 222.98, SD = 265.91) having significantly larger mixing cost as compared to the higher motivation/more positive attitudes bilingual group (M = 165.58, SD = 267.41, p = .037) and monolinguals (M = 162.58, SD = 252.41, p = .022).
Bayesian univariate ANOVA with overall RTs showed anecdotal evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 2.56). A Bayesian univariate ANOVA with Switching Costs showed moderate evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 8.05). A Bayesian univariate ANOVA with Mixing Costs showed anecdotal evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 2.23) 
Accuracy analyses. For switching cost, there was a significant main effect of Trial type [F (1, 294) = 162.94, p < .001, η2 =.35]; accuracy was higher in the Repeat trials (M = .92, SD =.05) as compared to the Switch trials (M = .88, SD = .06, p < .001). The main effect of L2 Motivation-Attitudes   [F (2, 294) = 4.44, p = .069, η2 = .01)] and the Trial type by L2 Motivation-Attitudes interaction [F (2, 294) = 2.66, p = .071, η2 = .01)] did not reach statistical significance. 
For mixing cost, there was a significant main effect of Trial type [F (1, 294) = 50.05, p <.001, η2 =.14], with higher accuracy in the Pure trials (M = .94, SD = .05) as compared to the Repeat trials (M = .92, SD =.03, p < .001). The main effect of L2 Motivation-Attitudes   [F (2, 294) = 2.57, p = .078, η2 = .01)] and the Trial type by L2 Motivation-Attitudes interaction [F (2, 294) = .01, p = .938, η2 = .00)] did not reach statistical significance. 
A Bayesian univariate ANOVA with overall ACC showed anecdotal evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 2.93).


Mean accurate RTs and mean ACC for the Switch, Repeat and Pure Trials in Task-Switching per L2 motivation/attitudes group are shown in Table 6.


		
	Table 4. 

Mean Accurate Reaction Times (RTs) and Mean Accuracy Rates (ACC) for Neutral, Congruent and Incongruent trials, in the Simon Task per grouping variable in each set of analyses (Linguistic similarity vs. L2 motivation/attitudes analyses)


	
	Neutral trials
	Congruent trials
	Incongruent trials
	Simon effect

	Analyses  & Groups
	RTs
	ACC
	RTs
	ACC
	RTs
	ACC
	

	Linguistic similarity
	
	
	
	
	
	
	

	Turkish-Albanian bilinguals  (N=37)
	452.63 (71.86)
	.93 (.05) 
	451.08 (69.27)
	.96 (.05)
	492.75 (67.66)
	 .91 (.08)
	41.67

	Bosnian-Albanian bilinguals  (N=44)
	447.21 (58.42)
	        .96 (.02)
	458.05 (65.66)
	.96 (.03)
	470.94 (74.10)
	.95 (.04) 
	12.88

	Albanian-Greek bilinguals (N=38)
	422.62 (69.43)
	.93 (05) 
	421.12 (70.12)
	.95 (.05)
	460.94 (67.66)
	.88 (.09)
	40.01

	Albanian monolinguals  (N=52)
	496.44 (104.48)

	.95 (03)
	501.77 (110.01)
	.96 (.03)
	520.01 (114.48)
	.95 (.04)
	18.22

	L2 Motivation/Attitudes 
	
	
	
	
	
	
	

	More motivated/positive bilinguals (N=53)
	459.20 (93.49)
	.96 (.03)
	460.00 (92.46)
	.97 (.03)
	490.23 (100.05)
	.93 (.06)
	28.23

	Less motivated/positive bilinguals (N=36)
	469.94 (97.89)
	.96 (.04)
	470.83 (104.34)
	.97 (.03)
	502.18 (100.77)
	.93 (.07)
	31.35

	Monolinguals  (N=48)
	458.96 (94.41)
	.96 (.02)
	465.51 (97.36)
	.97 (.03)
	486.81 (98.80)
	.94 (.04)
	21.29

	Note: Standard deviations are given in parentheses.









	Table 5. 

Mean Accuracy Rates for AX, AY, BX and BY trials, in the AX Continuous Performance Task (AX-CPT) per grouping variable in each set of analyses (Linguistic similarity vs. L2 motivation/attitudes analyses)


	
Analyses  & Groups
	AX trials
	AY trials
	BX trials
	BY trials
	Proactive strategy score

	Linguistic similarity 
	
	
	
	
	

	Turkish-Albanian bilinguals (N=49) 
	.84 (.07)
	.41 (.19)
	.84 (.19)
	.93 (.11)
	.43 

	Bosnian-Albanian bilinguals (N=47)
	.94 (.07)
	.66 (.18)
	.80 (.15)
	.90 (.11)
	.13 

	Albanian-Greek bilinguals (N=41)
	.78 (.16)
	.59 (.23)
	.55 (.28)
	.80 (.14)
	-.04 

	Albanian monolinguals (N=52)
	.91 (.09)
	.75 (.18)
	.76 (.20)
	.93 (.11)
	.01 

	L2 Motivation/Attitudes 
	
	
	
	
	

	More motivated/positive bilinguals (N=79)
	.88 (.13)
	.63 (.22)
	.73 (.24)
	.89 (.12)
	.09 

	Less motivated/positive bilinguals (N=59)
	.90 (.09)
	.58 (.23)
	.75 (.23)
	.91 (.12)
	.16 

	Monolinguals  (N=52)
	.92 (.07)
	.73 (.17)
	.78 (.19)
	.93 (.10)
	.05 

	Note: Standard deviations are given in parentheses.




	






	Table 6. 
Mean Accurate Reaction Times (RTs) and Mean Accuracy Rates (ACC) for the Switch, Repeat and Pure Trials in Task-Switching per grouping variable in each set of analyses (Linguistic similarity vs. L2 motivation/attitudes analyses)

	
	Mixed blocks
	Pure blocks
	Switching cost
	Mixing cost

	
	Switch trials
	Repeat trials
	
	
	

	Analyses  & Groups
	RTs
	ACC
	RTs
	ACC
	RTs
	ACC
	
	

	Linguistic similarity 
	
	
	
	
	
	    
	
	

	Turkish-Albanian bilinguals (N=40)
	 875.46 (290.95)
	       .84 (.07)
	  665.17 (186.56) 
	        .89 (.06)
	452.35 (71.25)
	        .93 (.04)
	199.11
	199.96

	Bosnian-Albanian bilinguals (N=47)
	 648.55 (197.78)
	       .90 (.04)
	  522.91 (131.57)
	        .95 (.02)
	453.04 (59.85)
	        .95 (.02)
	128.61
	83.44

	Albanian-Greek bilinguals (N=39)
	 883.55 (266.04)
	       .84 (.07)
	  694.74 (205.20)
	        .90 (.06)
	456.70 (90.28)
	        .92 (.05)
	191.10
	241.21

	Albanian monolinguals (N=54)
	885.99 (231.04)
	       .89 (.05)
	  709.12 (204.59)
	        .93 (.04)
	566.09 (20.29)
	        .94 (.02)
	176.77
	143.02

	L2 Motivation/Attitudes 
	
	
	
	
	
	
	
	

	More motivated/positive bilinguals (N=73)
	768.20 (250.29)
	.89 (.06)
	724.28 (233.80)
	.93 (.05)
	477.10 (101.65)
	.95 (.03)
	140.85
	150.24

	Less  motivated/positive bilinguals (N=53)
	890.57 (272.62)
	.88 (.08)
	767.65 (235.55)
	.92 (.05)
	492.74 (89.82)
	.94 (.05)
	166.29
	231.53

	Monolinguals  (N=54)
	844.81 (237.88)
	.91 (.05)
	671.13 (182.53)
	.94 (.05)
	513.25 (110.50)
	.95 (.02)
	173.68
	157.88

	Note: Standard deviations are given in parentheses.
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In the present study I examined whether linguistic similarity modulates bilingual advantages in executive function. To do so, I compared performance in EF task of Turkish-Albanian bilinguals, who speak more distant languages relative to Albanian-Greek and Bosnian-Albanian bilinguals, who speak similar languages, also in relation to a group of Albanian monolinguals. Based on the cross-linguistic interference hypothesis, it was expected that bilinguals who speak similar languages would experience higher cognitive control demands, which would translates into greater cognitive benefits. I took a comprehensive approach in conceptualizing linguistic similarity based on both genealogical classifications of languages, in families based on the historical origins of each language, as well as linguistic typology, analyzing the languages at different levels of analysis, and specifically, in terms of phonology, morphology, syntax, as well as interplay at the lexical – syntactic levels. 
Going a step further, I examined the effect of affective reactions towards bilingual language development, and specifically, their motivation and attitudes towards learning and using the L2, in modulating the influence of bilingualism on EF performance. To do so, I compared performance of higher motivation/ more positive attitudes bilinguals and a lower motivation/less positive attitudes bilingual group, with monolinguals in core EF tasks. I relied on the Socio-Educational Model by Gardner (2001, 2007), which suggests that affective reaction to L2 learning and use positively influence L2 language learning and achievement. Thus, I hypothesized that the higher motivation/more positive attitudes group would have better language outcomes relative to the lower motivation/ less positive attitudes group, and ultimately better performance in EFs task as compared to both, lower motivation/ less positive attitudes group and monolinguals. 

Overall the results did not show a systematic evidence in support of a positive effect of linguistic similarity, and affective reactions to L2 learning and use, or bilingualism overall, on EF performance, when controlling for the confounding effects of SES, age and intelligence, or when using IES to address potential speed/accuracy trade-offs. The null effects of linguistic similarity and affective reactions to L2 were generally supported by substantial to extreme Bayesian evidence. Even when I conducted the IES analyses, the results remained the same. The overall lack of positive effects of bilingualism as a function of linguistic similarity or affective reactions to L2, is in agreement with the majority of recent studies who have failed to replicate the bilingual cognitive advantage, and meta-analyses studies (e.g., Antón et al., 2016; de Bruin et al., 2015; Duñabeitia et al., 2014; Ladas et al., 2015; Lehtonen et al., 2018; Paap et al., 2015; Vivas et al., 2017; Von Bastian et al., 2016).
Specifically, in the linguistic similarity analyses, and contrary to my predictions, the groups with similar languages did not perform significantly better than monolinguals, in inhibitory control, cognitive flexibility and conflict monitoring, and this was supported by strong to extreme Bayesian evidence. Similarly, our results are in line with studies that did not find an effect of linguistic similarity on bilingual cognitive performance, specifically in both cognitive flexibility and inhibitory control in adults (Oschwald et al., 2018; Costa et al., 2006), or only in inhibitory control in adults (Linck et al., 2008), or only in cognitive flexibility in children (Barac & Bialystok, 2012). Our findings however, are not in line with Coderre and Van Hueven (2014) study who did find an effect of linguistic similarity on cognitive performance, specifically, in inhibitory control. Although it should be noted that in this study, the participants were not matched in terms of SES, nor general intelligence, namely on variables that have been shown to correlate with cognitive and language development and thus, performance (e.g., Vivas et al., 2017; Ladas, 2013 de Bruin et al., 2015; Von Bastian et al., 2016; Bak, 2016; Morton & Harper, 2007). Furthermore, Coderre and Van Hueven (2014) have found an effect of linguistic similarity by using the Stroop task as a measure of inhibitory control, which may be difficult to interpret, since the task confounds the effect of language. Lastly, the participants in this study were of very different cultures (i.e. Arabic and English), which might question whether the possible result have been due to cultural differences rather than linguistic similarity. Unlike this study, I took into account SES, General Intelligence, and Age, I also used several tasks of cognitive performance in a group of bilinguals who share a somewhat similar geographical location which potentially minimizes the large cultural gap found in the previous studies. Yet, our results show no effect of linguist similarity in the aforementioned constructs. 
There was one bilingual advantage, Bosnian-Albanian bilinguals had faster overall response times in the Simon and Switching tasks, relative to monolinguals, and this advantage remained even when controlling for general intelligence. Furthermore, this sole bilingual advantage was strongly supported by the Bayesian analyses. Bosnian-Albanian bilinguals also outperformed the other two bilingual groups in most measures; as they exhibited better inhibitory control (smaller Simon effect), cognitive flexibility (smaller Switching cost), conflict monitoring (smaller mixing cost), as well as overall accuracy and response times across all tasks.
But the better performance of Bosnian-Albanian bilinguals cannot be attributed to linguistic similarity per se, as the same pattern of results was not found for the Albanian-Greek bilinguals who were expected not to differ from Bosnian-Albanian bilingual (both bilinguals spoke language pairs that were more similar relative to Turkish-Albanian). Actually, Albanian-Greek bilinguals had significantly worse performance than monolinguals in inhibitory control (Simon Effect) and a somewhat similar performance to Turkish-Albanians who spoke two relatively distant languages. The better performance of Bosnian-Albanian bilinguals, particularly as compared to the other two bilingual groups,  supports the notion that bilingual advantage might be restricted to specific bilingual groups, as a result possibly of the interplay of bilingual experience with other factors (linguistic, social and educational). Bosnian-Albanian bilinguals live in an environment where a majority of people, speak both languages. Serbo-Croatian is actually taught in schools and spoken widely when Kosovo was part of Yugoslavia, and remains an official language in Kosovo. Use of both languages in the same (diglossic) social context might set greater demands on language and thus, more general monitoring, in line with suggestions for greater observation of bilingual advantages in compound bilinguals (Green & Wei, 2014; Guerrero et al., 2015; Hartanto & Yang, 2016; Prior & Gollan, 2011; Soveri et al., 2011; Verreyt et al., 2016; Woumans et al., 2015). 
In the sample included in this study, Bosnian-Albanian bilinguals  had an earlier L2 AoA, highest motivation and more positive attitudes regarding L2 learning, and received more bilingual education (smaller absolute magnitude of the difference in years of official education in the two languages spoken) than Albanian-Greek and Turkish-Albanian groups. Research has shown that formal education in the languages spoken might modulate the effect of bilingualism on cognition (Bialystok, 2018). On the other hand, Albanian-Greek bilinguals had the highest score in overall language switching experience measure (tapping on frequency, contextual switching, and unconscious switching) yet they performed worse than the Bosnian-Albanian bilinguals and the Albanian monolinguals in all EF tasks. The evidence regarding language switching frequency is not robust, I should note, as other researchers have also failed to document cognitive advantages in favor of bilinguals who report frequent switching between languages (e.g., Hernández et al., 2013; Paap & Greenberg, 2013; Paap & Sawi, 2014; Paap et al., 2017). Thus, it could be that the better performance of Bosnian-Albanian bilinguals is related to their more balanced bilingual profile, particularly regarding education.
In terms of proactive control strategies, since the AXCPT task is fairly new, the results are rather difficult to be interpreted in terms of an advantage or disadvantage. Based on the dual mechanisms of cognitive control approach (Morales et al., 2013; 2015), bilinguals relative to monolinguals are regarded to better manage the use of proactive and reactive control strategies to reach the optimal cognitive performance.  Although, in contrary, I found that Turkish-Albanian bilinguals (less similar languages) had higher proactive strategy score, relative to monolinguals as well as the two bilingual groups; the Bosnian-Albanian bilinguals also showed higher proactive control as compared to the Albanian-Greek bilinguals. Albanian-Greek bilinguals had the smallest proactive control strategy score as compared to all groups. In other words, both Bosnian-Albanian and Turkish-Albanian relative to monolinguals did not exhibit a more balanced control strategy, but seemed to rely more on monitoring rather than inhibitory strategies. On the other hand Albanian-Greek bilinguals had a lower negative score and the lowest overall accuracy, including the neutral BY condition which suggests that this group might have followed a different (seen as “more efficient”) strategic approach to the task. However, these results were not supported by the Bayesian factor which revealed substantial support for the null hypothesis regarding proactive strategy.
With regard to the analyses as a function of motivation and attitudes regarding L2 learning and use, the results did not support the initial hypothesis. That is, I found no positive effect of motivation/attitudes towards L2 learning and use in cognitive performance, in any of the EF measures (inhibitory control, cognitive flexibility and conflict monitoring). However, as expected and in line with the Socio-Educational Model developed by Gardner (2001, 2007), the higher motivation/more positive attitude group had higher frequency of language use and proficiency (perceived), they also had earlier L2 AoA, as well as significantly higher percentage in attending bilingual education, relative to the lower motivation/less positive attitudes group. Also, in line with the Zhang et al., (2018) study, in the overall sample I found a positive moderate relationship between perceived L2 proficiency and motivation/attitudes towards L2. Similar findings were also found in the study of Ghapanchi et. al., (2011) which examined the relationships between L2 motivation, personality, and perceived L2 proficiency. They found a positive relationship between personality and L2 motivation, and personality with L2 proficiency, however, a very strong correlation between L2 motivation and self-rated L2 proficiency. They further examined the predictability of L2 perceived proficiency, and found out that between both of the factors, L2 motivation was the strongest predictor of the perceived L2 proficiency. They concluded that the differences in perceived L2 proficiency are attributed more to the motivation of the student to learn the language, rather than personality variables. However, it should be noted that since there was a significant correlation between the factors is not clear the direction of the findings. This is especially due to the bidirectional nature of the relationship between L2 motivation and L2 proficiency. For instance, in a recent study conducted by Wong (2020), it was the self-rated L2 proficiency that predicted the L2 learning motivation, that is- a higher proficiency led the individuals to have higher L2 learning motivation. The bidirectional relationship of L2 motivation and L2 proficiency has been well documented in the literature (Yashima et al., 2017; Kormos & Csizér, 2008; Taguchi et al., 2009) and thus it is yet not clear whether L2 motivation is a cause or a result of a higher L2 perceived proficiency. 
So far most of such evidence came from studies that examined such factors in L2 learners rather than bilinguals. The present findings are rather novel in the literature of bilingualism, and they do provide a starting point of the integration of affective variables as important factors directly influencing language outcomes and thus potentially and indirectly influencing EF performance. Even though these findings indicate for a possible relationship or even effect of L2 motivation/attitudes on the language outcomes, it that higher and lower motivation/attitudes bilingual groups did not significantly differ in L2 objective measure of proficiency (Vocabulary), nor did they differ in language switching frequency of the language switching questionnaire. And that the correlation between the objectives measures of proficiency (vocabulary) with L2 motivation/attitude was insignificant (See Table 13 in Appendix A). Future research needs to further investigate how affective variables relate to the perceived and behavioral measures of language development. A potential factor which limits the interpretation of the results is the categorization of the L2 motivation/attitude continuous variable into higher motivation/more positive attitude and lower motivation/less positive attitude groups. I will address the issue of dichotomizing continuous variables in more detail in General Discussion. 
When compared the performance on the EF tasks, I found no difference between groups in terms of overall reaction times and accuracy in any of the tasks, and such findings were supported by the Bayesian analyses which showed substantial to strong evidence for the null hypothesis. The results remained even after controlling for potential confounding effects of age, SES, and general intelligence. The results are not in line with studies that have supported the idea that specific language factors such as L2 AoA (e.g., Luk et al., 2011), language use frequency (e.g., Prior & Gollan, 2011; Soveri et al., 2011; Verreyt et al., 2016; Woumans et al., 2015), language proficiency (e.g., Bialystok et al., 2006; Woumans et al., 2015; Yow & Li, 2015) possibly modulate the bilingual advantage.
Contrary to what was expected, monolinguals showed an advantage over bilinguals in several cases. Specifically, monolinguals showed better conflict monitoring abilities (smaller mixing cost magnitude), relative to lower motivation/less positive attitudes group, the latter also had significantly worse conflict monitoring abilities (larger mixing cost magnitude) as compared to higher motivation/more positive attitudes group. 
Monolinguals also had a smaller difference score in proactive strategy as compared to lower motivation/less positive attitudes group, revealing that the formed had a more balanced strategy of proactive monitoring and reactive inhibition abilities. This means that the lower motivation/less positive attitude towards L2 group were less flexible in applying control strategies, as they relied more on proactive control vs. reactive control, relative to monolinguals. A great amount of reliance on proactive control might lead to more errors, in the cases where the probe and the expectations do not match. That being said, the results are not in line with the dual mechanisms of cognitive control approach (Morales et al., 2013; 2015), as bilinguals did not exhibit a more balanced use of cognitive control strategies. Thus, overall our results do not reveal a systematic evidence for an effect of language motivation/attitudes in cognitive performance. 
Similarly, in the linguistic similarity analyses, there were some instances where monolinguals showed better performance than bilinguals. In fact, two bilingual groups, the Turkish-Albanian and the Albanian-Greek bilinguals, were outperformed by monolinguals, in terms of inhibitory control (Simon effect), conflict monitoring (mixing cost), and overall accuracy in the Simon and Task-Switching paradigm. There was extreme and strong evidence (Bayesian factors) that linguistic similarity does not affect these EFs abilities (inhibitory control, and conflict monitoring). The findings are in line with other studies (e.g., Gathercole et al., 2014; Paap & Greenberg, 2013; Paap et al., 2014) that also found a bilingual disadvantage in cognitive performance.
 It should yet be noted, that the Albanian-Greek bilinguals were the only bilingual group who consisted of immigrants. Indeed immigrants are suggested to differ from nonimmigrants in many factors. Specifically, immigrants experience higher levels of  stress accompanied with adjusting into a new society and societal rules, along with potential language barriers, and most likely a higher likelihood of having low SES, which negatively impact cognitive, educational and social and emotional development (see, for reviews, e.g., Kouider et al., 2014; Kouider et al., 2015). Such negative impacts, seem to even last in second generation immigrants (Beelmann et al., 2020). Such factors could also explain poorer performance by the Albanian-Greek bilinguals in the EF tasks employed (see also Vivas et al., 2020), despite their higher scores in language switching. 
However, several researchers have discussed the possibility of a “healthy immigrant” effect extending to the cognitive domain (Kopec et al., 2001; Hill et al., 2012), where immigration positively affects cognitive development. The rationale behind this being that immigrants have more experience on adapting to new situations, which would i.e., lead to enhanced cognitive flexibility. And indeed, several studies have shown that immigrants, independent of bilingualism, can show increased cognitive control and less cognitive decline relative to non-immigrants (Chertkow et al., 2010; Kopec et al., 2001; Hill et al., 2012). On the other hand, immigration is influenced by several other psychosocial factors, such as SES, migration status, social support, but also in terms of i.e. the reason of immigration, age of immigration/length of stay etc., it is not clear whether such effects apply to all types of immigrants. In this study, the Albanian-Greek bilinguals did not differ on SES from the rest of the groups. However, they did differ on years of living in the L2 country, which could be considered as a measure of “length of stay”, which is one of the factors modulating the effect of immigration in cognitive performance. Specifically, in the study by González et al., (2009) shorter length of stay has been associated with worse cognitive functioning. Thus, immigration might, at least to some degree, explain the poorer performance of Albanian-Greek in all EFs tasks in comparison to Albanian monolinguals and Bosnian-Albanian bilinguals. 
Overall, as noted, our results seem aligned with several recent studies that have failed to either replicate a bilingual cognitive advantage or to reach conclusive relevant findings regarding inhibitory control, cognitive flexibility and monitoring, and proactive-reactive control management (e.g., Antón et al., 2016; de Bruin et al., 2015; Duñabeitia et al., 2014; Ladas et al., 2015; Lehtonen et al., 2018; Paap et al., 2015; Vivas et al., 2017, 2020; Von Bastian et al., 2016). When grouping bilingual participants based on linguistic similarity I found an advantage only for one group (Bosnian-Albanians) over all other groups on a general measure of monitoring (overall RTs) in the Simon and Switching task, though they generally performed similar to Albanian monolinguals in all other measures, and both outperformed Albanian-Greek and Turkish-Albanian bilinguals in inhibitory control (smaller Simon effect), cognitive flexibility (smaller Switching cost), conflict monitoring (smaller mixing cost), as well as overall accuracy and response times across all tasks. 
When I analyzed the participants based on their level of motivation/attitude towards L2 learning and use, I found no overall positive effect of L2 motivation/attitudes in EF performance. There was no difference between monolinguals, lower motivation/less positive attitudes and high motivation/ more positive attitude group in overall RTs and overall accuracy in none of the tasks, and no significant difference on the effects, namely, inhibitory control and cognitive flexibility. This finding was largely unaffected by age, SES and general intelligence. The null effects were supported by substantial to strong Bayesian evidence In fact, it was monolinguals that showed better conflict monitoring abilities (smaller mixing cost magnitude), and a more balanced strategy of proactive monitoring and reactive inhibition abilities (smaller difference score in proactive strategy) as compared to bilinguals. 
To conclude, the bilingual effect does not seem to be related to either linguistic similarity per se, nor to the affective factors regarding bilingual language learning and use. Whether other factors related to the bilingual profile or to bilingualism context, might in combination allow for the demonstration of any effect on bilingual cognitive development and performance, merits further investigation in studies involving other age groups (e.g., adolescents, who constitute an under-studied age group in the relevant literature) and measures of bilingual experience. The latter could, for example, additionally regard bilingual education or support provided for bilingualism maintenance in the school context, as well as daily activities that are assumed to affect EF development, such as musical training and video-gaming. Moreover, studies could involve a wider range of measures to assess bilinguals’ proficiency and fluency, as well as recently suggested continuous measures of perceived bilingualism experience (Incera & McLennan, 2018), as well as additional measures of linguistic similarity (e.g., perceived linguistic similarity measures) 
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The bilingual cognitive advantage as a function of linguistic similarity and Motivation to language learning and use in adolescence.














Abstract


The bilingual advantage in cognitive performance has been disputed by recent research. Less is known about adolescent bilingual development. Moreover, there are suggestions that the cognitive correlates of bilingualism might be modulated by purely linguistic variables (e.g., the linguistic similarity of the languages spoken), as well as individual (e.g., language background, affective reactions to language learning and use, etc.), or contextual factors (e.g., social, migration-related, educational). Going beyond prior work, the present study aims to address these issues, involving three bilingual adolescent groups differing in terms of linguistic similarity (Turkish-Albanian bilinguals, speaking less similar, and Bosnian-Albanian, and Greek-Albanian bilinguals, speaking more similar languages), as well as a monolingual (Albanian) control group. The study also aims to address the role of the affective reactions to L2 learning and use (i.e., motivation/attitudes) by comparing EFs performance of higher motivation/more positive attitudes towards L2 learning, lower motivation/less positive attitudes towards L2 learning, and monolinguals. However, it also takes into account factors that draw the bilingual profile and might possibly modulate the demonstration of any bilingualism effects on cognition; that is language background, educational support provided for bilingualism in the educational context, as well as other variables that might affect cognitive development more generally (e.g., musical training or experience with video-gaming). Measures tapping on inhibitory control, cognitive flexibility, conflict monitoring, as well as orienting and alerting were obtained. The results do not support the hypothesis for a positive effect of bilingualism, linguistic similarity nor affective variables towards L2 learning and use, on EF performance. However, there was evidence for a bilingual advantage in more general cognitive constructs such as selective attention. The results also do point to a potential relationship between affective variables to language learning and linguistic outcomes. It is concluded that possibly, different bilingual experiences, or the combination of these different experiences rather than bilingualism per se is linked to enhanced cognitive performance.
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The first study of this Thesis with adults (Chapter 2) examined the bilingual advantage as a function of linguistic similarity by comparing EF performance of three bilingual groups: Turkish-Albanian bilinguals (speaking more distant languages), Albanian-Greek and Bosnian-Albanian bilinguals (speaking more similar languages), and a group of Albanian monolinguals. Moreover, it also examined the effect of a second language-related variable, namely affective reactions towards bilingual language learning and use, on their cognitive performance. There was a great effort to match all languages groups on SES, age and non-verbal Intelligence, and to include these as covariates in the analyses where appropriate. There was no systematic evidence for a positive effect of bilingualism on EFs in general. Most relevant to the aims of the study, the findings did not support an effect of linguistic similarity, nor affective reactions to language learning on EF performance. The only evidence in favor of a positive effect of bilingualism was restricted to the group of Bosnian-Albanian bilinguals (whose languages are relatively similar) in overall RTs in Simon and Switching task, which have not been attributed to linguistic similarity but to the bilingual characteristics
I concluded that the lack of a systematic positive effect of bilingualism, linguistic similarity, and motivation/attitudes towards L2 learning and use on EFs could be related to the sample consisting of adults. Perhaps any training effects of bilingualism may not emerge in adults who are at peak cognitive performance (Bialystok et al., 2012). Thus in the current study, I examine whether any bilingual advantages on EF are modulated by linguistic similarity, as well as motivation and attitudes in adolescents.

[bookmark: _Toc90063229]3.2. The bilingual cognitive advantage in adolescence


Although there are many studies investigating the bilingual cognitive advantage in  children (for reviews, see  Bialystok et al., 2009; Adesope et al., 2010; Barac & Bialystok, 2011; Hilchey & Klein, 2011; also Woumans et al., 2016, for longitudinal evidence; Morton & Harper, 2007), in older adults (Papageorgiou et al.,2019; Subramaniapillai et al. 2018; Gathercole et al., 2014; Alladi et al., 2013; Bialystok et al., 2006; Bialystok et al, 2004; Kousaie et al., 2014) and young adults (e.g., Antón et al., 2019; Von Bastian et al., 2016; Duñabeitia et al., 2014; Paap  et al., 2014; Vivas et al., 2017; Incera & McLennan, 2016; von Bastian et al., 2016; Morales et al., 2015; Blumenfeld & Marian, 2011, 2014; Prior & Gollan, 2013; Luk & Bialystok, 2013; Costa et al., 2009; Costa et al., 2008; Bialystok, 2006; Bialystok et al., 2005), evidence in adolescents in scarce.  This is surprising since adolescence could be considered as an “ideal” period to observe training effects from bilingualism experiences as unlike adults their EFs are still undergoing development and are not at ceiling. Consequently, any effect of bilingualism should be more predominant or be most likely observed in developmental periods of plasticity when there is more room for environmental experiences to play a role. EFs develop slowly over childhood and while rapid developments are seeing in the preschool period, the refinement or sophistication of functions extends to the adolescence years or even to early adulthood (Best & Miller, 2010; see also Best et al, 2009 and Luna, 2009). 
One option would be to study children, for whom, EFs are also rapidly developing. However, bilingual adolescents relative to bilingual children, may have more accumulated experience (Vivas et al., 2020), and have more meaningful bilingual practice, which in turn could result in more cognitive training and transfer effects. A handful of studies have been conducted to study the bilingual cognitive advantage in adolescents. 
The majority of the few studies with adolescents have reported positive effects of bilingualism on selective attention, cognitive flexibility and inhibitory control. Only one study (Gathercole et al., 2014) has reported null results. This study had a relatively large sample, including fully fluent bilinguals from childhood till adulthood – (ranging from 2 to 90 years old) while using a variety of cognitive and executive function tasks and controlling for key confounds. Yet, no positive effects of bilingualism was found in adolescents specifically, and in none of the groups generally. In addition, and probably also due to the limited research, studies with adolescents have not comprehensively investigated or measured other variables that may modulate the bilingualism effect on cognition, with the exception of education (Christoffels et al., 2015) and language dominance (Gathercole et al., 2014). Unlike the study of Gathercole et al., (2014), the study of Christoffel et al., (2015) did find a bilingual advantage and an affect of bilingual education in cognitive flexibility, while testing a group of Dutch high-school students.
Most important, there is no study with adolescents investigating the effect of linguistic similarity. In fact, studies have grouped bilinguals of different language pairs together as distinct as for example Chinese and French or Greek (i.e. Chung-Fat-Yim et al., 2019).  To address this gap, I examine the bilingual advantage in adolescence as a function of linguistic similarity, as well as affective variables towards learning and using L2, while also taking into account variables that have shown to modulate bilingualism effect on cognition. Lastly, in the present study I will also include a verbal semantic fluency measure given effects may be specific to EFs that tap into language skills.
Studies have also examined the bilingual cognitive advantage using language-specific measures of EFs, such as verbal fluency task. A study conducted by Escobar et al., (2018) found that bilingual children matched in age (8 years old) and vocabulary size, outperformed monolinguals in both category and letter fluency task. The verbal fluency task includes two versions/conditions, the letter fluency and the category fluency. The two conditions recruit lexical and semantic knowledge, respectively, though both seem to rely on EFs. However, research using these two versions has provided mixed findings, as for instance in the study of Kormi-Nouri et al., (2012), performance of monolingual and bilingual children (7-12 years old) differed in the two versions, as bilingual children performed better on the letter fluency task, however, they performed worse than monolinguals in category fluency task. This, and other mixed findings led to the suggestion that the two versions of this task might recruit different cognitive processes (Gordon et al., 2018). While semantic fluency reflects semantic knowledge and is largely dependent on the speed of lexical retrieval, as well as visualization strategies to support controlled retrieval; phonemic fluency is highly dependent on vocabulary knowledge, as well as reading and writing skills (Gordon et al., 2018). For that reason, in some studies, only the semantic fluency was used as a measure of EF performance (e.g., Aita et al., 2016; Fitzpatrick et al., 2013; Henry & Crawford, 2005; Lezak et al., 2012). Based on this evidence, in the present study, since letter fluency more heavily relies on vocabulary knowledge, I only included a verbal semantic fluency task, to explore if any effects emerge in a language-specific measure of EF, following the lack of an effect on domain-general EFs in the study with adults.
To conclude, research in the effect of bilingualism in adolescents are limited, though the few studies that exist do point to a potential effect of bilingualism in EFs performance. Thus, in the presenty study I will examine the bilingual advantage and the role of the linguistic similarity in the EFs performance. I discuss below the imporantce and the role of the affective variables to language learning and use. 
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There is evidence that language development also continues within adolescence, contrary to earlier suggestions for its completion by late childhood (Nippold, 1998; Lenneberg, 1967). However, it seems that this period follow different patterns in bilingual- who have a slower single language growth, as compared to monolinguals, that because the vocabulary is often distributed across the two languages (Müller & Hulk, 2001). This is also evident in the language development task where monolinguals generally tend to shown better performance (Bialystok et al., 2014; Marinis & Chondrogianni 2010; Paradis, 2010; Gathercole & Thomas, 2009; Gathercole, 2002a; 2002b; 2002c; a more detailed review on studies examining the bilingualism effect on linguistic tasks has been presented in Chapter 1- “Language processing and development in bilingualism” section). There have been several factors that seem to influence language development and performance in language tasks. 
A special importance has been given to the language of education factor, as for example children who have had received education in a particular language at school, demonstrate greater abilities for that language (e.g., Altman et al., 2016; Hammer et al., 2012; Paradis, 2011; Paradis et al., 2017; Unsworth, 2016). In that line, in the study conducted by Barac and Bialystok (2012) in children, language of education (along with linguistic similarity) has been shown to mediate the effects of bilingualism in verbal task performance. Better performance in verbal tasks (English) was recorded by bilinguals whose language of education in school was English, and whose two languages had more overlap. Finally, Duncan and Paradis (2020) also found that cumulative exposure to L2 is a positive and significant predictor of children’s L2 development. That is, in their study, children (4.2 – 5.6 years old) who had received longer education in L2, performed better in L2 linguistic performance tasks.  What they concluded is that language of education is a source of input that affects preschool and school-aged children’s language acquisition hence language development (e.g., Paradis & Grüter, 2014). 
Another source of language development comes from the home environment, where a greater source of language input by parents or guardians, generates greater language development (Place & Hoff, 2011). That is, children receiving more language input (either L1 or L2) from their mothers had better scores on language performance task as compared to the children receiving less language input. Nonetheless, parents also play a crucial role in another aspect of development that takes place in adolescence and that is crucial for maturation of language, which is motivation (Wallner, 2016). As adolescence is a period of many developmental changes, the internal/personal motivation as well as the external motivation coming from the parents, school or peers could influence language development (Brice & Brice, 2009). Based on the Socio-Educational Model by Gardner (2001, 2007) affective factors (i.e. motivation and attitudes towards language L2 learning and use, as well as the amount of integration into the L2 society) positively influence L2 language learning and achievement. Thus, building on this model, higher motivation and more positive attitudes towards L2 learning and use, would potentially lead to higher L2 achievement, which possibly could ultimately affect language development, especially in adolescents, where such abilities are still emerging.  
Thus, it seems that both educational support received in school as well as the motivation and other affective variables received at home but also at the educational context affect language development, and hence language outcome variables. For this reason in this second study with adolescents, as in the first study with adults, I include a measure of motivation/attitude towards L2 learning and use. As the secondary aim of this present study is to investigate the effect of motivation/attitude in modulating the bilingual advantage in EF performance, through its effect on language outcomes, I used this measure as in the first study. That is, I formed two bilingual groups (higher motivation/more positive attitudes towards L2 bilingual group; and lower motivation/less positive attitudes towards L2 bilingual group) which were compared to monolinguals on core tasks of EFs. Lastly, knowing the importance of the language of education and the support received in the educational context, I included measures of perceived educational support for both languages, as well as the perceived teachers’ attitude to bilingualism-which will be used solely to provide a more in-depth description of the bilingual populations in relation to their educational context. 
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Considering all the above, the overall aim of this study is to investigate the effect of bilingualism on cognition as a function of linguistic similarity in adolescents. I will address two secondary questions in this study. First, whether linguistic similarity has an effect also on language-specific measure of EF, verbal semantic fluency; second, what role L2 motivation/attitude plays in modulating any effects on EF.
This study examines individuals from the same bilingual populations as in the first study, who differed in terms of linguistic similarity, which is as in Study 1 (Chapter 2) is defined based on both genealogical and typological analysis criteria; see Table 1). That is, the language pairs are kept constant across the study, and thus two groups of bilinguals who speak more similar languages (Bosnian-Albanian and Albanian-Greek) are compared with a group of bilingual adolescents who speak more distant languages (Turkish-Albanian) and a group of monolinguals. As in the study with adults, all the participants came from the same geographical area (the Balkan area). Furthermore, similar to the first study, I took into account and includes measures of key confounds such as age, SES, and general intelligence. Furthermore, to retain the strength of the previous study with adults I again included a comprehensive assessment of the bilingual profile characteristics such as L2 AoA, language proficiency and language switching, language motivation/attitudes towards L2 learning and use.
However, in this study I also made a few modifications, that is, I added several more factors, either as confounds (video-gaming experience and musical performance) or as part of the bilingual profile characteristics (perceived educational support, perceived teachers appreciation to bilingualism, perceived continuous measure of bilingualism and perceived linguistic similarity). I will now explain each one in turn.
I terms of confounding variables, I assessed life experiences, of great relevance to an adolescent sample, such as video-gaming and musical training (see Valian 2015). These factors have been suggested to positively impact the development of higher-order cognition (Tervaniemi et al., 2018; Green & Bavelier, 2008) and might modulate the influence of bilingualism on performance of cognitive tasks (Valian, 2015). Few studies have in fact taken them into account when investigating the influence of bilingualism on cognitive performance (Bialystok & DePape, 2009; D’Souza et al., 2018; Hartanto & Yang, 2019; von Bastian et al., 2016; Yang et al., 2016). For instance, in the study conducted by D’Souza et al., (2018) music training had an independent effect from bilingualism in cognitive performance. Furthermore, the study of von Bastian et al., (2016), showed no evidence of a positive effect of bilingualism in cognitive performance (inhibitory control, conflict monitoring, cognitive flexibility, and general cognitive performance) in a sample of young adults matched in video-gaming experience as well as musical training. Yet, in the study of Hartano & Yang (2019), when matching participants for video-game experience, musical training and 16 other cofounds in examining the bilingual advantage, there were cases where the bilingual advantage found prior to matching the participants such as in Flanker effects was even more robust after the matching. All such results stress the importance of matching the participants in the cofounding variables, as it might restrain conclusions about the bilingual advantage (Valian, 2015), in either producing spurious effect but also might mask true ones Bak (2015). Thus, in this study I will assess and control for both the effect of video-gaming experience and musical training.
To better describe the bilingual participants, I assessed the perceived support from the educational context and included two measures: perceived educational support and perceived teacher’s appreciation to bilingualism. In the previous study it was concluded that the better performance of Bosnian-Albanian bilinguals could not be attributed to linguistic similarity per se, and that it could possibly be related to the specific characteristics of this groups. Specifically, Bosnian-Albanian bilinguals had an earlier L2 AoA, greater motivation and more positive attitudes towards L2 learning and use, and the highest percentage of bilingual education attendance. However, bilingual education was not systematically measured in study, but it was inferred from the information provided by the participants. Thus, the present study, I included a measure of perceived educational support for L1/L2, as well as measures of perceived teachers’ appreciation of bilingualism, given also the importance of the educational support in both language (Barac and Bialystok (2012) and cognitive development (Nicolay & Poncelet, 2013a; 2015). Both of the measures were used to describe the bilingual populations into depth and discuss findings in relation to differences/similarities between the groups in educational support. 
Moreover, and since linguistic similarity is a main variable in the present study as well, other variables relating to language development, such as the perceived continuous degree of bilingualism (i.e., balanced vs. dominant) were included, again to have a detailed description and understanding of the bilingual profile of the groups. Perceived continuous degree of bilingualism was added to capture the dynamic nature of the bilingualism by a continuous variable, as the categorical variable often masks the individual differences across groups (Incera & McLennan, 2018; Chung-Fat-Yim et al., 2020). Moreover, balanced bilingualism has been suggested to result to greater executive control benefits at least in bilingual adults (Yow & Li, 2015). Actually, the cognitive hypothesis for the linguistic similarity effect on bilingual cognitive performance is built upon the cross-linguistic activation hypothesis (Green & Abutalebi, 2013). Smaller degrees of cross-linguistic interference as a function of language dominance, can modulate linguistic similarity effects on cognition. Thus, in the present study I will include a measure of perceived degree of bilingualism, which will again be used to describe the bilingual participants in how bilingual they perceive themselves to be.
Lastly, another variable added that relates more to meta-linguistic awareness, is the perceived linguistic similarity. In order to estimate how similar or how distant two languages are, one must be aware of the two languages and how they relate to one another. This process is especially important in adolescence, as it might facilitate the acquisition of the second language, that is, if one perceives L2 language being very similar to L1 in i.e., grammar, then one might apply the grammatical structures from L1 to the L2, which will facilitate language acquisition. This process is known as positive language transfer, where a bilingual applies knowledge from L1 to L2. Perceived linguistic similarity also predict negative transfer, when the bilingual uses knowledge from L1 and incorrectly applies it to L2, a process known as cross-linguistic interference. In fact, perceived linguistic similarity is suggested to have a greater and more direct influence on language learning and performance than the actual linguistic similarity between the two languages (Benson, 2002; Kellerman, 1978; see also Long & Doughty, 2011). Thus, for this reason, I added this measure to better describe the bilingual profile and see if differences in the perceived measure of linguistic similarity ultimately explain the cognitive performance. 
It is important to note that by having all these bilingual characteristic measures used to describe into depth each bilingual group, I can test the hypotheses driven by the Study 1 results that the better performance of Bosnian-Albanian bilinguals was due to the more enriched bilingual characteristic profile, and not linguistic similarity per se. If that is the case, the more balanced bilingual profile group, in terms of language outcomes and educational support, should outperform the rest of the groups in this study as well, and regardless of the linguistic similarity.  Furthermore, I can also indirectly test whether the particular population of Bosnian-Albanian bilinguals or the specific sample in Study 1, is more balanced bilingual profile than the other bilingual populations. 
Similar to study 1, I employed a comprehensive assessment of EFs, including a battery of tasks measuring inhibitory control (Simon Task), cognitive flexibility and conflict monitoring (Task-Switching), although, given the complicated nature of the AX-CPT task in interpreting the results into either an advantage or a disadvantage, in this study, it was substituted with the ANT task (to measure three attention networks: alerting, orienting, and executive attention As it has been discussed in the literature (Shipstead et al., 2012; Kroll & Bialystok, 2013), one issue in the bilingual cognitive advantage literature is whether bilingualism influences on cognition are domain-specific or domain-general. Thus, for this reason, in this study I additionally included a language-specific measure of EF, verbal (semantic) fluency (Aita et al., 2016; Abdelgafar & Moawad, 2015; Gustavson et al., 2019; Henry & Crawford, 2005a, 2005b; Lezak et al., 2012). Only the semantic part was included because is less dependent on vocabulary knowledge, reading and writing skills relative to the phonemic fluency (Gordon et al., 2018). 
The demands imposed by linguistic similarity on language control and selection, are expected to result also in enhancement of non-verbal control mechanisms, and consequently, to greater cognitive benefits (Lehtonen, 2018; Bialystok, 2017; Costa et al., 2006). Specifically, the closer the linguistic similarity the more demands imposed to inhibitory control (to suppress the non-target language), to cognitive flexibility (increase the cost of switching between languages) and conflict monitoring (demand more monitoring of working memory contents), thereby yielding more training of EFs, and ultimately better cognitive performance. Consequently, based on the cross-linguistic interference hypothesis (see Chapters 1 and 2), it is expected that bilingual adolescents speaking more similar languages (Bosnian-Albanian, and Greek-Albanian) will show a better performance than bilinguals speaking more distant languages (Turkish-Albanian) and monolinguals, in measures of inhibitory control (ANT and Simon), cognitive flexibility (switching cost) and conflict monitoring (mixing cost). To make sure any differences emerged in the cognitive tasks are due to linguistic similarity and not due to other factors, Bosnian-Albanian and Albanian-Greek bilinguals will be used as a control group against one-another, given that they share the same linguistic distance. Furthermore, based on the assumptions that the Verbal semantic fluency taps on EF, I expected bilinguals of more similar languages to perform better, in line with the predictions from the cross-linguistic interference hypothesis. Even though, an alternative prediction has been put forwards by Oschwald et al. (2018) suggesting that groups with more similar languages may perform worse on verbal semantic fluency task, if we assume that there is increased interference, and that verbal fluency performance may be negatively affected by interference at the lexical access level. Thus, by examining the effect of linguistic similarity in a language-specific measure of EF, I could disentangle these opposing predictions.
A second aim of this study is to investigate the effect of L2 motivation/attitude in modulating the bilingual advantage, through its effect on language outcomes. Similar to Study 1, I included a measure of motivation/attitude towards L2 learning and use. Using the median-split methodology, two bilingual groups were formed from the overall bilingual sample population: higher motivation/more positive attitudes towards L2 (N = 97) and lower motivation/less positive attitudes towards L2 (N = 94), which were again compared to monolingual participants (N =100). Based on the Socio-Educational Model by Gardner (2001, 2007) and previous literature showing a positive effect of motivation and attitudes towards language learning and use on other linguistic variables (i.e., Zhang et al., 2018; Miller, 2017), I expect that higher motivation/more positive attitudes bilinguals will show better performance on the linguistic measures (i.e. proficiency, language-switching frequency, more balanced perceived continuous bilingualism), on the language-specific measure of EF (verbal semantic fluency) as well as on the non-verbal EF tasks, compared to lower motivation/less positive attitudes towards  L2 group. The study including the method, hypotheses and planned analyses were pre-registered at the Open Science Framework https://osf.io/3pwsc.
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Two hundred and ninety-one adolescents aged from 13 to 17 were recruited for this study: 50 Turkish-Albanian bilinguals, 41 Albanian-Greek bilinguals, 50 Bosnian-Albanian bilinguals, 50 Albanian-Serbian, 50 Albanian monolinguals and 50 Serbian monolinguals. The present study includes a much larger sample, in comparison to the previous studies of bilingualism which typically included 70 to 110 participants; Barac & Bialystok, 2012; Coderre & van Heuven, 2014; Oschwald et al, 2018). Three of the bilingual populations (the Bosnian-Albanian and the Turkish-Albanian and Albanian-Serbian) were non-immigrant members of ethnic communities (1.1 to 6% of the total population; Central Intelligence Agency, 2016) where as one bilingual group, that is- Albanian-Greek, were the only ones that belonged to an immigrant population. 
Turkish-Albanian adolescents were recruited in middle and high-schools where education is mainly given in Turkish language with additional Albanian language courses. The Turkish-Albanian bilinguals in Kosovo (approx. 250,000 people; Organization for Security and Co‑operation, 2010), are of mostly Turkish, as well as of Albanian origin. Those of Turkish origin came to the area during the Ottoman Empire years, and since then, have enjoyed privileged status in the society. The Turkish language is still highly considered, with a large population of Kosovars (Albanian in origin) as well speaking and/or understanding it.
The Bosnian-Albanian bilinguals (of Bosnian origin) were located in Peja, one of the cities in Kosovo where this population is mostly concentrated. They were recruited in one middle-school and one high school, where education is mainly given in the Bosnian language with additional Albanian language courses. Similar to the Turkish-Albanian participants, the Bosnian-Albanian communities are well integrated socially in Kosovo. It is noted that both the Bosnian-Albanian, as well as the Turkish-Albanian bilinguals, can opt to attend monolingual (state school) or bilingual education programs in Kosovo, or switch between the two, depending on availability of elementary and high-school programs. Our groups were mixed in that respect. 
The Albanian-Greek bilinguals lived in Thessaloniki, Greece. This population constitutes the largest bilingual population in Greece (56% of the total immigrant population). Most of the participants were either born in Greece or came to live in Greece at an early age. They attended formal education in Greek language only, however, took additional Albanian language courses offered by the community during weekends (Center for Democracy and Reconciliation in Southeast Europe, 2017).  Most of the Albanian-Greek bilinguals were recruited in “Mother Teresa” community school, as well as in other community and cultural centers, and via snowball sampling. The target sample size (N=50) for the Albanian-Greek bilingual adolescents was not achieved, due to the fact that this age group is underrepresented in the specific population relating to the time period when the first generation migrants first came to Greece (see Vivas et al., 2020 for a detailed discussion).
Albanian-Serbian bilingual adolescents were also recruited from the middle and high schools in the areas concentrated with these types of bilinguals that is in Bujanovc and Medvexha (Serbia), a region in South Serbia in border with Kosovo, which has been historically populated by Albanians. These bilinguals are entitled to choose in what language they want to complete their formal education, i.e., Serbian only or both Serbian and Albanian language. 
[bookmark: _Toc59304398]The monolinguals of our sample were of Albanian origin, living in Kosovo (N = 50), or Serbian in origin living in Serbia (N = 50), and were recruited from both a middle-school and a high-school where they are taught in the the respective languages. They reported to have never actively used any other language in their daily life. 
As it was explained in Study 1 (page 87), the Albanian-Serbian bilingual sample and the Serbian monolingual sample were not included in the linguistic similarity analyses. 
This study was part of a bigger project on bilingualism in collaboration with another PhD student (Dr Aleksandra Laketa). My contribution to the project was; i) Conceptualization and design of the project, with special emphasis on the variables of interest in the present study; ii) development of measurements and overall methodology; iii) data collection of the following samples (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek and Albanian monolinguals); iv) data processing and analyses of all the results reported in the Thesis. 

Confounding and descriptive variables
Although a great effort was made to match the language groups on key confound variables (see Table 7), univariate analyses showed that the groups significantly differed on Age [F (5, 285) = 3.91, p = .002, η2 = .08], parental SES [F (5, 285) = 17.00, p < .001, η2 = .09], and non-verbal Intelligence [F (5, 285) = 14.88, p < .001, η2 = .19]. However, I found no difference among groups for Video-game training [F (5, 285) = 1.16, p = .326, η2 = .02] and Musical training [F (5, 285) = 1.63, p = .150, η2 = .02]. Bonferroni post-hoc comparisons for the variable Age showed that the Turkish-Albanian bilinguals (M = 15.54, SD = 1.30) were significantly older than the Bosnian-Albanian (M = 14.55, SD = 1.44, p = .004), Albanian-Greek (M = 14.51, SD = 1.43, p = .004), Albanian-Serbian (M = 14.72, SD = 1.52, p =.045) and Serbian monolinguals (M = 14.58, SD = 1.23, p =.008).
 In terms of parental SES, post-hoc analyses showed that the Albanian-Serbian bilinguals (M = 4.95, SD = 2.86) had the lowest SES relative to Albanian monolinguals (M = 7.56, SD = 3.25, p < .001), Bosnian-Albanian (M = 6.51, SD = 2.17, p = .026), Serbian monolinguals (M = 8.94, SD = 1.74, p < .001) and Turkish-Albanian bilinguals (M = 7.65, SD = 2.58, p < .001). Albanian-Greek bilinguals had significantly lower SES relative to the Albanian monolinguals (p = .004), Turkish-Albanian bilinguals (p = .002) and Serbian monolinguals (p < .001).
Lastly, in terms of General Intelligence post-hoc analysis showed that the Serbian monolinguals (M = 5.70, SD = 1.61), Turkish-Albanian bilinguals (M = 5.45, SD = 1.34) and Albanian-Serbian bilinguals (M = 5.32, SD = 1.50) did not differ from one-another and had all had significantly higher intelligence scores as compared to the Bosnian-Albanian (M = 4.30, SD = .76), Albanian-Greek bilinguals (M = 4.04, SD = 1.48) and Albanian monolingual group (M = 4.12, SD = 1.13); all p’s < .05. No other comparison reached statistical significance. See Table 7, for the descriptive statistics and group differences regarding the confounding variables.
In order to describe in detail, the four bilingual populations, they were further compared on a wide range of linguistic, affective and educational variables relating to both languages (see Table 7): L2 AoA, Language switching, L1 and L2 Vocabulary, L1 and L2 Motivation/attitudes, L1 and L2 Educational support, and Perceived Teachers’ appreciation of bilingualism. Furthermore, the groups were also compared in terms of the two perceived variables that is the Perceived Continuous degree of bilingualism, and the Perceived linguistic similarity.
In terms of the L2 AoA, there was a statistically significant effect of Bilingual group [F (3, 187) = 29.83, p < .001, η2 = .32]. Post-hoc analyses revealed that the Bosnian-Albanian bilinguals (M = 5.85, SD = 2.03) and Albanian-Serbian bilinguals (M = 6.08, SD = 1.63) both had significantly later age of onset as compared to the Turkish-Albanian (M = 2.98, SD = 1.89) and the Albanian-Greek bilinguals (M = 3.60, SD = 2.46), which did not differ from each other; all p’s < .001
In terms of the Language switching there was a statistically significant effect of Bilingual group [F (3, 187) = 7.39, p < .001, η2 = .10]. Post-hoc analyses showed that the Albanian-Greek bilinguals (M = 33.12, SD = 4.58) reported significantly more switching as compared to the Turkish-Albanian (M = 27.80, SD = 5.93, p < .001), Albanian-Serbian bilinguals (M = 29.06, SD = 5.33, p =.004) and Bosnian-Albanian bilinguals (M = 29.97, SD = 6.07, p = .028).
The main effect of Bilingual group on the L1 Vocabulary [F (5, 285) = 31.123, p < .001, η2 = .35] was significant. Post-hoc analyses showed that Serbian monolinguals (M = 57.04, SD = 5.15) had the highest proficiency in L1 as compared to Albanian monolinguals (M = 52.86, SD = 5.70, p =.005), Turkish-Albanian (M = 49.31, SD = 6.08, p < .001), Albanian-Greek (M = 45.78, SD = 7.87, p < .001) and Bosnian-Albanian bilinguals (M = 47.73, SD = 4.86, p < .001).  Albanian monolinguals had also higher L1 proficiency as compared to Turkish-Albanian (p = .034), Albanian-Greek (p < .001) and Bosnian-Albanian bilinguals (p < .001) but had lower proficiency than Albanian-Serbian (M = 56.66, SD = 4.94, p = .017). The main effect of Bilingual group on the L2 Vocabulary [F (3, 187) = 47.79, p < .001, η2 = .43] was significant. Albanian-Serbian bilinguals (M = 54.04, SD = 5.22) had significantly higher L2 proficiency as compared to all groups, Albanian-Greek bilinguals (M = 49.68, SD = 4.81, p < .001) as Bosnian-Albanian bilinguals (M = 42.83, SD = 4.42, p < .001) and Turkish-Albanian (M = 43.86, SD = 6.49, p < .001). Albanian-Greek bilinguals had significantly lower L2 proficiency as compared to Bosnian-Albanian bilinguals (p < .001) and Turkish-Albanian (p < .001).
The main effect of Bilingual group on L1 Motivation/attitude was also significant [F (5, 285) = 26.26, p < .001, η2 = .31]. Post-hoc analyses showed that Albanian-Greek bilinguals had significantly lower L1 Motivation/attitude score (M = 42.87, SD = 13.31) as compared to Bosnian-Albanian bilinguals (M = 49.89, SD = 10.07, p = .003), Turkish-Albanian (M = 57.33, SD = 7.45, p < .001), Albanian-Serbian (M = 60.12, SD = 6.44, p = .004) and Albanian monolinguals (M = 57.78, SD = 7.25, p < .001). Bosnian-Albanian bilinguals also had significantly lower L1 motivation as compared to Albanian monolinguals (p < .001) and Turkish-Albanian bilinguals (p < .001) and Albanian-Serbian (p < .001).
The main effect of Bilingual group on L2 Motivation/attitude was not significant [F (3, 187) = .40, p =.753, η2 = .00].
The main effect of Bilingual group on the L1 Educational support was significant [F (3, 187) = 164.79, p < .001, η2 = .76]. Post-hoc analyses showed that the Albanian-Greek bilinguals (M = 9.60, SD = 1.41) reported significantly less educational support as compared to the Bosnian-Albanian bilinguals (M = 24.08, SD = 3.29, p < .001) and the Turkish-Albanian bilinguals (M = 23.50, SD = 4.91, p < .001) and Albanian-Serbian (M = 28.00, SD = 5.29, p < .001). Albanian-Serbian bilinguals reported significantly more L1 educational support as compared to Turkish-Albanians (p < .001) and Bosnian-Albanian bilinguals (p < .001). No other significant differences between groups were found. There was also a significant difference between bilingual groups in terms of L2 Educational support [F (3, 187) = 71.34, p < .001, η2 = .53], and post-hoc analyses revealed that Albanian-Greek bilinguals (M = 30.78, SD = 3.11) reported significantly more L2 educational support as compared to the Bosnian-Albanian bilinguals (M = 20.12, SD = 2.41, p < .001) and the Turkish-Albanian bilinguals (M = 20.60, SD = 5.76, p < .001) and Albanian-Serbian bilinguals (M = 17.82, SD = 5.40, p < .001). Turkish-Albanian bilinguals also reported significantly more L2 educational support as compared to Albanian-Serbian (p = .012). No other significant differences between groups were found.


There was also a significant effect of Bilingual group on Perceived teachers’ appreciation of bilingualism [F (3, 187) = 3.90, p = .010, η2 = .05]. Post-hoc analyses showed that Albanian-Greek bilinguals (M = 36.90, SD = 8.18) reported the lowest appreciation levels, compared to the Bosnian-Albanian (M = 42.28, SD = 7.79, p = .013) and Albanian-Serbian bilinguals (M = 41.86, SD = 8.65, p = .027). Turkish-Albanian bilinguals were somewhere in between the two groups though did not significantly differ from any of them. There was a significant effect of Bilingual group in terms of the Perceived Continuous degree of bilingualism [F (5, 285) = 168.93, p = .001, η2 = .74]. LDS post-hoc analyses revealed that Albanian-Serbian bilinguals (M = 30.70, SD = 10.35) perceived themselves as less balanced in terms of bilingualism as compared to Turkish-Albanian (M = 37.84, SD = 14.08; p = .004) and Albanian-Greek bilinguals (M = 37.43, SD = 12.09; p = .017). Lastly, there was a significant difference between Bilingual Groups in terms Perceived linguistic similarity [F (3, 186) = 6.92, p < .001, η2 = .00]. Post-hoc analyses revealed that Albanian-Serbian bilinguals (M = 2.38, SD = 1.04) perceived their languages as less similar as compared to Bosnian-Albanian (M = 3.63, SD = 1.67, p < .001) and Turkish-Albanian (M = 3.28, SD = 1.41, p = .013) and Albanian-Greek (M = 3.34, SD = 1.59, p = .011)
	



Table 7.  Descriptive statistics and group differences regarding the confounding variables and bilingual characteristics per language group.

	
	Albanian Monolinguals
	Serbian monolinguals
	Turkish-Albanian
Bilinguals
	Albanian-Serbian
Bilinguals
	Albanian-Greek
Bilinguals
	Bosnian-Albanian
Bilinguals
	

	
	       N = 50
	         N = 50
	             N = 50
	        N = 50
	            N = 41
	         N = 50
	

	
	M (SD)
	Range
	M(SD)        Range
	M (SD)
	Range
	M (SD)           Range
	M(SD)
	Range            M(SD) 
	
	  Range
	F
	p

	Age
	14.84
(1.40)
	13-17
	14.58b
(1.23).          13-16
	15.54 a
(1.30)
	13-17
	14.72b
(1.52).           13-17
	14.51 b
(1.43)
	13-17
	14.55 b
(1.44)
	13-17
	3.91
	.002

	
	
	
	
	
	
	
	
	
	
	
	
	

	Raven’s Progressive Matrices
	4.12 a
(1.13)
	2-7
	 
5.71a             
(1.61)            3-9

	5.45 b
(1.34)
	3-9
	
5.32b                3-9
(1.50)
	4.04 a
(1.48)
	2-8
	4.30 a
(.76)
	  3-6
	14.88
	.000

	
	
	
	
	
	
	
	
	
	
	
	
	

	Video-Gaming Experience (Years)
	4.10
(2.94)
	00-11
	4.54         
(3.84)           0-12

	4.35
(4.04)
	2-11
	4.84                0-12
(3.54)
	3.29
(2.57)
	0-9
	3.81
(3.28)
	  0-12
	1.16
	.326

	
Musical Training Experience (Years)

	.26
(1.44)
	0-11
	
.94
(2.12)            0-7
	.33
(.93)
	2-11
	
.46
(1.37).              0-8
	.26
(.86)
	0-9
	.73
(1.89)
	  0-12
	1.63
	.150

	Parental SES
	7.56 b
(3.25)
	2-15
	8.94b
(1.74)           4-14
	7.65 b
(2.58)
	3-13
	4.95a
(2.86)               1-13
	5.73 a
(1.44)
	3-12
	6.51c
(2.17)
	  3-13
	17.00
	.000

	
L2 AoA

	
--
	
--
	

--	             --

	2.98b
(1.89)
	
3-9
	 
6.08.                 
(1.63)                1-8
	3.60 b
(2.46)
	

  2-8
	5.85 a
(2.03)
	
 
  3-6
	

29.83
	

.000

	Language switching (BSWQ total)
	--
	--
	
--	              --
	27.80 b
(5.93)
	16-42
	
29.06 b
(5.33)             18-42
	33.12 a
(4.58)
	 18-42
	29.97 b
(6.07)
	17-44
	7.39
	 .000

	Perceived Continuous degree of bilingualism
	 --
	--
	
--                    --
	37.84a
(14.08)
	10-50
	
30.70 b
(10.35).          15-50
	37.43a
(12.09)
	10-50
	32.24
(11.08)
	10-50
	168.93
	.053

	Perceived language similarity
	
--
	
--
	
--	             --
	3.28 a
(1.41)
	1-7
	2.38 b
(1.04)               1-5
	3.34 a
(1.59)
	1-7
	3.63 a
(1.67)
	 1-10
	6.92
	.000

	
	
	
	
	
	
	
	
	
	
	
	
	

	L1 Vocabulary
	
52.86 a  
(5.70)
	43-64
	57.04 c,d        46-66    (5.15)
	49.31 b            (6.08)
	37-63
	
56.66 d	
(4.94)             48-66
	45.78 b
(7.87)
	33-60
	47.73 b
(4.86)
	40-62
	
31.13
	.000

	L2 Vocabulary
	--
	--            
	--	               --
	43.86 c            (6.49)
	37-63
	
54.04 b
(5.22)              43-64
	49.68 a
(4.81)
	38-57
	
42.83 a
(4.42)
	34-53         
	47.79
	.000

	L1 Motivation/attitudes
	
57.78 b 
(7.25)
	
42-66
	

58.96	
(7.10)          28-66

	57.33 b 
(7.45)
	
27-66
	

60.12 b
(6.44)              42-66
	
42.87 a
(13.31)
	
19-66
	
49.89 c 
(10.07)
	
27-66
	
26.26
	
.000

	
	
	
	
	
	
	
	
	
	
	
	
	

	L2 Motivation/attitudes
	--
	--
	--                      --
	52.17 
(8.92)
	32-66
	52.70
(8.50)              36-66
	50.75
(9.46)
	33-66
	51.38
(9.49)
	32-66
	.40
	.753

	L1 Educational Support
	--
	--
	--                      --
	
23.`50 c
(4.91)
	12-34
	
28.00 a
(5.29)              17-35
	9.60 b
(1.41)
	8-13
	24.08 c
(3.29)
	14-31
	164.79
	.000

	L2 Educational Support
	--
	--
	--                     --
	
20.60 b
(5.76)
	9-34
	
17.82 c
(5.40)               7-28
	30.78 a
(3.11)
	25-35
	20.12 b
(2.41)
	14-27
	71.34
	.000

	Perceived Teacher’s Appreciation of bilingualism
	--
	--
	--                     --
	
40.27
(8.00)
	23-54
	
41.86 b
(8.65)               26-59
	36.90 a
(8.18)
	23-58
	42.28 b
(7.79)
	28-59
	3.90
	.010

	

Parental SES level
	
	
	
	
	
	
	
	
	
	
	χ2
	p

	
	
66.0 % (low)
26.0 %(middle)
8.0 % (high)
	
	
38.0 % (low)
58.0 % (middle)
4.0 % (high)
	
68.6% (low)
27.5 % (middle)
3.9 % (high)
	
	
86.0 % (low)
12.0 % (middle)
0.3% (high)
	
97.6 % (low)
2.4 % (middle)
--
	
	85.7% (low)
12.2 % (middle)
2.0 % (high)
	
	58.25
	.000


Note. Only means denoted by different letters are significantly different from each other (p < .05)















Motivation/attitude groups.
Groups were compared on a wide range of linguistic, affective and educational variables relating for both languages (see Table 8 below) that is: L2 AoA, Language switching, Perceived Continuous degree of bilingualism, Perceived linguistic similarity, L1 and L2 Vocabulary, L1 and L2 Motivation/attitudes, L1 and L2 Educational support and Perceived Teachers’ appreciation of bilingualism. As it was expected the higher motivation/more positive attitudes towards L2 learning and use group showed overall a more balanced degree of perceived bilingualism, higher scores on L1 and L2 proficiency (Vocabulary), higher L1 and L2 motivation, and higher Perceived Teachers’ appreciation to bilingualism. Though they did not differ in terms of educational support measures nor in the perceived measure of proficiency in L2. No significant differences were also found in L2 AoA, Language switching, and in Perceived linguistic similarity. The new formed groups were also compared on the main confound variables, and the result showed that they differ only on parental SES (see Table 8). So I include ANCOVAs with SES as covariate when appropriate. Lastly, a correlation analyses- which was corrected for multiple comparisons using the Bonferoni adjustment (see Table 14 in the Appendix A) shows the significant correlations between the motivation/attitudes towards L2 and the linguistic outcomes.




















	Table 8. 
Descriptive statistics and group differences regarding the confounding variables for L2 motivation/attitude groups and monolinguals

	
	Monolinguals
	Higher motivation/more positive attitudes bilinguals
	 Lower motivation/less positive attitudes bilinguals
	

	
	N = 100
	N = 95
	N = 96
	

	
	M (SD)
	Range
	M (SD)
	Range
	M (SD)
	Range
	F
	p

	
Age
	14.71
(1.32)
	13-17
	14.84 
(1.47)
	13-17
	14.86
 (1.49)
	13-17
	.33
	.715

	
	
	
	
	
	
	
	
	

	
Intelligence
	4.91 
(1.60)
	2-9
	4.92 
(1.40)
	3-9
	4.71
(1.45)
	2-9
	.57
	.562

	
	
	
	
	
	
	
	
	

	
	4.32
(3.41)
	0-12
	3.98
(3.57)
	0-12
	4.23
(3.35)
	0-12
	.24
	.786

	Video-Gaming Experience (Years)
	
	
	
	
	
	
	
	

	
Musical Training Experience (Years)

	.60 
(1.83)
	0-10
	.48 
(1.27)
	0-6
	.42
 (1.41)
	0-8
	.32
	.723

	Parental SES
	8.25 a
(2.96)
	2-15
	6.14 b
(2.62)
	1-13
	6.33 b
(2.50)
	1-13
	19.55
	.000

	L2 AoA
	
	
	4.70 
(2.29)
	1-9
	4.62 
(2.54)
	1-9
	.05
	.819

	Language Switching
	
	
	29.24 
(5.78)
	16-44
	30.41 
(5.84)
	17-45
	1.94
	.164

	Perceived Continuous Degree of Bilingualism 
	
	
	35.94 (12.25)
	10-50
	32.96 (12.26)
	10-50
	396.21
	.000

	Perceived L2 Proficiency
	
	
	4.51
(.57)
	2-5
	4.37 
(.73)
	2-5
	2.01
	.158

	L1 Vocabulary
	54.95 a
(5.80)
	43-66
	50.81 b
(7.17)
	35-66
	49.34 b
(7.21)
	33-66
	18.27
	.000

	L2 Vocabulary
	
	
	48.63
(6.92)
	36-64
	46.40
(6.99)
	34-64
	4.88
	.028

	L1 Motivation
	58.37 b
(7.16)
	28-66
	56.27  b
(10.18)
	26-66
	49.86 a
(11.79)
	19-66
	19.58
	.000

	L2 Motivation
	
	
	59.29 (3.98)
	32-66
	44.39
(6.21)
	29-66
	387.72
	.000

	L1 Education Support
	
	
	22.68
(7.70)
	8-35
	21.02  (7.87)
	8-34
	2.17
	.142

	L2 Education Support
	
	
	21.83
(6.38)
	7-34
	22.04
(6.67)
	9-35
	.04
	.824

	Perceived Teacher’s Appreciation
	
	
	41.88
(9.04)
	23-59
	39.09 
(7.40)
	23-59
	5.45
	.021

	Perceived linguistic similarity
	
	
	3.25
(1.65)
	1-10
	3.04
(1.35)
	1-7
	.92
	.338-

	
	
	
	
	
	
	
	
	










Note. Only means denoted by different letters are significantly different from each other (p < .05)

[bookmark: _Toc90063234]3.5.2. Design 

The present study employed a quasi-experimental design comparing four different groups. There were two independent variables: the linguistic similarity and the motivation and attitudes towards languages’ learning and use. Linguistic similarity was defined in terms of the genealogical and typological criteria that were also applied in the study with adults (Chapter 2). Similarly to the latter, three bilingual groups were formed, in this case, however, involving adolescent bilinguals from the same populations and areas: Albanian-Greek and Bosnian-Albanian bilinguals, using more similar languages, and Turkish-Albanian bilinguals, using less similar languages. Albanian monolinguals were again used as a control group. Although, Bosnian-Albanian and Albanian-Greek were also used as a control between one-another to examine if the potential effects are indeed due to linguistic similarity. In the first set of the analyses, the DV were the accuracy and reaction times, as well as effects (differences between conditions in RTs), measuring inhibitory control, cognitive flexibility, conflict monitoring, orienting and alerting. In this study, there was an additional language-specific measure of EF, the Verbal semantic fluency task, given in the Albanian language- as a common language for all the groups.  In a second set of the analyses, two bilingual groups, from the overall bilingual sample population (including Serbian-Albanian bilinguals and Serbian monolinguals), were formed- higher motivation/more positive attitudes toward L2 learning and use, and lower motivation/less positive attitude bilingual group toward L2 learning and use which were again compared to the monolingual participants. 
A series of analyses of variance (ANOVAs) were conducted to investigate the effect of linguistic similarity as well as motivation/attitude towards L2 learning and use on EFs. However, since the groups differed in terms of several possible confounds (see Table 7 for Linguistic Similarity groups; see Table 8 for L2 motivation/attitude groups) a further ANCOVA was conducted, with each of these variables as the covariate, only if these variables were significant predictors of the the dependent variables of the specific analysis (see Table 16 in Appendix A). Furthermore, I examined the data by estimating a Bayes factor using Bayesian Information Criteria (Wagenmakers, 2007), which estimates strength of evidence under the null hypothesis as compared to the alternative hypothesis.

[bookmark: _Toc59304399][bookmark: _Toc90063235]3.5.3. Materials and Procedure 
Prior to the main cognitive tasks, participants were given demographic, language proficiency (vocabulary), language background and non-verbal intelligence (Raven’s) measures. Then, they were given the self-report questionnaires. They also performed four tasks: the ANT, Task-Switching paradigm, the Simon task, and the Verbal fluency test (semantic part). Data were collected in a quiet room, at high-schools and middle schools (Peje, Prizren and Prishtine) in Kosovo, university libraries or community centers in (Thessaloniki) Greece. Tasks and questionnaires were given in counterbalanced order. 

[bookmark: _Toc59304400][bookmark: _Toc90063236]3.5.4. Demographics and Control Variables
General intelligence. The Abbreviated Raven’s Standard Progressive Matrices Test (Bilker, et al., 2012) was used to measure nonverbal intelligence (non-verbal reasoning). This test is considered a culturally independent relevant measure (Raven, 2000) and consists of 9 matrices, listed in order of difficulty. The participants were instructed to match or find the missing element that completes each pattern among 6 or in some cases 8 (depending on the section) other figures presented below the main figure. Higher scores indicate higher non-verbal intelligence. 
Socio Economic Status (SES). The same measure was used as in Study 1. Yet mean parental SES was calculated for each adolescent, based on the average of parents’ education, as well as occupation type and position in occupation reports.  
Language Background. To gain insight into the language background of participants, the questionnaire used in the first study was also given to adolescents (developed by Ladas, 2013 and also used in the Ladas et al., 2015, and the Vivas et al., 2017, 2020 studies with bilinguals). Some measures were added, however, given their relevance to the developmental phase that participants undergo in the present study, as well as to more holistically describe the bilingual profile and respond to recent calls regarding relevant measurement methods. The additional measures are listed below:
1. Perceived Continuous degree of bilingualism. A question was added to the language background questionnaire to obtain a continuous perceived degree of bilingualism measure (see Incera & McLennan, 2018). The item stated: “How much of the time you are exposed to the less frequent language out of A and B? Please mark it using the ruler below, trying to be as precise as you can”.  The ruler ranged from 0 to 50, with 50 indicating balanced use of the two languages and 0 indicating monolingualism. The measure was added as many authors have suggested that bilingualism exists along a continuum rather than as a category (Incera & McLennan, 2018; Chung-Fat-Yim et al., 2020). Specifically, what they suggest is that the dynamic nature of the degree of bilingualism is better captured by a continuous variable, as the categorical variable often masks the individual differences across groups.  
2. Perceived linguistic similarity. Two items were added to the language background questionnaire to measure perceived linguistic similarity (Tsang, 2015). The first question was the following: “In your opinion, how close is language A to language B? Please circle the number that you think best represents the closeness between the two languages”. The scale ranged from 1 to 10, with 1 indicative of the least similarity, and 10 corresponding to the highest linguistic similarity. I further added a categorical question (“Yes” or “No” response required): “Do you think language A and language B have any similarities?”. The perceived linguistic similarity items were added since perceived linguistic similarity has shown to affect cross-linguistic interference (Benson, 2002), which then potentially influences language control processes. Only the continuous variable was used for analyses purposes, specifically for describing the bilingual groups.  
3. Musical and video-game training. (Green & Bavelier, 2003). Questions were also added to measure participants’ musical training and video-game training. Specifically, regarding musical training, one “yes” or “no” question (“Have you received any musical education in addition to compulsory music lessons in the elementary and junior high schools?”) was added along with three open-ended questions (“What instrument/s do you play?”, “For how many years? and “Are you able to read musical notes”). The following “yes” or “no” question was added regarding video-game training: “Did you play any video games in the last 6 months?” along with three open-ended questions: “what type(s) of video games did you play?”, “how many hours per week you played these types of video games in the last 6 months” (on average)?”, and lastly “please state at for how many years you have been playing video games”. Only the continuous variable based on the total years of training for both variables were used. Specifically, these two variables were used for matching purposes, and as covariate when appropriate. Higher scores indicated more years of training for both music and video-game training. 
Vocabulary. The Weschler Adult Intelligence Scale (WAIS III) vocabulary subtest (Wechsler, 1997) was given to participants, as used in the first study. Notably, I were aware that the questionnaire was appropriate for participants of 16 years old and above, and that for appropriate measure for participants under 16 years old would be the vocabulary set from the Wechsler Intelligence Scale for Children (WISC), however, this would not allow us to use the same measure within the adolescent population. Lower values in the L1 and L2 vocabulary measure indicated lower proficiency. 
Language switching. The same measure was used as in Study 1; namely, the Bilingual Switching Questionnaire (BSWQ) developed by (Rodrigue-Fornells et al., 2012).The questionnaire showed moderate internal consistency (Cronbach's α of .61).
L1 and L2 motivation/attitudes. An adapted version of the mini Attitude/Motivation Test Battery (mini-AMTB; Gardner & MacIntyre, 1993), involving some items of the AMTB questionnaire used in the first study, was used to measure motivation and attitudes regarding L1 and L2 learning and use. The questionnaire was adapted for use with bilingual adolescents and was translated to Albanian (the common language of participants) back translated to English for accuracy control purposes and were then adapted to refer to the specific languages used by each bilingual group. There was a total of sixteen items tapping on instrumental (e.g., “Practicing Albanian is important because I will need it for my career”) and integrative orientation (e.g., “Practicing Albanian is important because I will be able to interact more easily with speakers of Albanian”), parental encouragement (e.g., “When I was younger, my parents were very interested in my progress with Albanian”), attitudes towards practicing the L2 (e.g., “I really enjoy practicing Albanian”), attitudes towards L2 speaking people (e.g., “The more I get to know native Albanian speakers, the more I like them”), desire to learn L2 (e.g., “ I would like to learn as much Albanian as possible”) and L2 use anxiety (e.g., “Speaking Albanian anywhere makes me feel worried”). Responses were reported on a likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree). Higher scores indicated more motivation/positive attitudes towards learning and using the respective language. L1 motivation/attitude was used for descriptive purposes while the L2 motivation/attitude in addition to the descriptive purpose, it was also used to create the groups. Specifically, in the second set of analyses, based on the median split method applied on the overall bilingual data set on L2 motivation/attitudes (see section 3.6.2), two groups were formed- higher motivation/more positive attitudes and lower motivation/less positive attitudes. The questionnaire showed high internal consistency (Cronbach's α of .87). 
Perceived teachers’ appreciation of bilingualism. A modified version of the questionnaire Perceptions of teachers’ appreciation of linguistic diversity, developed by Goriot, Denessen, Bakker, and Droop (2016) (see also Chun & Dickson, 2010; Lee & Oxelson, 2006), was adapted to measure perceived teachers’ appreciation of bilingualism, therefore only given to bilinguals. Specifically, the original items were translated to Albanian and back-translated to English for accuracy control purposes, and were then adapted to refer to the specific languages used by each bilingual group. Specifically, it involved 10 items, referring to both languages yet focusing more on the language  used within the school setting, such as “My teachers do not allow me to talk in Turkish in the classroom with other children”, or “I have the feeling that my teachers appreciate that I speak another language besides Albanian”. Response options were recorded on a likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). Higher scores indicated higher levels of perceived teachers’ appreciation of bilingualism. The questionnaire showed a somewhat low internal consistency (Cronbach's α of .66).
L1 and L2 educational support. I also obtained a measure of perceived support provided via formal education regarding both L1 and L2. A relevant questionnaire (Landry & Bourhis, 1997) was adapted for use with bilingual participants and was translated to Albanian and back-translated to English for accuracy control purposes. It consisted of seven items, i.e., “How much of your school instruction is in Turkish?”, or “How much of your school material is in Turkish?”. Response options were recorded on a likert scale ranging from 1 (not at all) to 6 (totally). Higher scores indicated more educational support for the respective language. The questionnaire showed high internal consistency (Cronbach's α of .88). Lower values in the L1 and L2 educational support measure, indicated less educational support regarding the two languages. 
Verbal semantic fluency. The Verbal Fluency test (semantic part) (Gligorović & Buha, 2014; Lalović & Jovović, 2013; Kosmidis et al., 2004) - was used as a language specific measure of EF. Given the fact that the phonemic version of the fluency task relies heavily on vocabulary knowledge, I only assessed the participants in the semantic version of the verbal fluency task (Gordon et al., 2018). In this task participants are given one minute to produce as many words as possible in a particular category, while avoiding proper nouns, numbers, and swear words, as well as repetitions and morphological variants (e.g., after saying “create”, can’t say “creating”, “creator”). Participants were asked to provide words for three semantic categories (animals, objects, and fruits) in each language they spoke.  The total score was calculated by the number of the correct words from each of the categories. The higher the number of words, indicated a better level of (semantic) fluency. For analyses purposes, and in line with other studies (i.e. Abdelgafar & Moawad, 2015) verbal semantic fluency in Albanian (the common language to all the groups) was used as language-specific measure of EF. Verbal semantic fluency involves establishing a task set, strategic search, and avoidance of repetitions (Diamond, 2013;), thus considered as a measure of EF (including cognitive flexibility and inhibitory control) as well as a memory and language (Gawda & Szepietowska, 2016; Thompson-Schill et al., 2005) 

[bookmark: _Toc59304401][bookmark: _Toc90063237]3.5.5. Computerized tasks.

All computerized tasks were presented and completed in a laptop, with participants seated approximately 60cm from a 15.6 inch screen. All tasks were programmed and administered in E-prime.  It is noted that mean of median RTs (for accurate trials only) were extracted for all computerized tasks in the current study.
Inhibitory Control. Two tasks were employed to measure selective attention and inhibitory control, the Simon task (see Chapter 2 for a description) and the auditory Attention Network Test (ANT) version was used to measure three attention networks: alerting, orienting, and executive attention (indicative of inhibitory control) (Fan et al., 2002). In the auditory version of the task, in order to measure the three networks independently, instead of using the original double-cue asterisk for alerting (also used as an orienting cue however), a high alerting tone of short duration was used (see Callejas, Lupiáñez & Tudela, 2004). Participants were asked to look at the fixation point (+) in the middle of the screen. The target, which was an arrow pointing to either left or right, was presented alone (neutral condition) or flanked by four identical arrows, pointing to the same or opposite direction relative to the central arrow (congruent and incongruent conditions). There were also 4 cue conditions: a no-cue, spatial-cue, center-cue, and an alerting-cue conditions respectively). Prior to the three experimental blocks, (including 288 trials in total), 24 practice trials were presented; in the latter, different from the experimental blocks, immediate feedback was provided to the participants regarding response accuracy and speed. Each trial consisted of a combination of one of the four cuing types and one of the three flanker conditions, the order of which was randomized. Faster reaction times and higher accuracy indicated better performance. 
Cognitive flexibility and Conflict monitoring. The same Task-Switching, as in Study 1 (Chapter 2) was employed with adolescents.


3.6. [bookmark: _Toc59304403][bookmark: _Toc90063238]Results

[bookmark: _Toc90063239]3.6.1. Linguistic similarity analyses 

A series of analyses of variance (ANOVAs) were conducted, regarding both accuracy and RTs data as well as the calculated effects. Furthermore, an ANCOVA analyses was run following the Multiple Stepwise Regression analyses which was conducted to model the contribution of the potentially confound factors in predicting the EF performance. The Stepwise method was chosen as it is suitable in eliminating the variables that are not significant in predicting the DV while keeping the best predictors in the model. The factors that remained significant in the stepwise regression (See Table 16 in the Appendix A), were then included as co-variate in ANCOVA analyses however, only if the groups were significantly different on that variable (See Table 7 in the Participants section; Field, 2013; Wickens, & Keppel, 2004). Furthermore, I examined the data by estimating a Bayes factor using Bayesian Information Criteria (Wagenmakers, 2007), which estimates strength of evidence under the null hypothesis as compared to the alternative hypothesis.






















Inhibitory Control. 
Simon Task.Thirteen participants were removed based on performance of 2SDs below the overall accuracy mean. Mean accurate RTs were submitted to a 4 x 3 ANOVA with Linguistic similarity (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) as the between-subjects factor, and Congruency (Neutral, Congruent, and Incongruent conditions) as the within-subjects factor. 
RT analyses. There was a significant main effect of Congruency [F (2, 348) = 50.98, p < .001, η2 = .22)]. Bonferroni post-hoc analyses showed significant differences among all conditions (all p’s < .001). Specifically, I found a significant Congruency effect of 37ms in magnitude. There was also a significant main effect of Linguistic similarity [F (3, 174) = 10.83, p < .001, η2 = .15)]. Post-hoc analysis showed that overall, Turkish-Albanian bilinguals had overall the fastest reaction time (M = 479.01, SD = 90.02) as compared to both Albanian monolinguals (M = 537.61, SD = 90.02, p = .010) and Bosnian-Albanian bilinguals (M = 585.17, SD = 90.02, p < .001). Bosnian-Albanian bilinguals also had significantly slower RTs as compared to Albanian-Greek bilinguals (M = 530.59, SD = 90.02, p = .042). Finally, there was a significant Congruency by Linguistic similarity interaction [F (6, 348) = 7.68, p < .001, η2 = .12)]; see Figure 10. 


Figure 10. The Linguistic distance by Trial type interaction for overall RT in the Simon task (error bars represent standard errors).

To analyze it further I ran a One-way ANOVA for each of the conditions. Significant Linguistic similarity effects were demonstrated in all analyses; for neutral trials, [F (3, 174) = 10.54, p < .001, η2 = .15)] for congruent trials [F (3, 174) = 8.66, p < .001, η2 = .13)], and for incongruent trials [F (3, 174) = 12.14, p < .001, η2 = .17)]. Post-hoc comparison using Bonferroni test, revealed that for neutral trials, Turkish-Albanian bilinguals had significantly faster reaction times (M = 458.55, SD = 87.88) as compared to all groups, Albanian monolinguals (M = 516.38, SD = 85.53, p = .041), Albanian-Greek (M = 553.88, SD = 125.72, p < .001), and Bosnian-Albanian bilinguals (M = 570.52, SD = 115.25, p < .001). For congruent trials, Turkish-Albanian bilinguals had significantly faster reaction times (M = 471.76, SD = 88.81) as compared to Albanian monolinguals (M = 528.05, SD = 89.18, p = .023), and Bosnian-Albanian bilinguals (M = 566.47, SD = 109.65, p < .001). Whereas, Albanian-Greek bilinguals (M = 495.41, SD = 87.08) had significantly faster reaction times as compared to Bosnian-Albanian bilinguals (p = .005). For incongruent trials, Bosnian-Albanian bilinguals (M = 618.52, SD = 112.09) had significantly slower reaction times as compared to Turkish-Albanian -who had the fastest reaction times, (M = 506.72, SD = 82.60, p < .001) and Albanian-Greek (M = 542.48, SD = 90.85, p = .001).
The analysis of the interaction with the Simon effect (RTIncongruent-RTCongruent) as a DV, showed no effect of linguistic similarity between groups (F (3, 174) = .86, p = .460, η2 = .01). The analyses with Facilitation effect (RTNeutralt-RTCongruent) as a DV revealed a significant main effect of Linguistic similarity [F (3, 174) = 12.19, p < .001, η2 = .17)]. Post-hoc comparison using Bonferroni test revealed that Albanian-Greek bilinguals (M = 58.47 SD = 85.74) showed the greatest facilitation effect as compared to Albanian monolinguals (M = -11.66, SD = 45.58, p < .001), Bosnian-Albanian (M = 4.05 SD = 67.23, p < .001) and Turkish-Albanian bilinguals (M = -13.21, SD = 41.09, p < .001). 
Accordingly, the Bayesian univariate ANOVA with the Simon task overall RT measure as the DV, showed extreme evidence for the alternative hypothesis of a Linguistic similarity effect (BF10 = 12149.35). Post-hoc analysis suggested extreme evidence, and strong evidence, for the Turkish-Albanians being faster than the Bosnian-Albanian (BF10= 25617.25) and for the Albanian monolinguals (BF10= 42.48), respectively. A Bayesian univariate ANOVA with the Simon Effect showed strong evidence in support for the null hypothesis of a Linguistic similarity effect (BF01 = 12.05). A Bayesian univariate ANOVA with the Facilitation Effect showed an extreme evidence for the alternative hypothesis of a Linguistic similarity effect (BF10 = 46301.66). Post-hoc analysis suggested an extreme evidence, for the Albanian-Greek bilinguals showing more facilitation effect as compared to Albanian monolinguals (BF10= 2870.81) and Turkish-Albanian (BF10= 6727.29) and a strong evidence for more facilitation effect as compared to Bosnian-Albanian (BF10=17.98)
Multiple Stepwise Regression analyses revealed that from the factors added, namely- Age, SES, General Intelligence, Video-gaming and Musical training, only Age (β= -.35, p < .001) and General Intelligence (β= -.25, p < .001) remained as significant predictors. Both these factors explained 22 % of the variance of the outcome variable (R2=.22, R2Adjusted = .21, F (2, 175) = 25.40, p < .001). For this reason, ANCOVA analyses were run with these two variables. 
An ANCOVA with Age as co-variate [F (1,173) = 22.34, p < .001, η2 = .11] showed a significant main effect of Linguistic similarity [F (3, 173) = 7.14, p < .001, η2 = .11)]. Bosnian-Albanian were significantly slower than both Turkish-Albanian (p = .030) and Albanian-Greek (p < .001) bilinguals. When adjusting for the influence of age, Turkish-Albanian bilinguals and Albanian monolinguals no longer differ. The main effect of Congruency [F (2, 346) =.70, p = .493, η2 = .01)] was no longer significant. Whereas, the interaction Congruency by Linguistic similarity remained significant [F (6, 346) = 7.37, p < .001, η2 = .11)].  Finally, the analyses with facilitation effect as a DV, and with age as co-variate [F (1,173) = .13, p = .717, η2 = .00] reveals that the main effect of Linguistic similarity [F (3, 173) = 11.59, p < .001, η2 = .17)] remained significant. 
A further ANCOVA with General Intelligence as a covariate [F (1,173) = 9.66, p = .002, η2 = 05], showed the main effect of Congruency [F (2, 346) = 1.81, p = .165, η2 = .01)] was no longer significant. The main effect of Linguistic similarity remained significant after adjusting for the influence of intelligence [F (3, 173) = 7.15, p < .001, η2 = .11)], however, the bilingual advantage was no longer significant (Turkish-Albanian bilinguals and monolinguals no longer differ, p = .453). On the other hand, Bosnian-Albanian bilinguals were significantly slower than Albanian monolinguals (p = .032) in addition to Turkish-Albanian (p < .001) and the Albanian-Greek bilinguals (p = .023), after adjusting for the influence of intelligence. The interaction Congruency by Linguistic similarity remained significant when adjusting for the influence of non-verbal intelligence [F (6, 346) = 7.20, p < .001, η2 = .11)]. Finally, the analyses with facilitation effect as a DV, and with non-verbal intelligence as co-variate [F (1,173) = .72, p = .396, η2 = .00] reveals that the main effect of Linguistic similarity [F (3, 173) = 11.25, p < .001, η2 = .16)] remained significant.
Accuracy analyses. Analyses with mean accuracy rates in the Simon task showed a significant main effect of Congruency [F (2, 242) = 119.25, p < .001, η2 = .40)]. Post-hoc pairwise comparison showed that significant differences between all trial types (Mcongruent = .97, SD = .03; Mincongruent = .94, SD =.03; Mneutral = .88, SD = .03, all p’s < .001). That is, I found the typical congruency effect. The effect of Linguistic similarity [F (3, 174) =.09, p = .961, η2 = .01)], as well as the Congruency by Linguistic similarity interaction [F (6, 348) = .29, p = .938, η2 = .01)] were not significant. This was also supported by the Bayesian analysis which showed a very strong evidence for the null hypothesis (BF01 = 30.81) of a Linguistic similarity effect.
Mean RTs and ACC for the Neutral, Congruent and Incongruent trials in the Simon Task per linguistic similarity group are presented in Table 9.
The regression analyses could not be run as the predictors were not significantly correlated to the ACC in the Simon task, namely, Age (r = .04, p = .292) SES (r = -.03, p = .304), General Intelligence (r = -.02, p = .381), Video-gaming (r = .08, p = .138) and Musical training (r = -.02, p =.386)
ANT task.Two 4 x 3 x 4 mixed ANOVAs, for accuracy and reaction times respectively, were conducted to analyze ANT data, with Cueing type (Alerting, No Cue, Central, Spatial) and Congruency (Congruent, Incongruent, Neutral) as the within-subject factors, and Linguistic similarity (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) as the between-subject factor. Sixteen participants were excluded from the analyses based on 2SDs below overall mean accuracy criterion. 
RT analyses. There was a significant main effect of Congruency [F (2, 342) = 499.04, p < .001. η2 = .74]. Bonferroni post-hoc comparisons showed significant differences between the three conditions (all p’s < .001).  Specifically, I found a significant Congruency effect of 118 ms in magnitude. There was also a significant main effect of Cuing type [F (3, 513) = 236.92, p < .001. η2 = .58]. Post-hoc analysis showed that mean RT for the spatial-cue condition and the no-cue condition differed significantly from each other, as well as from the two other conditions, alert-cue and center-cue (p’s < .05). The main effect of Linguistic similarity was not significant [F (3, 171) = .62, p = .598. η2 = .01], neither was the two-way interaction between Linguistic similarity and Congruency [F (3, 171) = .10, p = .960. η2 = .00]. However, the two-way interaction between Linguistic similarity and Cue type was significant [F (9, 516) = 2.28, p = .016. η2 = .03]; see Figure 11. 
To analyze this interaction I collapsed the data across the three congruency conditions and extracted Cue type data (Alerting, No Cue, Central, and Spatial). I then ran a One-way ANOVA for each cueing type separately. The results showed that there was no significant difference among language groups in any of the cue type conditions; namely, Alerting [F (3, 172) = .79, p = .500. η2 = .01], Center cue trials [F (3, 172) = .69, p = .554. η2 = .01], No cue trials [F (3, 172) = .55, p = .645. η2 = .01], and Spatial cue trials [F (3, 172) = .83, p = .479. η2 = .01]. A further one-way ANOVA with the Facilitation effect as a DV was run, however, it showed no significant difference among language groups [F (3, 171) = .11, p = .954. η2 = .00]. Finally, the three-way interaction between Linguistic similarity, Cue type, and Congruency did not reach statistical significance F (18, 1026) = 1.55, p = .065. η2 = .02]. A Bayesian univariate ANOVA with the overall ANT RTs as the DV showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 14.24).



Figure 11. The Linguistic distance by Cue type interaction for overall RTs in the ANT (error bars represent standard errors).

Regression analyses indicated that among the factors -Age, SES, General Intelligence, Video-gaming and Musical training, only Age (β = - .25, p < .001) and SES (β = - .16, p = .024) were significant predictors. The overall fit of the model including Age and SES was R2 of .095, which means that the model explained 9.5 % of the variance in RT of the ANT task (R2Adjusted = .08, F (2, 172) = 9.02, p < .001). Thus, ANCOVA analyses were run with these two variables. 
An ANCOVA with Age as a covariate [F (1, 170) = 9.90, p = .002, η2 = .05], showed that the main effects of Congruency [F (2, 340) = 8.90, p < .001, η2 = .05)], Cue type [F (3, 510) = 6.62, p < .001. η2 = .03], and the two-way interaction Linguistic similarity and Cue type [F (9, 510) = 2.36, p = .013. η2 = .04] remained significant. Whereas the main effect of Linguistic similarity [F (3, 170) = .08, p = .968, η2 = .00)], the two-way interaction Congruency by Linguistic similarity [F (6, 340) = .70, p = .644. η2 = .01] and the three-way interaction between Linguistic similarity, Cue type, and Congruency [F (18, 1020) = 1.49, p = .082, η2 = .02] remained insignificant. 
A further ANCOVA with SES  as a covariate [F (1, 170) = 4.19, p = .042, η2 = .02], showed that the main effects of Congruency [F (2, 340) = 74.13, p < .001, η2 = .30)], Cue type [F (3, 510) = 29.68, p < .001. η2 = .14],  and the two-way interaction Linguistic similarity Cue type [F (9, 510) = 2.26, p = .017, η2 = .03] remained significant. Whereas the main effect of Linguistic similarity [F (3, 170) = .34, p = .796, η2 = .00)], the two-way interaction Congruency by Linguistic similarity [F (6, 340) = .58, p = .745, η2 = .01] and the three-way interaction between Linguistic similarity, Cue type, and Congruency [F (18, 1020) = 1.43, p = .107, η2 = .02] remained insignificant. 
Attention network difference scores. I further analyzed the data using the difference scores corresponding to three attention networks (inhibitory control, alerting, orienting). For the Conflict effect measure (Incongruent minus Congruent trials), the main effect of Linguistic similarity did not reach significance [F (3, 171) = .60, p = .615. η2 = .01]. A Bayesian univariate ANOVA with Conflict effect as the DV showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 13.64). For the Alerting effect (no-cue trials minus alert-cue trials), the main effect of Linguistic similarity was also non-significant [F (3, 171) = .45, p = .716. η2 = .01]. Similarly, a Bayesian univariate ANOVA with Alerting effect as the DV showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 14.91). On the other hand, for the Orienting effect (central-cue trials minus spatial-cue trials) there was a significant main effect of Linguistic similarity [F (3, 171) = 3.22, p = .022, η2 = .05]. Post-hoc analysis revealed that the Bosnian-Albanian bilinguals (M = 35.71, SD = 64.02) had a smaller orienting effect as compared to the Albanian monolinguals (M = 54.95, SD = 61.91, p < .05). That is Bosnian-Albanian bilinguals benefited less from the spatial cue. No other differences were found among language groups. The Bayesian univariate ANOVA with Orienting effect as the DV showed substantial evidence for the alternative hypothesis (BF10 =5.77).
Mean RTs for the Alert, Center, No, and Spatial conditions in the ANT Task per linguistic similarity group are shown in Table 12. 
Accuracy analyses. There was a significant main effect of Congruency F (2, 344) = 105.49, p < .001. η2 = .38]. Post-hoc analyses showed a significant difference between all trial types (all p’s < .05). There was also a significant main effect of Cue type, [F (3, 516) = 14.26, p < .001. η2 = .07]. Post-hoc analysis showed higher overall accuracy in the spatial-cue condition (M = .96, SD = .03) as compared to the center-cue condition (M = .95, SD = .03) and the no-cue condition (M = .94, SD = .05); also lower accuracy in the no-cue condition relative to the alert-cue condition (M = .95, SD = .03), all p’s < .005. The main effect of Linguistic similarity was not significant [F (3, 172) = .25, p = .86. η2 = .01]. Only two-way interaction between Linguistic similarity and Cue type reached statistical significance [F (9, 516) = 2.14, p < .05. η2 = .01]; see Figure 12. No other interactions- that is, Congruency by Linguistic similarity [F (6, 342) = .49, p = .815, η2 = .01] and Congruency by Cue type by Linguistic similarity [F (18, 1026) = 1.38, p = .128, η2 = .02] reached statistical significant

 
 Figure 12. The Linguistic distance by Cue type interaction for overall accuracy in the ANT (error bars represent standard errors).

To analyze this interaction I collapsed the data across the three congruency conditions, and extracted Cue type data (Alerting, No Cue, Central, and Spatial). I then ran a One-way ANOVA for each cue type separately. The effect of Linguistic similarity was not significant for  any cue type conditions; namely, in the Alerting [F (3, 172) = .53, p = .66. η2 = .01], Center cue [F (3, 172) = .53, p = .66. η2 = .01], No cue [F (3, 172) = 1.24, p = .29. η2 = .02], and Spatial cue conditions [F (3, 172) = 1.26, p = .94. η2 = .01]. It is finally noted that the three-way interaction between Linguistic similarity, Cue type, and Congruency did not reach statistical significance. 
A Bayesian univariate ANOVA with the overall ANT ACC as the DV showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 25.36).
Mean ACC for the Alert, Center, No, and Spatial conditions in the ANT Task per linguistic distance group are shown in Table 11.

The regression analyses could not be run as the predictors were not significantly correlated to the DV, namely, Age (r = .02, p = .366) SES (r = -.12, p = .052), General intelligence (r = -.03, p = .322), Video-gaming (r = -.01, p = .461) and Musical performance (r = -.11, p =.073).

Cognitive Flexibility and Conflict monitoring.
Eight participants were removed from the analyses based on performance of 2SDs below mean overall accuracy. I ran a 2 X 4 ANOVA, with mean reaction times and accuracy rates for Switching costs (Switch and Repeat), and then for Mixing costs (Repeat and Pure) and Linguistic similarity (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) as the between-subjects factor. Two Multiple-Stepwise Regression analyses (RT and ACC) were conducted with the confounding variables as covariates-namely, Age, SES, General Intelligence, Video-gaming and Musical training. For RTs, the analyses indicated that among all the factors only Age was shown to be a significant predictor (β= -.22, p = .002). The overall fit of the model was R2 of .052, which means that the model explained 5.2 % of the variance in RT of the Task Switching (R2Adjusted = .04, F (1, 178) = 9.73, p < .001). For this reason, an ANCOVA with Age as a covariate was included in the respective RT analyses. 
For ACC, the analyses indicated that only SES (β = .15, p = .042) and General intelligence (β = .16, p = .027) were significant predictors of the DV. The overall model including SES and General Intelligence explained 5.9 % of the variance in ACC of the Task Switching (R2=.059, R2Adjusted = .04, F (2, 177) = 5.56, p = .005).For this reason, an ANCOVA with SES and General Intelligence as covariates was included in the respective ACC analyses.  

Cognitive Flexibility.  
Results with mean accurate RTs showed a significant main effect of Trial type [F (1, 176) = 465.80, p < .001, ƞ2=.72)]. Post-hoc comparisons showed a significant difference between both conditions, Repeat (M = 834.60, SD = 223.78) and Switch (M = 1113.16, SD = 294.49; p < .001); that is a significant overall switching cost (278 ms). The main effect of Linguistic similarity [F (3, 176) =.25, p = .855, η2 = .00)] was not significant. However, the Trial Type by Linguistic similarity interaction was significant [F (3, 176) = 2.83, p = .039, η2 = .04)]; see Figure 13. 


Figure 13. Linguistic similarity by Cognitive flexibility interaction for overall RTs (error bars represent standard errors).

Analysis of the interaction showed that there was no significant difference among groups in the Switch trials [F (3, 176) = .03, p = .992, η2 = .00)], neither was there a significant difference in the Repeat trials [F (3, 176) = 1.30, p = .275, η2 = .02)]. Lastly, there was a significant main effect of Linguistic similarity with the Switching cost effects (mean RT for Switch minus mean RT for Repeat trials) [F (3, 176) = 2.92, p = .039, η2 = .04)]; however, Bonferroni post-hoc analysis showed no significant group differences. Thus, the interaction appears to be driven by a non-significant tendency for faster responses time for repeat trials for Albanian-Greek and Turkish-Albanian bilingual groups, relative to the other two groups.
A Bayesian univariate ANOVA with the overall RT as the DV showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 14.84). For the switching cost as the DV, the Bayesian univariate ANOVA showed substantial evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 3.42).
An ANCOVA with Age as a covariate [F (1, 175) = 8.06, p = .005, η2 = .04] showed that the main effect of Trial type [F (1, 175) = 7.29, p = .008, η2 = .04)], and the interaction Linguistic similarity by Trial type [F (3, 175) = 2.90, p = .036, η2 = .04] remained significant. Whereas the main effect of Linguistic similarity [F (3, 175) = .37, p = .772, η2 = .01)] remained insignificant.
Accuracy analyses. The main effect of Trial type was significant [F (1, 176) = 154.65, p < .001, ƞ2= .46)]. Post-hoc comparisons showed significant differences between Switch (M = .81, SD = .09) and Repeat (M = .87, SD = .06; p < .001) trials. The main effect of Linguistic similarity [F (3, 176) = 1.85, p = .139, η2 = .03)] was not significant, and neither was the Trial Type by Linguistic similarity interaction [F (3, 176) = 2.26, p = .083, η2 = .03)]. 
A Bayesian univariate ANOVA with the overall ACC as the DV showed substantial evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 9.71).The Bayesian univariate ANOVA with the switching cost overall ACC as the DV showed anecdotal evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 2.31). 
A further ANCOVA with parental SES as a covariate [F (1, 175) = 4.72, p = .031, ƞ2= .02)], revealed that the main effect of Trial type [F (1, 175) = 19.76, p < .001, ƞ2= .10)] remained significant and the main effect of Linguistic similarity [F (3, 175) = 1.17, p = .322, η2 = .02] as well the interaction Trial Type by Linguistic similarity [F (3, 175) = 2.21, p = .088, η2 = .03] remained insignificant. 
A final ANCOVA with General intelligence as a covariate [F (1, 175) = 6.86, p = .010, ƞ2= .03)], showed that the main effect of Trial type remained significant [F (1, 175) = 22.76, p < .001, ƞ2= .11)], and the main effect of Linguistic similarity [F (3, 175) = 1.91, p = .129, η2 = .03)] remained insignificant. However, the Trial Type by Linguistic similarity interaction turned significant [F (3, 175) = 2.73, p = .045, η2 = .04)]. To analyze this interaction, I conducted a one-way ANCOVA for each trial (Repeat and Switch), while adding intelligence as a covariate. For the Repeat trials, I did not find a significant Linguistic similarity effect [F (3, 175) = .66, p = .573, η2 = .01)]. Although for the Switch trials, I did find a significant Linguistic similarity effect [F (3, 175) = 2.87, p = .038, η2 = .04)], post-hoc analysis revealed no significant difference among any group pairs.

Conflict Monitoring.  
The analysis with mean accurate RTs showed a significant main effect of Trial type [F (1, 176) = 429.48, p < .001, ƞ2=.70)]. Post-hoc comparisons showed significant differences between the conditions Repeat (M = 834.60, SD = 223.78) and Pure (M = 560.10, SD = 102.11; p < .001); that is a significant mixing cost effect (274 ms). The main effect of Linguistic similarity [F (3, 176) = 2.64, p = .051, η2 = .04)] was not significant, neither was the Trial Type by Linguistic similarity interaction [F (3, 176) = .412, p = .745, η2 = .01]. Lastly, the main effect of Linguistic similarity on the Mixing cost measure was also not significant (mean RT for Repeat trials minus mean RT for Pure trials) [F (3, 176) = .43, p = .728, η2 = .01)]. 
The Bayesian univariate ANOVA with the mixing cost RT as the DV showed strong evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 21.62).
An ANCOVA with age as a covariate [F (1, 175) = 10.29, p = .002, η2 = .05] showed that the main effect of Trial type [F (1, 175) = 13.41, p < .001, η2 = .07)] remained significant. Also, the main effect of Linguistic similarity [F (3, 175) = 2.36, p = .073, η2 = .03)] and the interaction Trial Type by Linguistic similarity [F (3, 175) = .75, p = .521, η2 = .01] remained insignificant. 
Accuracy analyses. The main effect of Trial type was significant [F (1, 176) = 82.68, p < .001, ƞ2= .32)]. Post-hoc comparisons showed significant differences between the two conditions Pure (M = .78, SD = .18) and Repeat (M = .87, SD = .06; p < .001). The main effect of Linguistic similarity [F (3, 176) = .28, p = .836, η2 = .01)] was not significant, neither was the Trial Type by Linguistic similarity interaction [F (3, 176) = 1.62, p = .186, η2 = .02)]. The Bayesian univariate ANOVA with the mixing costs overall ACC as the DV showed substantial evidence for the null hypothesis of a Linguistic similarity effect (BF01 = 5.10)
A further ANCOVA with SES as a covariate [F (1, 175) = 4.43, p = .037, ƞ2= .02)], revealed that the results pattern remained the same; that is, the main effect of Trial type [F (1, 175) = 10.14, p = .002, ƞ2= .05)] remained significant and the main effect of Linguistic similarity [F (3, 175) = .95, p = .416, η2 = .01)] and the interaction Trial Type by Linguistic similarity [F (3, 175) = 1.08, p = .315, η2 = .01] remained insignificant. 
Lastly, an ANCOVA with General intelligence as the covariate [F (1, 175) = 3.57, p = .060, ƞ2= .02)], revealed that the results pattern remained the same; that is the main effect of Trial type remained significant [F (1, 175) = 6.55, p = .011, ƞ2= .03)], whereas the main effect of Linguistic similarity [F (3, 175) = .67, p = .520, η2 = .01)] and the Trial Type by Linguistic similarity interaction [F (3, 175) = .99, p = .399, η2 = .01)] remained insignificant.
Mean RTs and ACC for the Switch, Repeat and Pure Trials in the Task-Switching per linguistic similarity group are shown in Table 10.

Verbal semantic fluency.
A One-way ANOVA was applied to Verbal semantic fluency total score, with Linguistic similarity (Turkish-Albanian, Bosnian-Albanian, Albanian-Greek bilinguals, and Albanian monolinguals) as the between-subjects factor. The results show that there was a significant main effect of Linguistic similarity [F (3, 186) = 30.99, p < .001, η2 = .33)]. Bonferroni post-hoc revealed that Turkish-Albanian bilinguals (M = 45.31, SD = 9.86) had a higher score than all the other groups, Albanian monolinguals (M = 36.66, SD = 6.22; p < .001), Albanian-Greek (M = 31.43, SD = 4.37; p < .001) and Bosnian-Albanian bilinguals (M = 36.61, SD = 6.22; p < .001). In addition, Albanian-Greek bilinguals has a significantly lower score than both Albanian monolinguals (p = .004), and Bosnian-Albanian bilinguals (p = .004).  The Bayesian univariate ANOVA with the verbal semantic fluency as the DV showed moderate evidence for the alternative hypothesis (BF10 = 4.33). 
A multiple-Stepwise Regression analyses was conducted with the confounding variables as covariates-namely, Age, SES, General Intelligence, Video-gaming and Musical training in predicting Verbal Fluency scores. The analyses revealed Age (β= .20, p = .002), General Intelligence (β= .26, p < .001) and SES (β= .15, p = .002) remained significant predictors. 
 The overall fit of the model was R2 of .171, which means that the model explained 1.7 % of the variance in Verbal (Semantic) Fluency score (R2Adjusted = .16, F (3, 235) = 16.21, p < .001). For this reason, an ANCOVA with Age, General Intelligence and SES as a covariate was included in the respective analyses.
An ANCOVA with age as a covariate revealed that Age did not have a significant effect [F (1, 186) = 2.91, p = .089, η2 = .01], and that the main effect of Linguistic similarity [F (3, 186) = 26.14, p < .001, η2 = .29)] remained significant. Bonferroni post-hoc revealed that Turkish-Albanian bilinguals still had a higher score as compared to all groups, namely, Albanian monolinguals (p < .001), Albanian-Greek (p < .001) and Bosnian-Albanian bilinguals (p < .001). Also, Albanian-Greek bilinguals still had a significantly lower score than both Albanian monolinguals (p = .006), and Bosnian-Albanian bilinguals (p = .004).  
ANCOVA with SES as a covariate, revealed that SES did not have a significant effect [F (1, 186) = 2.80, p = .096, η2 = .01], and that the main effect of Linguistic similarity F (3, 186) = 27.17, p < .001, η2 = .30)] remained significant. Bonferroni post-hoc revealed that the results remained the same- that is, Turkish-Albanian bilinguals still had a higher score as compared to all groups Albanian monolinguals (p < .001), Albanian-Greek (p < .001) and Bosnian-Albanian bilinguals (p < .001). Also, Albanian-Greek bilinguals still had a significantly lower score than both Albanian monolinguals (p = .019), and Bosnian-Albanian bilinguals (p = .008).  
Lastly, an ANCOVA with General intelligence as a covariate, revealed a non-significant effect [F (1, 186) = 3.81, p = .052, η2 = .02], and that the main effect of Linguistic similarity [F (3, 186) = 21.66, p < .001, η2 = .25)] remained significant Bonferroni post-hoc revealed that the results remained the same- that is, Turkish-Albanian bilinguals still had a higher score as compared to all groups Albanian monolinguals (p < .001), Albanian-Greek (p < .001) and Bosnian-Albanian bilinguals (p < .001). Also, Albanian-Greek bilinguals still had a significantly lower score than both Albanian monolinguals (p = .004), and Bosnian-Albanian bilinguals (p = .006).  

Summary of the results for the Linguistic similarity analyses

To sum up, there is no systematic evidence for an effect of linguistic similarity on cognitive performance. The results overall tend to point o null effects, as there were no significant found no differences found in inhibitory control (Simon Effect; strong Bayesian evidence for the null), cognitive flexibility (switching costs; substantial Bayesian evidence for the null) and conflict monitoring (mixing costs; strong Bayesian evidence for the null). Though, Albanian-Greek bilinguals had larger facilitation relative to all groups (extreme Bayesian evidence for the alternative). There were, however, no significant differences in overall ACC in any of the tasks (substantial to very strong Bayesian evidence for the null), nor in overall RT in the ANT (strong Bayesian evidence for the null) and in Task Switching (strong Bayesian evidence for the null). The only significant in overall RT was found in the Simon task, where Turkish-Albanian performed better than Albanian monolinguals and Albanian-Greek bilinguals. Although, these effects seem to have been partially driven by the differences in general intelligence. Thus, the only evidence pointing to a bilingual advantage is in verbal semantic fluency, where Turkish-Albanian bilinguals outperformed all groups, a finding that was largely unaffected by age, intelligence or SES; and supported by a substantial Bayesian evidence.


[bookmark: _Toc59304405][bookmark: _Toc90063240]3.6.2. L2 Motivation/Attitudes analyses

I further divided the participants based on their motivation and attitudes towards L2 learning and use are, based on the median split method, bilingual participants were divided into higher motivation/more positive attitudes towards L2 learning and use (N = 95; MMotivation = 59.29; 25 Bosnian-Albanian, 26 Turkish-Albanian, 27 Albanian-Serbian, 17 Albanian-Greek), and lower motivation/less positive attitudes towards L2 learning and use (N = 96; MMotivation = 44.39; 24 Bosnian-Albanian, 25 Turkish-Albanian, 23 Albanian-Serbanin, 24 Albanian-Greek), and were further compared to the monolinguals (N = 100; 50 Albanian; 50 Serbian) on the cognitive tasks. 
The rationale behind this was that the higher the motivation and the more positive the attitudes towards learning and using L2 will perform better in EF task due to their better performance , the higher the proficiency in terms of vocabulary,  possibly more language switching, more perceived educational support and potentially higher perceived teacher’s appreciation of bilingualism. This in turn will also lead to better performance in EF task for higher motivation group. To examine this, a series of analyses of variance (ANOVAs) were conducted, regarding both accuracy and RT data as well as the calculated effects. Since groups were different in terms of parental SES (See Table 8 in the Participants section), ANCOVA analyses was further conducted only when parental SES was a significant predictor of the respective DV. 




Inhibitory Control

Mean accurate RTs and mean accuracy rates were submitted to 3 (Congruency: Neutral, Incongruent and Congruent) by 3 (L2 motivation/attitudes: higher motivation/more positive attitudes, lower motivation/less positive attitudes and monolinguals) mixed ANOVA. 
Simon Task. RTs analyses. There was a significant main effect of Congruency [F (2, 550) = 55.41, p < .001, η2 =.16]. Post-hoc analyses revealed that all conditions differed significantly (all p’s < .001). That is, there was a significant congruency effect of 35ms in magnitude. The main effect of L2 motivation/attitudes [F (2, 275) = 1.69, p =.186, η2 = .01)] was not significant. However, the interaction of Congruency by L2 motivation/attitudes was significant [F (4, 550) = 2.97, p = .019, η2 = .02) See Figure 14]. [image: ]
Figure 14.  L2 motivation/attitudes by Trial type interaction for overall RT in the Simon task (error bars represent standard errors).

To analyze this interaction I ran a One-way ANOVA for each of the conditions. There was a no significant difference among L2 motivation/attitudes groups congruent [F (2, 275) = 1.69, p = .186, η2 = .01), incongruent [F (2, 275) = 1.69, p = .186, η2 = .01) and the neutral trials conditions [F (2, 275) = .98, p = .374, η2 = .01). The analysis of the interaction with the Simon effect (mean RTIncongruent – mean RTCongruent), showed a significant difference between groups (F (2, 275) = 6.59, p = .002, η2 = .04). Post-hoc analysis showed that monolinguals (M = 20.36, SD = 46.38) had a significantly smaller Simon Effect as compared to lower motivation/less positive attitudes towards L2 bilinguals (M = 48.23, SD = 60.97; p = .002). A Bayesian univariate ANOVA with the overall RT as the DV showed an substantial evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 5.61). Whereas a Bayesian univariate ANOVA with the Simon Effect as the DV showed very strong evidence for the alternative hypothesis of a L2 motivation/attitudes effect (BF10 = 14.39).

Multiple Stepwise Regression analyses indicated that among the factors Age, SES, General Intelligence, Video-gaming and Musical training, only Age (β= -.35, p < .001) showed to be a significant predictor of the outcome variable. The model explained 12.5% of the variance of the outcome variable (R2=.125, R2Adjusted = .12, F (1, 276) = 39.58, p < .001). However, the groups did not significantly differ on Age, and thus ANCOVA analyses were not conducted. 
 
Accuracy analyses. Analyses with mean accuracy rates showed a significant main effect of Congruency [F (2, 550) = 120.70, p < .001, η2 = .30)]. Post-hoc analyses revealed that all conditions differed significantly (all p’s < .001); higher accuracy was recorded in the congruent (M = .97, SD = .03) as compared to the neutral (M = .96, SD = .03) and the incongruent trials conditions (M = .91, SD = .08). The main effect of L2 motivation/attitudes [F (2, 275) = 1.37, p =.254, η2 = .01)] was not significant and neither was the interaction of Congruency by L2 motivation/attitudes [F (4, 550) = 2.27, p =.060, η2 = .01)]. 
A Bayesian univariate ANOVA with the overall ACC as the DV showed substantial evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 7.48).
Mean RTs and ACC for the Neutral, Congruent and Incongruent trials in the Simon Task L2 motivation/attitude groups are presented in Table 9.

Multiple Stepwise Regression analyses indicated that among the factors Age, SES, General Intelligence, Video-gaming and Musical training, only General Intelligence (β= .13, p = .028) showed a significant prediction. The model explained 1.7% of the variance of the outcome variable (R2=.017, R2Adjusted = .014, F (1, 276) = 4.87, p = .028). However, the groups did not significantly differ on General Intelligence and thus ANCOVA analyses were not conducted. 

ANT task. Two 4 x 3 x 3 mixed ANOVA for accuracy and reaction times were conducted to analyze mean scores with Cue type (Alerting, No Cue, Central, Spatial) and Congruency (Congruent, Incongruent, Neutral) as the within-subject factors, and L2 motivation/attitudes (higher motivation/ more positive attitudes, lower motivation/ less positive attitudes, and monolinguals) as the between-subject factor.
RT analyses. There was a significant main effect of Cue type [F (3, 816) = 346.43, p < .001. η2 = .56]. Bonferroni post-hoc analyses revealed that conditions differed significantly (all p’s < .001), participants were the slowest in no cue trials (M = 690.01, SD = 123.97) then, alert cue trials (M = 663.51, SD = 116.86), center cue (M = 650.45, SD = 112.49) and were the fastest in spatial cue trials conditions (M = 609.40, SD = 113.64). There was also a significant main effect of Congruency [F (2, 544) = 518.80, p < .001. η2 = .65]. Post-hoc comparisons showed significant differences between all the conditions (all p’s < .001); congruent (M = 625.19, SD = 115.79), neutral (M = 616.67, SD = 117.07), and incongruent trials conditions (M = 718.59, SD = 123.16). 
The main effect of L2 motivation/attitudes [F (2, 272) = 24.13, p < .001, η2 = .15)] was also significant, where monolinguals (M = 719.90, SD = 113.70) had significantly slower RT as compared to both higher motivation/more positive attitudes towards L2 (M = 624.46, SD = 113.66) and lower motivation/less positive attitudes towards L2 (M = 615.73, SD = 113.65), both p’s < .001. 

The two-way interaction (See Figure 15), Congruency by L2 motivation/attitudes was significant [F (4, 544) = 2.65, p = .032, η2 = .01)] 

[image: ]
Figure 15. L2 motivation/attitudes by Congruency interaction for overall RT in the ANT task (error bars represent standard errors).

To analyze this interaction I collapsed the data for cuing type and then ran a One-way ANOVA for each Congruency (Congruent, Incongruent, and Neutral). For congruent trials there was a significant difference among groups [F (2, 272) = 24.62, p < .001. η2 = .15], where monolinguals (M = 691.44, SD = 153.94) were significantly slower as compared to higher motivation/more positive attitudes towards L2 bilinguals (M = 595.41, SD = 95.57) lower motivation/less positive attitudes towards L2 bilinguals (M = 582.94, SD = 79.20), both p’s < .001. 
For the incongruent trials there was a significant difference among groups [F (2, 272) = 16.61, p < .001. η2 = .10], where again monolinguals (M = 775.66, SD = 146.45) were significantly slower as compared to higher motivation/more positive attitudes towards L2 bilinguals  (M = 678.27, SD = 107.49) and lower motivation/less positive attitudes towards L2 bilinguals (M = 683.55, SD = 109.61) both p’s < .001. For the neutral trials there was a significant difference among groups [F (2, 272) = 27.23, p < .001. η2 = .16], monolinguals (M = 684.42, SD = 153.94), again, were significantly slower than higher motivation/more positive attitudes towards L2 bilingual  (M = 584.56, SD = 90.78) and lower motivation/less positive attitudes towards L2 bilingual group (M = 572.48, SD = 77.69), both p’s < .001.
The two way interaction Cue Type by L2 motivation/attitudes [F (6, 816) = 2.03, p = .059, η2 = .01)] and the three-way interaction of Congruency by Cuing type by L2 motivation/attitudes [F (12, 1632) = 1.04, p = .406, η2 = .00)] did not reach statistical significance.
A Bayesian univariate ANOVA with the overall RT as the DV showed substantial evidence for the alternative hypothesis of a L2 motivation/attitudes effect (BF10 = 5.20).
Multiple Stepwise Regression analyses indicated that Age (β = - .30, p < .001) and SES (β = - .14, p = .014) and Musical training (β = .12, p = .027) were significant predictors of ANT Overall RT. The overall fit of the model including Age, SES and General Intelligence was R2 of .131, which means that the model explained 13.1 % of the variance in RT of the ANT task (R2Adjusted = .12, F (3, 271) = 13.62, p < .001). Since groups did not significantly differ on  Age and Musical training, an ANCOVA only with parental SES as a covariate was run.
An ANCOVA with parental SES as a covariate [F (1, 271) = .30, p = .584, ƞ2= .00)], revealed that the results remained unchanged. That is, the main effect of Congruency [F (2, 542) = 63.17, p < .001, ƞ2= .18)], Cue type [F (3, 813) = 42.20, p < .001. η2 = .13], L2 motivation/attitudes [F (2, 171) = 19.95, p < .001, η2 = .12)], and the two-way interaction Congruency by L2 motivation/attitudes [F (4, 542) = 2.43, p = .046, η2 = .01)] remained significant. Whereas, the two-way interaction Cue Type by L2 motivation/attitudes [F (6, 813) = 1.72, p = .112, η2 = .00)] and the three-way interaction Congruency, Cue type by L2 motivation/attitudes [F (12, 1626) = .90, p = .543, η2 = .00)] remained insignificant. 
Attention network measures analyses. The data was further analyzed using the difference scores corresponding to three attention networks (inhibitory control, alerting, orienting). The main effect of L2 motivation/attitudes did not reach statistical significance in none of the analyses conducted; that is for the Conflict effect (Incongruent minus Congruent trials) [F (2, 272) = 1.34, p = .264, η2 = .01], the Alerting effect (no-cue trials minus alert-cue trials) [F (2, 272) = 1.66, p = .199, η2 = .01]. However, there was a significant effect of L2 motivation/attitudes on the Orienting effect (central-cue trials minus spatial-cue trials) [F (2, 272) = 5.99, p = .003. η2 = .04]. Bonferroni post-hoc analyses showed that monolinguals (M = 28.65, SD = 37.73) had significantly larger orienting effect score as compared to both, more higher motivation/more positive attitudes L2 bilingual group (M = 17.58, SD = 28.34, p = .043) and lower motivation/less positive L2 bilinguals (M = 13.50, SD = 24.12; p = .003).
A Bayesian univariate ANOVA with Conflict Effect as the DV substantial evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 7.66). Whereas, a Bayesian univariate ANOVA with Alerting effect as the DV showed substantial evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 5.69). Lastly, a Bayesian univariate ANOVA with Orienting effect as the DV showed substantial evidence for the alternative hypothesis of a L2 motivation/attitudes effect (BF10 = 8.41).
Mean RTs for the Alert, Center, No, and Spatial conditions in the ANT Task per L2 motivation/attitude groups are presented in Table 12.
Accuracy analyses. The analysis with mean accuracy rates showed a significant main effect of 
Cue type [F (3, 816) = 15.58, p < .001. η2 = .05]. Post-hoc comparisons showed that higher accuracy was recorded in spatial-cue trials (M = .96, SD = .03), as compared to no-cue trials (M = .95, SD = .04, p < .001) and center-cue trials (M = .96, SD = .03, p = .009). On the other hand, lower accuracy was recorded in no-cue trials as compared to center-cue trials (p = .006) and alter-cue trials (M = .96, SD = .03, p < .001). There was also a significant main effect of Congruency [F (2, 544) = 206.45, p < .001. η2 = .43]. ]. Post-hoc comparisons showed significant differences between all the conditions (all p’s < .001). Participants had the highest accuracy in the congruent condition (M = .98, SD = .01) then neutral condition (M = .97, SD = .03), and the lowest accuracy in incongruent condition (M = .93, SD = .06). The main effect of L2 motivation/attitudes was not significant [F (2, 272) = .51, p = .598, η2 = .00)], neither were any of the two-way interactions Congruency by L2 motivation/attitudes [F (4, 544) = 1.10, p = .353, η2 = .00)], Cuing type by L2 motivation/attitudes [F (6, 816) = .88, p = .506, η2 = .00)], nor the three-way interaction of Congruency by Cuing type by L2 motivation/attitudes [F (12, 1632) = .78, p = .669, η2 = .00)]. 
A Bayesian univariate ANOVA with the overall ACC as the DV showed a strong evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 15.87).
Mean ACC for the Alert, Center, No, and Spatial conditions in the ANT Task per L2 motivation/attitude groups are presented in Table 11.

Multiple Stepwise Regression analyses indicated that only General Intelligence (β = .16, p = .007) was a significant predictor of the DV. The overall fit of the model was R2 of .026, which means that the model explained 2.6 % of the variance in RT of the ANT task (R2Adjusted = .023, F (1, 273) = 7.41, p = .007). ANCOVA analyses with General Intelligence as a covariate was not further conducted since the groups did not significantly differ on General Intelligence.

Cognitive Flexibility and Conflict Monitoring analyses
 I ran two separate 4 x 2 ANOVAS, for the mean accurate RTs and the mean accuracy rates in Switch and Repeat trials (Switching Cost), as well as in the Pure and the Repeat trials (Mixing Cost), with L2 motivation/attitudes (higher motivation/ more positive attitudes, lower motivation/ less positive attitudes, and monolinguals) as the between-subject factor.  Multiple Stepwise Regression analyses for the Overall RT indicated that only Age was shown to be a significant predictor (β= -.14, p = .014). The overall fit of the model was R2 of .021, which means that the model explained 2.1% of the variance in RT of the Task Switching (R2Adjusted = .01, F (1, 278) = 6.05, p = .014). Whereas the regression analyses for the Overall ACC indicated that only General Intelligence (β= .34, p < .001) was a significant prediction. The model explained 11.6% of the variance of the outcome variable (R2=.116, R2Adjusted = .11, F (1, 278) = 36.64, p < .001). ANCOVA analyses was not conducted for neither RT nor ACC as the groups did not significantly differ on Age and General Intelligence. 

Cognitive Flexibility. 
RTs analyses. There was a significant main effect of Trial type [F (1, 277) = 355.13, p < .001, η2 =.56]. Post-hoc comparisons showed significant differences between the conditions repeat (M = 817.83, SD = 221.09) and switch (M = 1020.01, SD = 295.17; p’s < .001); that is significant switching cost effects (202 ms). The main effect of L2 motivation/attitudes was not significant [F (2, 277) = .06, p = .934, η2 = .00)]. However, the interaction of Trial type by L2 motivation/attitudes did reach statistical significance [F (2, 277) = 3.78, p = .024, η2 = .02) See Figure 16].
 [image: ]
Figure 16. L2 motivation/attitudes by Switching Costs Trial type interaction for overall RTs (error bars represent standard errors).

To analyze this interaction I conducted a one-way ANOVA with switching costs RT as a DV and L2 motivation/attitudes as the between-subjects factor. The results show that there was a significant difference between L2 motivation/attitudes [F (2, 277) = 3.78, p =.024, η2 = .02), where monolinguals (M = 160.84, SD = 147.00), had significantly smaller switching cost effects as compared to higher motivation/more positive attitudes towards L2 bilingual group (M = 225.85, SD = 192.41, p = .042).
A Bayesian univariate ANOVA with Overall RT as the DV showed strong evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 24.54).

Accuracy analyses. The main effect of Trial type was significant [F (1, 277) = 146.57, p < .001, ƞ2=.34)]. Bonferroni post-hoc comparisons showed significantly higher accuracy in repeat (M = .90, SD = .06) as compared to switch trials (M = .86, SD =.10, p < .001). The main effect of L2 motivation/attitudes was also significant [F (2, 277) = 5.44, p = .001, η2 = .05)] where significantly higher accuracy was recorded by monolinguals (M = .90, SD = .13) as compared to high motivation/more positive attitudes towards L2 bilingual group (M =.87, SD = .13, p < .05) and low motivation/less positive attitudes towards L2 bilingual group (M =.87, SD = .15, p < .05). The interaction of Trial type by L2 motivation/attitudes [F (2, 277) = 2.27, p = .105, η2 = .01)] did not reach significance.
A Bayesian univariate ANOVA with Overall ACC as the DV showed very strong evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 5.16).

Conflict Monitoring. 
RTs analyses. There was a significant main effect of Trial type [F (1, 277) = 565.94, p < .001, η2 =.67]. Post-hoc comparisons showed significant differences between repeat (M = 817.83, SD = 221.09) and pure conditions (M = 570.63, SD = 107.96; p’s < .001), that is significant mixing cost effects (247 ms). The main effect of L2 motivation/attitudes was not significant [F (2, 277) = .87, p = .418, η2 = .00)] and neither was the interaction of Trial type by L2 motivation/attitudes [F (2, 277) = .02, p = .979, η2 = .00)].
A Bayesian univariate ANOVA with Overall RT as the DV showed strong evidence for the null hypothesis (BF01 = 24.54). 
Accuracy analyses. There was a significant main effect of Trial type [F (1, 277) = 34.13, p < .001, η2 =.11]. Bonferroni post-hoc comparisons showed significantly higher accuracy in pure (M = .90, SD = .05) as compared to repeat trials (M = .85, SD = .06, p < .001). The main effect of L2 motivation/attitudes group [F (2, 277) = 1.01, p = .366, η2 = .36)] and the interaction Trial type by L2 motivation/attitudes [F (2, 277) = .12, p = .855, η2 = .00)] did not reach significance.
A Bayesian univariate ANOVA with Overall ACC as the DV showed very strong evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 10.46).

Mean RTs and ACC for the Switch, Repeat and Pure Trials in Task Switching per L2 motivation/attitude group are shown in Table 10.

Verbal semantic fluency
A One-way ANOVA was applied to Verbal semantic fluency total score, with L2 motivation/attitudes (higher motivation/ more positive attitudes, lower motivation/ less positive attitudes, and monolinguals) as the between-subject factor.  The results revealed that there was no significant difference among groups [F (1, 236) = 1.89, p = .153, η2 =.01].
A Bayesian univariate ANOVA with verbal semantic fluency as the DV showed substantial evidence for the null hypothesis of a L2 motivation/attitudes effect (BF01 = 4.03).
Multiple Stepwise Regression analyses for the Verbal (Semantic) Fluency indicated that only SES was shown to be a significant predictor (β= .13, p = .012). The overall fit of the model was R2 of .011, which means that the model explained 1.1% of the variance in RT of the Task Switching (R2Adjusted = .01, F (3, 235) = 3.01, p = .012). Thus, only SES was included as a covariate in the analyses of Verbal (Semantic)Fluency.
An ANCOVA with SES as a covariate, revealed that SES did have a significant effect [F (1, 236) = 4.35, p = .007, η2 = .04], however, the main effect of L2 motivation/attitudes effect F (2, 236) = 2.01, p = .143, η2 = .01)] on verbal semantic fluency remained insignificant.

Summary of the results for L2 motivation/attitude analyses

To sum up, in terms of overall RT, monolinguals relative to the lower motivation/less positive attitudes towards L2 were generally slower in the Simon Task (anecdotal Bayesian evidence for the null), and were slower than both groups of L2 motivation/attitudes bilinguals in the ANT task (substantial Bayesian evidence for the alternative), while there was no difference in the Task Switching overall RT (strong Bayesian evidence for the null). The same results remained even after controlling for parental SES. In terms of effects, monolinguals compared to the higher motivation/more positive attitudes towards L2 bilingual group had smaller Simon Effects (substantial Bayesian evidence for the alternative) and smaller switching costs (strong Bayesian evidence for the null) however had larger orienting effects as compared to both groups of bilinguals (substantial Bayesian evidence for the alternative). 


Lastly, there was no significant difference in overall accuracy across tasks (substantial to strong Bayesian evidence for the null), and no significant difference in Verbal semantic fluency task (substantial Bayesian evidence for the null)
	Table 9. 
Mean Accurate Reaction Times (RTs) and Mean Accuracy Rates (ACC) for the Neutral, Congruent and Incongruent trials in the Simon Task  per linguistic similarity and L2 motivation/attitude group

	
	Neutral trials
	Congruent trials
	Incongruent trials
	Simon effect

	
	RTs
	ACC
	RTs
	ACC
	RTs
	ACC
	

	Linguistic similarity groups
	
	
	
	
	
	
	

	Turkish-Albanian bilinguals 
	458.55 (87.88)
	.94 (.03)
	471.76  (88.81)
	.97 (.03)
	506.72 (82.60)
	.88 (.09)
	34.96

	Bosnian-Albanian bilinguals
	570.52 (115.25)
	.94 (.03)
	566.47 (109.65)
	.97 (.03)
	618.52 (112.09)
	 .89 (.09)
	52.05

	Albanian-Greek bilinguals 
	553.88 (125.72)
	.95 (03)
	495.81 (87.05)
	.96 (.03)
	542.48 (90.85)
	.88 (.08)
	47.06

	Albanian monolinguals 
	516.38 (85.53)
	.94 (03)
	528.05 (89.18)
	.96 (.04)
	568.39 (77.89)
	.89 (.08)
	40.34

	L2 Motivation/attitudes groups

	
	
	
	
	
	
	

	Higher motivation/more positive attitudes bilinguals
	584.56(90.78)
	.97 (.02)
	595.41 (95.57
	.98 (.02)
	688.27 (107.49)

	.93 (.05)
	49.35

	Lower motivation/less positive attitudes bilinguals
	572.48 (77.69)
	.97 (.02)
	582.94 (79.20)
	.98 (.03)
	683.55 (109.61)
	.92 (.06)
	38.26

	Monolinguals
	684.42 (153.94)
	.97 (.02)
	691.44 (153.94)
	.98 (.02)
	775.66 (146.45)
	.93 (.05)
	40.34







Note: Standard deviations are given in parenthesis


	Table 10. 
Mean Accurate Reaction Times (RTs) and Mean Accuracy Rates (ACC) for the Switch, Repeat and Pure Trials in Task Switching per linguistic similarity and L2 motivation/attitude group

	
	Mixed blocks trials
	Pure trials
	Switching cost
	Mixing cost

	
	Switch trials
	Repeat trials
	
	
	

	
	RTs
	ACC
	RTs
	ACC
	RTs
	ACC
	
	

	
Linguistic similarity groups
	
	
	
	
	
	
	
	

	
Turkish-Albanian bilinguals 
	1115.29 (268.83)
	.81 (.10)
	814.67 (259.74)
	.88 (.07)
	525.04 (103.04)
	.92 (.05)
	291.93
	289.63

	
Bosnian-Albanian bilinguals 
	1106.95 (271.26)
	.83 (.07)
	858.10 (241.53)
	.87 (.06)
	575.77 (102.44)
	.92 (.04)
	248.85
	282.32

	
Albanian-Greek bilinguals 
	1123.78 (286.58)
	.78 (.09)
	788.86 (117.44)
	.86 (.06)
	539.34 (101.83)
	.92 (.04)
	334.91
	249.52

	
Albanian monolinguals 




	1115.29 (268.83)
	.82 (.09)
	876.82 (202.09)
	.88 (.06)
	600.02 (100.51)
	.92 (.04)
	238.46
	276.57

	
L2 Motivation/attitudes groups
	
	
	
	
	
	
	
	

	Higher motivation/more positive attitudes bilinguals
	1039.68  (299.65)
	.85 (.09)
	813.83 (214.50)
	.90 (.07)
	563.59 (97.34)
	.85 (.18)
	225.85
	250.24

	Lower motivation/less positive attitudes bilinguals
	1025.52 (327.40)
	.84 (.10)
	806.06 (245.58)
	.89 (.07)
	561.07 (113.52)
	.84 (.17)
	219.45
	244.99

	Monolinguals
	995.03 (255.250
	.89 (.10)
	834.19 (200.97)
	.92 (.06)
	587.25 (111.63)
	.86 (.18)
	160.84
	246.93


 Note: Standard deviations are given in parenthesis. 





Table 11. 
Mean Accuracy Rates (ACC) for the Alert, Center, No, and Spatial cue conditions in the ANT Task per linguistic similarity and L2 motivation/attitude group
	
	Alert
	Center
	No
	Spatial

	
	Congruent
	Incongruent
	Neutral
	Congruent
	Incongruent
	Neutral
	Congruent
	Incongruent
	Neutral
	Congruent
	Incongruent
	Neutral

	Linguistic similarity groups
	
	
	
	
	
	
	
	
	
	
	
	

	Turkish-Albanian bilinguals 
	.97 (.03)
	.89 (.10)
	.98 (.02)
	.98 (.03)
	.91 (.07)
	.97 (.04)
	.96 (.04)
	.90 (.10)
	.96 (.04)
	.97 (.03)
	.92 (.07)
	.98 (.03)

	Bosnian-Albanian bilinguals 
	.97 (.03)
	.91 (.11)
	.98 (.03)
	.97 (.04)
	.91 (.11)
	.96 (.05)
	.96 (.04)
	.86 (.13)
	.96 (.04)
	.97 (.04)
	.92 (.12)
	.97 (.03)

	Albanian-Greek bilinguals 
	.98 (.02)
	.90 (.07)
	.98 (.02)
	.97 (.03)
	.90 (.06)
	.97 (.05)
	. 97 (.03)
	.91 (.07)
	.96 (.04)
	.98 (.02)
	.92 (.08)
	.97 (.06)

	Albanian monolinguals 
	.97 (.03)
	.92 (.08)
	.98 (.01)
	.97 (.04)
	.90 (.08)
	.95 (.06)
	.97 (.03)
	.90 (.08)
	.95 (.06)
	.97 (.03)
	.93 (.07)
	.97 (.03)

	L2 Motivation/attitudes groups
	
	
	
	
	
	
	
	
	
	
	
	

	Higher motivation/more positive attitudes bilinguals
	.98 (.02)
	.93 (.08)
	.98 (.02)
	.98 (.03)
	.94 (.05)
	.97 (.04)
	.98 (.03)
	.93 (.07)
	.96 (.04)
	.98 (.03)
	.94 (.06)
	.97 (.04)

	Lower motivation/less positive attitudes bilinguals
	.98 (.04)
	.92 (.08)
	.98 (.02)
	.98 (.03)
	.93 (.07)
	.97 (.04)
	.97 (.04)
	.91 (.09)
	.97 (.04)
	.98 (.02)
	.94 (.07)
	.98 (.03)

	Monolinguals
	.98 (.02)
	.93 (.06)
	.98 (.01)
	.98 (.03)
	.92 (.07)
	.97 (.04)
	.98 (.03)
	.92 (.07)
	.97 (.04)
	.98 (.03)
	.93 (.07)
	.98 (.02)



Note: Standard deviations are given in parenthesis. 







	
	Alert
	
	
	Center
	
	
	No
	
	
	Spatial
	
	
	ANT
	ANT
	ANT

	
	Congruent
	Incongruent
	Neutral
	Congruent
	Incongruent
	Neutral
	Congruent
	Incongruent
	Neutral
	Congruent
	Incongruent
	Neutral
	Conflict
	Orienting
	Alerting

	Linguistic similarity groups
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Turkish-Albanian bilinguals 
	567.03 (102.25)
	687.16 (139.01)
	552.86 (98.71)
	560.91 (93.76)
	690.34 (131.59)
	564.72 (87.19)
	608.19 (111.59)
	720.75 (140.20)
	581.14 (107.53)
	529.91 (105.49)
	635.64 (126.14)
	518.38 (90.04)
	117.68 (74.80)
	101.76 (69.31)
	82.93 (106.84)

	Bosnian-Albanian bilinguals 
	579.18 (71.52)
	701.26 (95.05)
	563.54 (72.49)
	587.52 (81.20)
	707.90 (101.78)
	580.73 (84.58)
	614.77 (75.50)
	725.32 (112.06)
	614.05 (81.19)
	561.90 (70.69)
	660.31 (93.99)
	546.79 (66.81)
	108.70 (62.56)
	84.22 (65.53)
	78.01 (89.84)

	Albanian-Greek bilinguals 
	591.36 (99.57)
	735.74 (148.70)
	572.04 (89.34)
	590.85 (117.40)
	706.83 (118.74)
	574.93 (99.65)
	618.10 (111.50)
	768.08 (166.53)
	609.18 (112.16)
	547.05 (106.40)
	665.12 (133.68)
	546.52 (105.95)
	129.05 (75.41)
	94.98 (79.15)
	71.46 (112.12)

	Albanian monolinguals 
	587.93 (83.07)
	705.38 (135.70)
	574.40 (94.63)
	597.89 (95.37)
	714.69 (121.92)
	583.52 (96.15)
	612.83 (99.76)
	722.43 (114.64)
	614.06 (103.41)
	548.57 (92.24)
	646.19 (115.89)
	536.46 (95.52)
	107.91 (68.75)
	133.50 (94.07)
	55.17 (99.59)

	L2 Motivation/attitudes groups
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Higher motivation/more positive attitudes bilinguals
	 604.19
(93.98)

	708.11
(122.23)
	585.23
(92.47)
	592.26
(103.54)
	691.17
(107.71)
	588.59
(97.20)
	629.04
(106.96)
	721.98
(119.58)
	625.11
(110.72)
	560.84
(98.92)
	639.52
(100.17)
	547.44
(91.75)
	92.85
(64.16)
	28.00
(40.40)
	17.58
(28.34)

	Lower motivation/less positive attitudes bilinguals
	 595.87
(102.89)
	701.22
(113.29)
	582.51
(96.72)
	578.78
(81.31)
	684.77
(110.29)
	570.87
(71.67)
	619.73
(90.06)
	726.51
(134.34)
	602.83
(87.79)
	545.72
(80.67)
	641.20
(118.83)
	538.70
(81.64)
	100.61
(78.18)
	24.34
(34.74)
	13.50
(24.12)

	Monolinguals
	700.66
(152.63)
	792.26
(149.70)
	700.28
(167.13)
	688.08
(156.18)
	776.48
(147.81)
	681.80
(159.01)
	738.68
(180.50)
	817.64
(156.17)
	732.51
(168.85)
	646.52
(157.17)
	721.83
(151.39)
	642.06
(156.37)
	84.21
(60.67)
	35.27
(47.39)
	28.65
(37.73)



Table 12.
Mean Reaction Times (RT) for the Alert, Center, No, and Spatial conditions in the ANT Task per linguistic similarity and L2 motivation/attitude group 
Note: Standard deviations are given in parenthesis. 

3.7. [bookmark: _Toc90063241]Discussion

In the present study I examined the role of linguistic similarity in modulating the bilingual cognitive advantage in adolescents, drawn from the same populations as in study one. Building on previous work, I aimed to examine the role of linguistic similarity in adolescence, an underexplored yet potentially interesting phrase of development. Indeed, adolescence may be an “ideal” period to examine the potential effects of bilingualism experiences, since the cognitive abilities are still emerging, and in line with the hypothesis that bilingualism effects are most likely to be observed in the developmental periods (Bialystok et al., 2014). Additionally, bilingual adolescents also have more accumulated experience in terms of bilingualism relative to bilingual children (Vivas et al., 2020). Thus, given continuous refinement of both EFs and language processing skills in adolescence, the potential role of linguistic similarity on EF performance, as well as affective factors might more easily be observed in this developmentally sensitive phase. I also aimed to more thoroughly examine the role of motivation and attitudes towards L2 language use in this study.
Similar to the first study, linguistic similarity was defined based on both genealogical as well as typological criteria and bilinguals speaking more similar (Albanian-Greek, Bosnian-Albanian) or less similar languages (Turkish-Albanian), were again compared with a control monolingual (Albanian) group. I relied on the cross-linguistic interference hypothesis and hypothesized that bilinguals of more similar language (Bosnian-Albanian and Albanian-Greek) will not differ on non-verbal EF performance, though will outperform monolinguals and bilinguals of less similar language pairs in EF performance (Turkish-Albanian). Accordingly, given the importance of motivational-affective aspects relating to language development in adolescence, I relied on the Socio-Educational Model by Gardner (2001, 2007) as well as previous literature showing that such affective factors (i.e., motivation, attitudes) have a positive effect on language development, and language outcomes (Lennartsson, 2008; Zhang et al., 2018; Miller, 2017). Thus, I expected that higher motivation/more positive attitudes towards L2 bilinguals will show better language outcome performance (i.e., language proficiency, language switching frequency, perceived continuous bilingualism degree) and ultimately better non-verbal EF performance than monolinguals and lower motivation/less positive attitudes towards L2.
A novel aspect of the present study is the systematic EF assessment, tapping inhibitory control, cognitive flexibility, conflict monitoring, as well as orienting and alerting capacities. Furthermore, following the lack of a systematic effect of bilingualism and language similarity on general-domain EFs in adults, in this second study I examined the effect of linguistic similarity on a language-specific measure of EF- Verbal semantic fluency (Aita et al., 2016; Abdelgafar & Moawad, 2015; Gustavson et al., 2019; Lezak et al., 2012). Thus, based on the assumptions that Verbal semantic fluency taps on EF, I expected bilinguals of more similar languages to perform better to than bilinguals of less similar languages and monolinguals, in line with the predictions from the cross-linguistic interference hypothesis. Accordingly, I expected that higher motivation motivation/more positive attitudes towards L2 bilinguals would show better performance on the verbal semantic fluency relative to monolinguals and lower motivation/less positive attitudes towards L2 bilinguals. 
I additionally aimed at describing the population more into detail by including a set of additional measures regarding the educational context (educational support and perceived teachers’ attitudes), the perceived continuous degree of bilingualism (i.e., balanced vs. dominant), as well as the perceived linguistic similarity. Lastly, on top of the cofounding factors included in the first study, that is – SES, Age and General intelligence, and in response to the call for matching participants in key confounds (Paap, 2019), in this study two more cofounding variables, namely, video-gaming experience and musical training were added.
The results overall did not support the main hypotheses. That is, there was no systematic evidence in support of a positive effect of bilingualism overall, or linguistic similarity or L2 motivation/attitude towards language learning in EF performance of adolescents. And this overall finding was largely supported by strong to very strong Bayesian evidence for the null effect of linguistic similarity on EF performance, as well as strong evidence for the null effect of L2 motivation/attitudeson EF performance. In fact, the overall evidence for the L2 motivation/attitudes to language learning and use pointed to a monolingual advantage, and this finding was largely supported by strong Bayesian evidence for the alternative hypothesis. The overall pattern of results was largely unaffected by Age, General Intelligence, parental SES, Musical training and Video-game experience. 
Specifically, in the linguistic distance analyses, with regard to inhibitory control, the only evidence of a difference regarded the overall RT measures of the Simon task (i.e. not the Simon effect which would index inhibitory control demands specifically). In particular, there was a bilingual advantage found in overall reaction times, in favor of the Turkish-Albanian bilinguals over the monolingual and the Bosnian-Albanian groups. Bosnian-Albanian bilinguals on the other hand, were slower than both Albanian-Greek and Turkish-Albanian bilinguals. Bilinguals have been found to be faster overall in the Simon task, relative to monolingual counterparts, in studies with children (e.g., Bialystok & Martin, 2003) and adults (e.g., Bialystok et al., 2004); to our knowledge, there have been no studies with adolescents. The findings of faster overall RTs of Turkish-Albanian bilinguals, relative to all the other groups was also supported by extreme Bayesian evidence. However, the analyses suggested that this finding may be partially driven by differences in age and intelligence, as Turkish-Albanians had higher general intelligence score and were significantly older. In line with this, when these factors were controlled for, the bilingual advantage was no longer present. In fact, when adjusting for general intelligence, I encountered a bilingual disadvantage as Bosnian-Albanian bilinguals who were slower overall (than the two bilingual groups), were also slower as compared to Albanian monolinguals. These results do support the importance of controlling or/and measuring potential confounding variables when studying the effects of bilingualism on cognition (e.g., Duñabeitia et al., 2014), even though this pattern was evident only in the Simon task.
While there was no apparent effect of linguistic similarity on inhibitory control, I found a significant difference across groups on selective attention. Although this was not part of any of the hypothesis, by looking at the relevant interactions, I found a significant facilitation effect in favor of Albanian-Greek bilinguals (larger facilitation effects) from congruent trials, relative to all groups in the Simon Task. This finding was also supported by extreme Bayesian evidence for the alternative hypothesis. The larger facilitation reflects better selective attention ability, which is a bottom-up activation process that is- based on the stimulus features, which makes the stimuli stand out and hence increase attention. On the other hand, inhibition of competing distractor stimuli is thought to be a more effortful controlled process and reflects more top-down attentional process, that looks for information relevant to the task at hand (Duncan, 1999). And although the selection of task-relevant information has been suggested to be achieved by the interplay of both facilitation and inhibition (Houghton & Tipper, 1994), only the later has been included in the relevant models of EF (e.g., Miyake et al., 2000). 
The bilingual advantage in selective attention is in agreement with the hypothesis of language selection that proposes top-down facilitation of the target language rather than inhibition of the non-target language (Costa et al., 2006; Hernández et al., 2010. This finding is also in line with the revised hypothesis of the bilingual cognitive advantage, where Bialystok locus of the cognitive advantage hypothesis shifted from the EFs to selective attention. Based on this hypothesis, since the two languages are simultaneously activated, there is a necessity for a selection mechanism to resolve the conflict between the two languages, so that the target language is activated. This mechanism is domain general and daily practice with it leads to adaptation of these cognitive abilities, which then give rise to the bilingual advantage. This hypothesis was supported by relevant tasks measuring selective attention i.e., in visual search task (Friesen et al., 2014) or an ambiguous figure task (Chung-Fat- Yim et al., 2017). However, the absence of the bilingual cognitive advantage in other tasks that do require selective attention such as the flanker task or the color-shape task does challenge this hypothesis. Regardless of the inhibition vs. selection debate, the present findings in my study do agree with with studies in adolescents that have reported a positive effect of bilingualism on selective attention (Christoffels et al., 2015; Gathercole et al., 2014; Krizman et al., 2012; 2014; 2016)
In terms of the bilingual profile, unlike Study 1, based on the comparison of the groups on the bilingual profile variables, there was not a specific group that had an overall more balanced bilingual profile. Albanian-Greek bilinguals reported higher degree of bilingualism, but only as compared to Bosnian-Albanian bilinguals. Furthermore, the Albanian-Greek bilinguals reported significantly higher language-switching, and variable that has previously been associated with better selective attention abilities (i.e., Kharkhurin & Wei 2015). Thus, it could be some of the bilingual profile characteristics of the Albanian-Greek group may be contributing to the better performance in selective attention.  Future studies may test this hypothesis directly. 
The lack of a significant positive effect of bilingualism overall and linguistic similarity in particular, in the ANT task supports the findings of Anton et al., (2014) and Ladas et al. (2015) with children. This finding was supported by strong Bayesian evidence for the null hypothesis of a linguistic similarity effect. But they are in disagreement with a series of studies that have shown a bilingual attentional control advantage (Bialystok et al., 2009; Bialystok & Craik, 2010; Festman et al., 2010; Poulin-Dubois et al., 2011). The only significant effect was found in the orienting network measure, where Albanian monolinguals showed better orienting abilities, as they seem to benefit more from the spatial cues, though only relative to Bosnian-Albanian bilinguals. This finding was supported by substantial Bayesian evidence for the alternative hypothesis. 
Regarding cognitive flexibility and conflict monitoring, there was no significant difference among groups in overall ACC or RTs, neither in the switching or mixing cost measures. This finding was supported with substantial to strong Bayesian evidence in favor of the null hypothesis. Results remained unchanged even after controlling for the effects of age, general intelligence and parental SES. Two previous studies have reported a positive effect of bilingualism on the switching task but in adult samples. Specifically, Chrysochoou et al., (2020), reported lower overall RT, as well as mixing cost effects in French-Greek bilingual adults (Age range:18-56) over Greek-speaking monolinguals, although the included relatively small samples sizes.  In addition, Prior and Gollan (2011) examining a large sample of adults while also controlling for confounding variables (age, ses and intelligence) reported a bilingual advantage in adults’ switching cost, but only in the bilingual group that was more frequently switching between languages in daily life. The present findings with a relatively large sample of adolescents are however in line with recent studies (Hernandez et al., 2013; Paap et al. 2016; Paap and Greenberg, 2012), and do not support a positive effect of bilingualism on cognitive flexibility and monitoring.
The only evidence for a bilingual advantage was found in a language-specific measure of EF, namely, the verbal semantic fluency task. That is, Turkish-Albanian bilinguals, who speak more distant languages, had a significantly better performance as compared to monolinguals and the two bilingual groups. This finding was largely unaffected by age, intelligence and SES, and was also supported by substantial Bayesian evidenceIn addition, Albanian-Greek bilinguals, who speak similar languages, exhibited worse performance than the monolingual group. These findings are in contrast those of Oschwald et al., (2018), who found that adult (age range 18-33) bilinguals of less similar language pair performed worse than monolinguals in the verbal semantic fluency task. They concluded that similar languages might yield more facilitation during language selection, which in turns would result in better semantic verbal fluency. However, more cross-linguistic facilitation should also be associated with fewer demands for language control and consequently less transfer benefits on EF performance. On the other hand, our findings are in line with the study of Tao et al., (2015), where adult bilinguals of relatively more similar language pair (Spanish-English) performed worse than English monolinguals, and bilinguals of relatively less similar language pair (Chinese-English) in semantic fluency. The authors suggested that the worse performance of the bilinguals of more similar languages might come as a consequence of greater cross-linguistic interference, which should in turn be associated with greater demands on language control and thus greater transfer benefits on EF performance. Although, none of the linguistic similarity bilingual groups significantly outperformed the monolingual group on EF abilities, one of the groups with more similar languages (Albanian-Greek bilinguals) did show better selective attention (see above). 
It should be noted that both of the studies of Oschwald et al., (2018) and Tao et al., (2015) have used verbal semantic fluency as a measure of linguistic ability rather than as a language-specific measure of EFs. The validity of the fluency tasks as a tool to assess EFs has indeed been questioned, and although many consider it to be a measure of EFs (Aita et al., 2016; Abdelgafar & Moawad, 2015; Lezak et al., 2012) there are several authors who claim that the measure assesses language abilities only (i.e. Whiteside et al., 2016; Bialystok, 2010; Henry & Crawford, 2004a, 2004b) rather than EFs. Thus, the conclusion of a linguistic-similarity effect on a language-specific measure of EFs, but not in general domain EFs, should be taken with caution. 
Thus, the pattern of findings does not seem to actually support the hypothesis offered with regard to modulation of cognitive benefits by linguistic similarity which would predict greater benefits in the case of more similar languages. Regarding the verbal semantic fluency task, findings should be considered cautiously, due to the nature of the task, though, regardless the findings do not seem to have been driven by linguistic similarity per se, since Bosnian-Albanian, who also speak similar languages and were expected to perform similar to Albanian-Greek bilinguals, did not significantly differ from monolinguals. So it seems that the pattern of results may not be solely driven by linguistic similarity. 
These results are in line with the previous study with adults where I did not report evidence supporting a bilingual advantage, neither relevant linguistic similarity modulation. There was one exception: the Bosnian-Albanian bilinguals showed an advantage over the other two bilingual groups and the monolingual controls, but only in overall RT, which may index general monitoring abilities. Yet, the fact that this group also outperformed the Albanian-Greek participants, who speak languages of comparable linguistic similarity, suggests that performance was not modulated by linguistic similarity per se, though it could be that linguistic similarity is interacting with bilingual profile features (e.g. regarding motivation/attitudes to learn and use an L2, L2 AoA, etc.) to determine any cognitive correlates of bilingualism. 
As I concluded in Study 1, could it be that the better performance of Turkish-Albanians (faster overall RTs in the Simon task, and higher Verbal fluency; though the former might have partially be explained by general intelligence and age) could be explained in terms of the bilingual profile characteristics? Unlike in Study 1, where Bosnian-Albanian bilinguals had an overall more balanced bilingual profile, in this study there was not a specific group with a more balanced bilingual profile. For instance, Turkish-Albanian and Bosnian-Albanian bilinguals had a very similar profile, except for L2 onset which was earlier for the former group, however, Bosnian-Albanian perceived themselves as more balanced in terms of bilingualism as compared to Turkish-Albanian bilinguals.  However, the groups did not differ on a productive difference score measure of L1-L2 proficiency (vocabulary), nor on the perceived linguistic similarity measure.  What seems to come across the overall profile, is that Albanian-Greek bilinguals although have earlier L2 onset and record more language-switching, they are less balanced in the education variables (educational support and perceived teacher’s appreciation to bilingualism). This is also in agreement with the description of the socio-educational context of the bilingual populations, and higher language switching score is in line with the results in the first study (Chapter 2). Thus, it could be that the less balanced support in education, might explain why Albanian-Greek bilinguals performed worse in verbal semantic fluency in Albanian, actually the language less supported in Greece. Other than that the bilingual profile does not seem to explain any other finding. 
When I analyzed the groups in terms of motivation/attitudes to language learning and use, I found no significant positive effects on EF performance in any of the tasks. I expected that the higher motivation/ more positive attitude towards L2 group would also have an overall more enriched bilingual characteristic (i.e., language proficiency, educational support, motivation/attitudes, and higher perceived language proficiency, language-switching, perceived continuous degree of bilingualism). As expected, the higher motivation/ more positive attitude towards L2 group had higher score on the perceived continuous degree of bilingualism and L1 and L2 proficiency (Vocabulary), higher L1 and L2 Motivation/attitudes, higher Perceived Teachers’ appreciation to bilingualism. Thus, overall, the findings do support the Socio-Educational Model by Gardner (2001, 2007), suggesting that higher motivation and more positive attitudes could potentially lead to better language outcomes. Also, in line with other studies (i.e., Zhang et al., 2018), in the overall sample, I also found an association of L2 motivation/attitude with continuous bilingualism measure, indicating that the higher the motivation the higher the perceived bilingualism. L2 motivation was also positively correlated to teacher’s appreciation to bilingualism. On the other hand, L1 motivation/attitude was significantly correlated to L1 proficiency, L2 motivation/attitude, L1 educational support, teachers’ appreciation to bilingualism, and negatively correlated to language switching and L2 educational support. (See Table 14, Appendix A). 
Thus, it is evident the findings do suggest that there exists a positive relationship between motivation and language outcomes. This is also supported by literature suggesting that the affective variables are key to language learning and performance (Wong, 2020; Yashima et al., 2017; Kormos & Csizér, 2008; Taguchi et al., 2009). However, as previously mentioned, studies examining the role of the affective variables in EF performance have been limited, and the few studies conducted have used second language learners rather than bilinguals. The present findings do add to the current bilingualism literature, about the role of the affective variables in linguistic outcomes and the importance to take them into account when examining the bilingual cognitive advantage.
When compared to monolinguals in EF performance, lower motivation/less positive attitudes towards L2 were faster than monolinguals in the Simon Task (anecdotal Bayesian evidence for the null), and both groups of the motivation/attitudes bilinguals were faster than monolinguals in the ANT task (substantial Bayesian evidence for the alternative). On the other hand, monolinguals showed better inhibitory control abilities (smaller Simon effect) and better cognitive flexibility (smaller switching costs) relative to higher motivation/more positive attitudes bilinguals, and better orienting abilities (larger orienting effect) relative to both groups of bilinguals. The same results remained even after controlling for parental SES differences. The findings that monolinguals have better inhibitory control and better orienting abilities were supported by substantial Bayesian evidence, however, the finding for better cognitive flexibility abilities showed a strong Bayesian evidence for the null hypothesis. There were no significant differences in overall accuracy in any of the tasks, nor a difference in the Verbal semantic fluency task, these findings were both supported by substantial Bayesian evidence for the null, and remained the same when I controlled for parental SES. 
In conclusion, the lack of bilingual cognitive advantage, linguistic similarity effects or influence of affective reactions to language learning and use on cognition, seem supported by the results of the present study with adolescents. Overall, there was one bilingual advantage found on a language-specific measure of EF, verbal semantic fluency, which might suggest that the effect of linguistic similarity might be language-specific rather than domain-general (i.e., see Paap & Greenberg, 2013). However, due to the nature of the verbal semantic fluency task, the conclusions are not definitive. Unexpectedly, there were several cases where monolinguals outperformed bilinguals, even when taking into account motivation/attitudes towards language learning and use. As the findings of any other study, the findings provided by this study, are not definitive and demand replication, regardless that there was a consistent lack of a positive effect of bilingualism in cognitive performance, across a variety of tasks. This is because research in bilingual cognitive advantage in adolescence has very limited, but particularly because research examining the role of linguistic similarity and affective reaction to language use, in relation to bilingual cognitive advantage in adolescence has not been look at so far.  As we have seen to date, replicating findings poses a challenge mainly due to the dynamic nature of bilingualism itself, but also to the variation of the available measures and different sampling methods. Open Science Framework could be an example of one of the practices – which was also followed by in the study, which researchers can follow to not only replicate certain findings but also further develop their theoretical views (e.g., Munafò et al., 2017)
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Overview of the studies and hypotheses

Recent literature on bilingualism has questioned the robustness and generality of the suggested cognitive advantage; and recently, relevant research has reached a stagnation phase, due to a range of inconsistent findings. Proposed accounts of discrepancies in findings were attributed to methodological issues including e.g., low experimental control of confound (age, SES, general intelligence, video-gaming experience, musical training), small sample sizes, or factors that might modulate the bilingual effect on cognitive development and performance (L2 AoA, language proficiency, language switching, motivation/attitudes towards language learning, educational support; de Bruin et al., 2015), which have not been appropriately considered in earlier studies and remain relatively unexplored. 
The first aim of this thesis was to examine the role of linguistic similarity in modulating any bilingual cognitive advantage, which refers to how the languages spoken by bilinguals compare at the different language analysis levels. I examined this for two main reasons. Firstly, this has rarely been accounted for in prior studies and yet it may explain the inconsistency in findings as studies have often compared or grouped together different language groups (i.e., Chung-Fat-Yim et al., 2019; Paap & Greenberg, 2013; Calvo & Bialystok, 2014; Prior & MacWhinney, 2010; Schroeder & Marian, 2012). Secondly, it may offer clues as to the mechanisms underpinning the bilingual cognitive advantage. Specifically, linguistic similarity may determine how languages are represented in the cognitive system, which might influence language selection mechanisms, and therefore modulate any potential effects of bilingualism on cognitive performance. For instance, languages that are linguistically closer yield greater interference during language selection processes which poses greater cognitive demands on the individuals but possibly also offering more cognitive benefits (Bialystok, 2017; Lehtonen, 2018; Bialystok, 2017; Costa et al., 2006). As part of the first aim, in adolescent bilinguals, I further examined whether the effects of linguistic similarity on cognitive performance are language-specific or domain general. 
A second aim of this thesis was to examine broader affective factors that have not been accounted for in prior work and that may influence the extent to which people are motivated to engage in language learning and use. Specifically, I examined the role of affective reactions (motivation and attitudes) to language learning and use. Considering the important role of motivation and attitudes reactions to language learning and use, it is important to examine if whether such effects indirectly influence cognitive performance, and possibly modulate the bilingual cognitive advantage. 
A third aim of this thesis was to investigate if the bilingual advantage is present in another understudied age group- adolescents. As it has been proposed that the bilingual cognitive advantage may not be observed in young adults who may be at the peak of their cognitive abilities (Bialystok et al., 2012). Adolescents also have more accumulated bilingual experience relative to children (Vivas et al., 2020), which makes adolescence a developmental period that is more sensitive to any potential effect of bilingualism in cognitive performance. Thus, going beyond prior work, this thesis aimed on examining the bilingual cognitive advantage, as an effect of linguistic similarity and affective factors towards language learning and use in EF performance in adolescents. 
For the first aim, EF performance was compared across three groups of bilinguals, differing in terms of the similarity between the two language pairs: Bosnian-Albanian and Greek-Albanian bilinguals (relatively closer language similarity) and Turkish-Albanians (relatively distant language similarity), and one group of Albanian monolinguals as a control. One of the strengths of the Thesis is that I took a comprehensive approach in defining linguistic similarity based on both genealogical classifications of languages, in families based on the historical origins of each language, as well as linguistic typology (Bubenik, 2011). The languages were analyzed at different levels specifically, in terms of phonology, morphology, syntax, as well as interplay at the lexical – syntactic levels (see Table 1). All such levels been shown to have pronounced and long-lasting developmental effects on language representation and processing (see Sabourin & Stowe, 2008; Tokowicz & MacWhinney, 2005). Studies of linguistic similarity have often relied on very distinct samples such as Chinese and English bilinguals, who in addition to speaking dissimilar languages may also have to very different cultural mindsets (e.g., Kochunov et al., 2003). Given the suggestions for the potential confound effects of culture on cognitive performance (Carlson & Melzoff, 2008; Parmar et al., 2004), I investigated bilingual populations from the same geographical region, which share many cultural similarities as well. In response to recent calls for a more detailed description of the bilingual populations studied (de Bruin et al., 2015), I measured a wide range of linguistic, affective, cultural and socio-educational (adolescents) factors to describe in detail the bilingual populations.
For the first aim I relied on the cross-linguistic interference hypothesis, suggesting that bilinguals who speak more similar languages would experience higher cognitive control demands (Bialystok, 2017), which presumably would translate into greater cognitive benefits (Lehtonen, 2018; Bialystok, 2017; Costa, et al., 2006). Thus, I expected that bilinguals who speak similar languages (Bosnian-Albanian and Albanian-Greek) not to differ on non-verbal EF performance, as well as on the language-specific measure of EF (verbal semantic fluency) but to perform better than Albanian monolinguals and then bilinguals who speak more distant languages (Turkish-Albanians). 
For the second aim, in both of the studies, I derived two groups, based on the median split method, from the total sample of bilingual, higher motivation/ more positive attitudes bilinguals and a lower motivation/less positive attitudes bilingual group, and compared them with monolinguals on cognitive performance. I relied on the Socio-Educational Model by Gardner (2001, 2007) which suggests that language-related affective variables positively influence L2 language learning and achievement. I also relied on previous literature showing that language-related affective variables have been associated with better proficiency and more language use (Zhang et al., 2018; Miller, 2017). On both studies, I hypothesized that the higher motivation/more positive attitudes group would have better language outcomes and overall more balanced bilingual profile (i.e., in terms of proficiency, language use, educational support) relative to the lower motivation/ less positive attitudes group. Thus, based on the evidence suggesting that the more balanced profile has been related with greater positive effects on cognition, due to higher demands imposed on language control (Yow & Li, 2015), I further predicted that the higher motivation/more positive attitude bilinguals would outperform the lower motivation/less positive attitudes bilinguals and monolinguals in non-verbal EF tasks. 
For the third aim, I specifically examined a relatively large sample of adolescents. Thus, I expected a positive effect of bilingualism on EFs as a function of linguistic similarity and motivation to learn and use L2. 
Finally, to address the limitation of the previous studies, in both of our studies I controlled for key cofound variables, namely SES, Age and General Intelligence which have been consistently shown to co-vary with EF performance (see Vivas et al., 2017; Ladas, 2013; Colzato et al., 2008). In addition, in second study with adolescents I also measured and controlled for life experiences of great relevance to an adolescent sample i.e. Video-gaming and Musical training (see Valian 2015). These factors have been suggested to positively impact the development of higher-order cognition (Tervaniemi et al., 2018; Green & Bavelier, 2008). 
In the following section I will discuss the results for each hypothesis in turn. 


Does linguistic similarity modulate the bilingualism effect on cognition?

In the first study with adults (aged 18-45), the overall results did not show any systematic evidence in support of a positive effect of linguistic similarity, or bilingualism overall, on EF performance, when controlling for SES, age and intelligence, or when using IES (inverse efficiency scores) to address potential speed/accuracy trade-offs. The null effects of linguistic similarity on inhibition, cognitive flexibility and conflict monitoring were generally supported by substantial to extreme Bayesian evidence. Similar to the study with adults, in the second study with adolescents (aged 13- 17), the results showed no evidence for a positive effect of bilingualism, as a function of linguistic similarity on EF performance (inhibition, cognitive flexibility and conflict monitoring). 
The overall lack of positive effects of bilingualism as a function of linguistic similarity, is in agreement with the majority of recent studies and meta-analyses studies who have failed to replicate the bilingual cognitive advantage (e.g., Antón et al., 2016; de Bruin et al., 2015; Duñabeitia et al., 2014; Ladas et al., 2015; Lehtonen et al., 2018; Paap et al., 2015; Vivas et al., 2017; Von Bastian et al., 2016). These findings are also in line with the studies that did not find an effect of linguistic similarity in EF performance (Oschwald et al., 2018; Costa et al., 2006; Linck et al., 2008; Barac & Bialystok, 2012). The overall lack of positive effect of bilingualism in adolescents, are not in line with the few studies that have actually found a positive effect of bilingualism in EF in adolescents, in cognitive flexibility (Christoffels et al., 2015) or inhibitory control (Chung-Fat-Yim et al., 2019). However, the contrast in the findings could potentially be attributed to the fact that these studies did not control for the effect of cofounding variables, as the present study did, and had rather small sample sizes. Similar to our study, in the study conducted by Gathercole et al. (2014), found no evidence for a positive effect of bilingualism in adolescents, when controlling for the effect of cofounding factors.
The only significant finding in the analyses with the adults, is the bilingual advantage in favor of Bosnian-Albanian bilinguals as compared to Albanian monolinguals on overall RTs in both the Simon and the Switching task. This advantage was strongly supported by the Bayesian analyses. It has been suggested that overall RTs in complex conflict task may be an index of attention/general monitoring skills (Hilchey & Klein, 2011; Lehtonen et al., 2018), although this has received some critics as it cannot be considered a pure measure of monitoring (Paap & Greenberg, 2013). The bilingual advantage found is in line with the notion that if bilingualism should exert any advantages they would be mostly evident in monitoring rather than inhibitory control (Colzato et al., 2008; Costa et al., 2009; Hilchey & Klein, 2011). Though, again, Hilchey et al., (2015) have later disputed such notion as they found little support for a bilingual advantage in general monitoring. Bosnian-Albanian bilinguals also performed better than the two other bilingual groups Greek-Albanian and Turkish-Albanian in the majority of EF measures, namely, inhibitory control, conflict monitoring, cognitive flexibility, as well as in overall RTs and ACC for all tasks.
The results are partially in line with the cross-linguistic interference hypothesis, since Bosnian-Albanian bilinguals, who speak more similar languages, had generally a better performance across tasks. However, the better performance of the Bosnian-Albanian bilinguals cannot be attributed to linguistic similarity per se, as Greek-Albanian bilinguals who were also classified as speaking more similar languages and were expected to perform similarly to  Bosnian-Albanian, had actually worse cognitive performance. Thus, the better performance of Bosnian-Albanian bilinguals may be better explained in terms of particular bilingual characteristics of this group (bilingual profile). Specifically, when comparing the three bilingual groups on a wide range of linguistic, affective, cultural and socio-education variables, it was found that Bosnian-Albanian bilinguals indeed had a significantly earlier L2AoA, the highest motivation towards L2 learning and use, and received the highest percentage of bilingual formal education. Studies have shown that indeed L2AoA (e.g., Luk et al., 2011), and formal education in the languages spoken might modulate the effect of bilingualism on cognition (Bialystok, 2018; Esposito & Baker-Ward, 2013). Thus, based on the bilingual profile description, it could be concluded that Bosnian-Albanians had a more balanced bilingual profile. 
In addition, Bosnian-Albanian bilinguals also live in a diglossic environment where a majority of people, speak both languages (Serbo-Croatian and Albanian), but also where Serbo-Croatian consist of an official language, along with Albanian, in Kosovo. Thus, the daily use of both languages in the same social context might set greater demands on language and thus, more general cognitive monitoring, in line with suggestions for greater observation of bilingual advantages in compound bilinguals (Green & Wei, 2014; Guerrero et al., 2015; Hartanto & Yang, 2016; Prior & Gollan, 2011; Soveri et al., 2011; Verhagen, Mulder, & Leseman, 2015; Verreyt et al., 2016; Woumans et al., 2015). Thus, it seems that the performance of Bosnian-Albanians is best explained in terms of bilingual characteristics and not based on linguistic similarity per se. In support of this idea, Albanian-Greek who overall had the worst performance in EFs tasks, also had the less balanced bilingual profile relative to the other two groups in terms of L2 AoA, and the lowest years of living in a L2 country as compared to all bilingual groups, the lowest percentage of bilingual (years of) education, as well as the lower motivation to L2 learning as compared to Bosnian-Albanian bilinguals. 
In terms of proactive control strategies, since the AXCPT task is fairly new, the results are rather difficult to be interpreted in terms of an advantage or disadvantage. However, based on the dual mechanisms of cognitive control approach (Morales et al., 2013; 2015), bilinguals relative to monolinguals are regarded to better manage the use of proactive and reactive control strategies to reach the optimal cognitive performance, thus they are expected to have a more balanced use of both, proactive and reactive control strategies, hence a smaller difference proactive strategy score.  Although, in contrary, I found that Turkish-Albanian bilinguals (less similar languages) had higher proactive strategy score relative to monolinguals as well as the two bilingual groups; the Bosnian-Albanian bilinguals also showed higher proactive control as compared to the Albanian-Greek bilinguals. The results indicate that both groups relied more on monitoring as compared to inhibitory control strategies. Whereas, Albanian-Greek bilinguals had the lowest proactive strategy score compared to all groups, and the lowest overall accuracy, including the neutral BY condition. In fact, the latter showed a negative score indicating that this group might have followed a different (seen as “more efficient”) strategic approach to the task. However, the differences on proactive strategy scores as a function of linguistic similarity were not supported by Bayesian evidence, which showed substantial evidence for the null.
In the analyses with the adolescents, there were two cases where I found bilingual advantages, though not in the expected direction, thus possibly not triggered by linguistic similarity, and one of them was removed when controlling for differences in general intelligence and age. Namely, there was a bilingual advantage found in general monitoring (overall RTs) in the Simon task in favor of Turkish-Albanian bilinguals who were overall faster as compared to Bosnian-Albanian and Albanian monolinguals. This finding was supported by extreme Bayesian evidence. However, when I controlled for the effect of general intelligence and age, the bilingual advantage was no longer present. This suggested that that this finding was mostly driven by Turkish-Albanian having higher general intelligence scores and being older. In fact, several studies have supported a relationship between general intelligence and cognitive performance, where higher intelligence is linked to better cognitive performance (e.g., Checa & Fernandez-Berrocal, 2015; Diamond, 2013; Gray & Thompson, 2004; Kyllonen, 2002; Lee et al., 2015; Rosselli et al., 2016; Valian, 2015. Building on these studies, it is important that the groups are either matched in terms of general intelligence or that this variable is controlled for in the analyses, so as to see if the effects on EF performance are indeed due to bilingualism, and that general intelligence is not mediating this relationship (see Rosselli et al., 2016). These present findings emphasize the need for conducting high-quality experimental studies, where the effect of potential confounds is considered (see de Bruin et al., 2015). 
While there was no clear effect of linguistic similarity on EFs, there were differences across the groups on what may best reflect selective attention. Although this was not part of any of the hypothesis, I found that Albanian-Greek bilinguals showed greater facilitation from congruent trials as compared to all groups, and this finding was supported by extreme Bayesian evidence. This is in line with other studies who have also reported a a positive effect of bilingualism in selective attention in adolescents (i.e., Krizman et al., 2012; 2014; 2016).  The larger facilitation effects from congruent trials reflects better selective attention ability, which results from bottom-up selection and activation of stimulus features. On the other hand, interference effects from incongruent trials involve top-down control, that is active inhibition/supression of irrelevant stimuli (representaions), and thus is considered to reflect executive function ability (Duncan, 1999).
Both of these processes have been suggested to be involved in the bilingual language selection process (Houghton & Tipper, 1994). However, there have been proposals that inhibition in some cases might not be needed, for instance in balanced highly proficiency bilinguals (Costa & Santesteban, 2004) where the selection of the target language might instead be achieved by enhanced activation (focused attention) of the target language (Costa et al., 1999; Costa et al., 2006; Hernández et al., 2010). The findings are also in line with the revised Bialystok (2017) hypothesis, in which the locus of bilingual cognitive advantage shifted from the EFs to selective attention, which does not neccesarily involve inhibition. According to Bialystok, this attentional selection mechanism is domain-general and the daily practive with this mental configuration leads to more adaptation and hence better performance in other non-verbal tasks. However, it is not clearly specified in this hypothesis what specific processes are involved in selective attention. This debate refers to a more general debate about the purity of tasks, and the need to employ tasks that can differentiate among the different processes involved in attending/selecting to the task-relevant information and ignoring/suppressing the irrelevant information (Paap et. al., 2018). 
In addition, there was a significant bilingual advantage, in adolescence, in a language-specific measure of EF, namely, the verbal semantic fluency task. That is, Turkish-Albanian bilinguals, who speak more distant languages, had a significantly better performance as compared to monolinguals and the two bilingual groups. On the other hand, bilinguals of more similar languages, Albanian-Greek, exhibited worse performance than the monolingual group, as well as Bosnian-Albanian bilinguals who also spoke more similar languages. This finding was largely unaffected by age, intelligence and SES, and was also supported by substantial Bayesian evidence. This finding was not in line with Oschwald et al., (2018), who found that adult bilinguals of less similar language pair performed worse than monolinguals in the verbal semantic fluency task, possibly due to more language facilitation effects during language selection. But the findings are in line with the Tao et al., (2015), where adult bilinguals of relatively more similar language pair (Spanish-English) performed worse than English monolinguals, and bilinguals of relatively less similar language pair (Chinese-English) in verbal semantic fluency task, possibly due to more cross-linguistic interference effects of more similar languages during language selection. Though, it should be noted that in both studies, verbal semantic fluency performance was considered as a linguistic ability measure rather than as a language-specific measure of EFs.
In general, the validity of the verbal fluency task as a measure of EF has been questioned. For instance, Whiteside et al., (2016) suggested that the language-processing component is the critical component in the verbal fluency task. That is, they found no evidence to support the construct validity of verbal fluency as an EF measure. However, in several studies (i.e., Shao et al., 2014; Unsworth et al., 2011) latent variables of verbal fluency tasks were positively associated to the latent variables of inhibition, updating and shifting. Furthermore, In the latent factor study conducted by Aita et al., (2018), the verbal fluency task or even more specifically the semantic fluency task, had the strongest relation with the EF factors. The authors concluded that this signifies the executive component involved in this task, and that this task should be considered as a language specific measure of EF. In the the present study there were significant correlations, although of low strength, between the scores in semantic fluency in Albanian and Simon overall RTs (r = -.207, p = .002), Task-Switching overall ACC. (r = .180, p = .006), and ANT overall RTs (r = -.148, p = .028). There was no significant correlation between semantic fluency and the effects- Simon Effect, Switching and Mixing Cost, Orienting, Alerting and Inhibitory control of the ANT task.
Overall, the lack of a significant effect of bilingualism as a function of linguistic similarity on non-linguistic EFs, but a significant effect on a language-specific measure of EFs, could mean that the effect of linguistic similarity is domain-specific rather than domain general (Paap & Greenberg, 2013). However, this conclusion should be taken with caution due to the nature of the verbal semantic fluency task. In addition, the performance of Bosnian-Albanian and Albanian-Greek were not similar, even though both groups used more similar languages. Thus, it could be that the pattern of findings is not solely driven by linguistic similarity, but by other variables associated with the specific profile of each bilingual sample. 
A bilingual disadvantage. Somewhat unexpectedly, in the adult sample, there was a bilingual disadvantage found, where Albanian monolinguals performed better than Albanian-Greek bilinguals and Turkish-Albanian bilinguals, in terms of inhibitory control (Simon effect), conflict monitoring (mixing cost), and overall accuracy in the Simon and Task-Switching paradigm. However, the results were not supported by the Bayesian analysis, which showed extreme and strong evidence (Bayesian factors) that linguistic similarity for a null effect on EFs abilities (inhibitory control, and conflict monitoring). A potential reason for the disadvantage of Albanian-Greek bilinguals, could be attributed to the fact that Albanian-Greek bilinguals were the only bilingual group who consisted of immigrants. 
Research shows that immigrants do differ from nonimmigrants in variables (i.e., access to education other than that offered by the state school, or to extra-curricular activities, as well as diet, stress levels) which might negatively affect cognitive development and performance (Kouider et al., 2014; 2015). Thus, it could be the negative effect of immigration has led to the worse performance of Greek-Albanian bilinguals relative to monolinguals, in all EF tasks. 
On the other hand, several researchers have discussed the possibility of a “healthy immigrant” effect extending to the cognitive domain (Kopec et al., 2001; Hill et al., 2012), where immigration positively affects cognitive development. And there have been several studies supporting this claim (Chertkow et al., 2010; Kopec et al., 2001; Hill et al., 2012). However, since immigration is influenced by several other psychosocial factors (i.e., SES, migration status, age of immigration/length of stay, the reason of immigration, social support) there is a lot variation in immigration groups. Since it was not the aim of this research, I did not assess all the above variables to conclude whether immigration could explain the findings. However, among these factors, I have assessed two, SES and years of living in L2 country. Even though I found no difference in SES score, I did find that they had significantly lower years of living in the L2 country (which could be considered as a measure of “length of stay”), which in previous studies with immigrants has shown to be associated with worse average cognitive functioning (González et al., 2009). Thus, immigration might, at least to some degree, explain the poorer performance of Albanian-Greek in all EFs tasks in comparison to Albanian monolinguals. However, like I said, since both immigration and bilingualism are affected by many factors, more research needs to be done in order to disentangle the potential interplay between them.
What could also relate to the above point is also the role of the interactional context. In this case, the Albanian-Greek bilinguals were the only bilingual group who were not located in Kosovo, but rather in Greece. Differences in terms of socio-lingusitc factors influence the interactional context of the bilinguals- which plays an important role in language switching and language use frequency (de Bruin et al., 2019). Consequently, the interactional context that the bilinguals are embedded in might determine how much language control is needed, hence how and whether bilingual cognitive advantage is likely to be evident (i.e., Hartanto & Yang, 2016; Yang, Hartanto & Yang, 2016). Thus, it might be that the context were Albanian-Greek bilinguals are does not impose as much cognitive demands as compared to the other contexts. This is conclusion is however speculative, since in the present study there was no direct measure of the type of interactional context that the bilinguals lived in. Thus, future studies could further investigate differences in interactional context among different bilingual populations may influence EFs.


Do motivation and attitudes towards language learning modulate the bilingualism effect on cognition?

In the study with adults the overall results do not show support of the initial hypothesis that is for a positive effect of motivation/attitudes towards L2 learning and use in EF performance (inhibitory control, cognitive flexibility and conflict monitoring). These findings remained even when controlling for the influence of SES, age, and general intelligence and these findings were supported by substantial to strong Bayesian evidence. In the study with adolescents, again the overall results did not point to a positive effect of L2 motivation/attitude towards language learning and use on the EF performance (inhibitory control, cognitive flexibility and conflict monitoring). The groups were matched in terms of age, general intelligence, video-game experience and musical performance, though there was a significant difference on parental SES- a difference which was taken intoI account in the analyses. Also, the results did not support either a positive effect of motivation/attitudes on a language-specific measure of EF- verbal semantic fluency, a finding that was largely unaffected by age, intelligence or SES; and supported by a substantial Bayesian evidence. 
There was only one bilingual advantage found in adolescent group, in overall RTs in the ANT task where monolinguals were overall slower than both motivation/attitude bilingual groups, even when controlling for parental SES and this finding was supported by substantial Bayesian evidence.  The finding that bilinguals are generally faster than monolinguals has been reported in previous studies, that examined the bilingual advtange in children (8 years old; de Abreu et al., 2012), middle aged children (5 to 15 years; Kapa & Colombo 2013), young and older adults (Bialystok et al., 2004, 2005). The overall faster reaction times has been argued to best index higher efficiency of the monitoring system, which reflect the ability to evaluate whether there is a need to engage in conflict or not (Costa et al., 2009). However, since there is still an ongoing debate on how this general monitoring relates to conflict resolution and to what extend they depend on one another. Many authors argue that overall response time is not a pure measure of monitoring (i.e., Paap & Greenberg, 2013)
 Relationship between motivation/attitudes and linguistic outcomes. Even though the results do not point out to an impact of motivation/attitudes towards L2 learning and use in EF performance, the findings both in the adults and in the adolescent sample does indicate a potential effect or relationship between motivation/attitudes towards L2 learning and use, with the language outcome variables. Specifically, in the adult sample, the higher motivation/more positive attitudes group had indeed earlier L2 AoA, better perceived language outcomes (use and proficiency), as well as significantly higher percentage of attending bilingual education, relative to the lower motivation/less positive attitudes group. Furthermore, in the overall sample, the results also show a positive moderate relationship between motivation/attitudes towards L2 and perceived language proficiency. 
In the same line, in the study with adolescents, high motivation/more positive attitudes group showed overall a more enriched bilingual profile, such as higher motivation/ more positive attitudes towards L1 as well as L2. They reported more balanced perceived continuous degree of bilingualism, more perceived Educational Support for L1 and L2, had higher Perceived Teachers’ appreciation to bilingualism, and higher scores in L1 and L2 proficiency (Vocabulary). Alike in the study with adults, in the overall sample, there was a significant association of L1 motivation/attitude towards language learning and use with L1 language proficiency, where higher L1 motivation/attitude was correlated with better L1 proficiency. There was also a significant positive correlation between L1 motivation/attitudes with L1 educational support, and teacher’s appreciation to bilingualism (See Table 14, Appendix A) and a negative correlation between L1 motivation/attitude with language switching and L2 educational support. Furthermore, the L2 motivation/attitudes was significantly correlated with perceived continuous bilingualism measure and teachers’ appreciation to bilingualism.
These findings from both the adults and the adolescent age group are in line in the hypothesis derived by the Socio-Educational Model by Gardner (2001, 2007) claiming an effect of L2 motivation/attitude in L2 outcomes. Furthermore, the findings are also in line with the study of Zhang et al., (2018), in which they also found a positive association between L2 motivation/attitudes and second language proficiency. In such studies, motivation is identified as a central driving force to learning and achievement, where higher motivation and more positive attitude leads to more learning and hence more achievement and success (Zhang et al., 2018). Yet, in some studies, motivation was not significantly associated with L2 learning and achievement (i.e. Rose et al., 2019). A potential reason was attributed to the fact that this construct has a strong history in applied linguistics research, and there have been different definitions applied to the affective factors either conceptualized as independent constructs (i.e., instrinct motivation, attitudes, ideal L2 self, parental motivation, etc.) or as a whole construct including all the different types of motivation. Thus, how one measures the affective variables, might play affect the results as in fact some constructs of the affective variables might affect learning and achievement more than others (Rose et al., 2019). Future studies are necessary to examine what parts of affective variables are key to language learning and language outcomes. It is also important to explore the other end- that of the language outcomes, especially since out results do point to an effect but mostly with the perceived variables and less with the objective measures of lingusitc outcomes.  
	The present findings are novel in a sense that so far most and maybe all studies of affective variables have been conducted with L2 learners and not bilinguals. To that end, the present findings are quite novel in bilingualism research, and they do indicate a potential relationship between the affective variables to language learning with linguistic outcomes. However, since this is the first attempt in such direction, nore research is essential to explore this relationship, and ultimately how it affects the bilingual cognitive advantage.
A bilingual disadvantage. As in the analyses with the linguistic pairs, in some cases, I found a bilingual disadvantage. For instance, in the study with adults, monolinguals showed better conflict monitoring abilities (smaller mixing costs), however, only as compared to lower motivation/less positive attitudes bilingual group. The two motivation/attitude groups did not differ within one another. This finding was unaffected by age, SES and general intelligence. Also, the finding was not supported by Bayesian analyses, showing anecdotal evidence for the null hypothesis. Furthermore, monolinguals, also recorded a more balanced cognitive control strategies (lower proactive strategy BX-AY difference score) as compared to lower motivation/less positive attitudes bilingual group. Though Bayesian analyses, revealed extreme evidence in favor of no difference between groups. These findings are not in line with the suggestions deriving from the dual mechanisms of cognitive control approach (Morales et al., 2013; 2015)- that bilinguals relative to monolinguals are expected to show a more balanced use of proactive and reactive control strategies to reach the optimal cognitive performance. In contrary, the findings suggests that monolinguals as compared to the lower motivation/less positive attitudes bilingual group seem to have a more balanced use of cognitive control strategies, as compared to the bilinguals who report lower motivation and less positive attitudes towards L2 learning and use.
In the same line, in adolescents I found that monolinguals showed better cognitive flexibility abilities (smaller Switching costs), better inhibitory control abilities (smaller Simon effect), and better orienting abilities (larger orienting difference score), as compared to both motivation/attitude bilingual groups. However, the two motivation groups, namely, the higher motivation/more positive attitude towards L2 and lower motivation/less positive attitudes towards L2 group did not differ in any of those measures. 
In the recent years, many studies have reported either null effects, or a bilingual disadvantage when performing cognitive tasks (Paap et al., 2015; Duñabeitia et al., 2014; Paap et al., 2014). For instance, in the study conducted by Prior and MacWhinney (2010), bilinguals performed significantly worse in the non-switch trials of the Color-Shape Task. A bilingual disadvantage was also found a small bilingual disadvantage when performing a language-specific measure of EFs-verbal fluency (Lehtnonen et al., 2018; Sandoval, 2010). Some authors argue that there seem not to be empirical evidence supporting the so called bilingual cognitive advantage or that the bilingual advantage might not even exist, and that the bilingual cognitive advantage found in the previous studies might have been shown due to uncontrolled factors (e.g., Morton and Harper, 2007) or due to the specific conditions applied in the design or in the methods of the studies (e.g., Costa et al., 2009). An ongoing issue in the bilingualism research has been defining bilingualism and defining what the L1 and L2 is- especially when bilinguals have acquired both languages simultaneously. In such cases it is not clear what criteria should be used to determine what is the L1 and L2, whether it should be based on age of exposure, or whether it should be based on frequency of language use to define both languages. This and other issues in bilingualism research might indeed affect the direction of the findings. 
Thus, the results in both studies overall show no consistent evidence for a positive effect of motivation/attitudes towards language learning and use, in cognitive performance in both adults and adolescents. In the study with adults, the overall evidence pointed towards a null effect, with one exception where monolinguals outperformed both bilingual motivation/attitude groups in conflict monitoring. In adolescents, even when the motivation/attitude towards language learning and use was assessed in two languages to obtain a balance score, no positive effect on EF was found. Again, contrary to what I expected, the overall evidence pointed to a bilingual disadvantage, as monolinguals were better in cognitive flexibility, inhibitory control abilities as compared to higher motivation/more positive attitudes bilinguals and had better orienting abilities relative to both motivation/attitude bilingual groups.
In conclusion, to my knowledge there has not been any study so far examining the role of affective reactions to language learning and use in relation to bilingual cognitive advantage, thus, it is rather challenging to give context to the present findings. It could be that exploring the effect of motivation/attitudes to EF performance needs further exploring as there might be other unforeseen factors affecting the results. Yet, it was evident that motivation/attitude did affect the language outcome variables (i.e., language proficiency, degree of bilingualism, perceived teacher’s appreciation to bilingualism etc). Whether such effects then interact with other factors in demonstrating the bilingual cognitive advantage still merits further investigation.

Is there a bilingual cognitive advantage in adolescence?

Overall, the results show no consistent evidence for an effect of linguistic similarity, bilingualism in general, nor motivation/attitudes towards language learning and use in cognitive performance in adolescents. Our findings are in line with two recent meta-analyses who also found no evidence for the effects of bilingual cognitive advantage in general, and language similarity in particular, in the cognitive performance of bilinguals (e.g., Lehtonen et al., 2018; Lowe et al. 2021. Particularly, in the large study conducted by Lowe et al., (2021) in children and adolescents, the findings pointed to a very small effect of bilingualism in cognitive advantage, however, after correcting for publication bias this advantage became indistinguishable from zero. Lastly, the findings are also in line with the study conducted by Gathercole et al., (2014) who also found no consistent evidence for age modulating the bilingualism effect in a range of cognitive tasks.	
The findings presented by this thesis are not in line with the accumulated experience hypothesis, suggesting that the earlier developmental period may be less sensitive to the effects of bilingualism, since children have less experience and practice with being bilingual, which in turn would result in less cognitive training (Vivas et al., 2020). The findings presented by this thesis do not support the hypothesis by Bialystok et al. (2014) that the bilingual cognitive advantage may emerge or be most likely observed in developmental periods (e.g., in this study adolescents) where the EF system has yet not been fully developed. Thus, it could be that the bilingualism’s effect on cognitive performance might be present in older adults- where the cognitive effects are declining. This since bilingualism and life-long management of the two languages, appears to contribute to cognitive reserve and thus, protect cognitive decline later in life.  In fact, a few studies have supported a bilingual advantage in cognitive tasks in older adults (Papageorgiou et al., 2019; Subramaniapillai et al. 2018; Gathercole1 et al., 2014; Alladi et al., 2013). However, more studies are necessary to shed light into where the bilingual cognitive effect are present, this keeping in mind and building upon previous studies limitations and gaps, so as to design studies i.e., preferally longitudinal designs, to better explore different developmental period and how they are affected by bilingualism.





Limitations of the present work
The present study has some potential limitations, within which the findings need to be interpreted carefully. As in most empirical research, the present study is limited to the measures sample, and/or design being used. For instance, in the first study with adults, bilingual (years of) education was not measured directly but rather inferred from the information that was provided by formal education in both languages. The issue here was that, it was not clear whether the education was immersed or rather received separately throughout the years of education. To address this limitation in Study 2, I included a perceived measure of educational support for both languages. 
A second limitation regards the analyses of the motivation/attitude to learn and use L2, where I formed groups from a continuous variable. Several authors have stressed that this approach (dichtotimization of a continous varibles) may have disadvantages such as that it may result in a loss of information and lead to inappropriate classification (Dawson & Weiss, 2012; Incera & McLennan, 2018). One of the main challenges associated to this methodological approach is defining a meaninfull cut-off point so that the individuals of one category do not end up resembling individuals of another category. In this study, I used the median-split method which has been widely used in bilingualism and psychological research (e.g, McNab, et., 2015; Rosselli et al., 2016). I have used this methodology since it has the advantage of allowing for comparison analyses with the monolingual group (Rosselli et al., 2016). And indeed, the groups formed appeared to be meaningful since they differered on variables that have been related to motivation/attitude, that is the high motivation group had significantly grater L2 proficiency, higher perceived teacher’s appreciation to bilingualism and higher perceived degree of bilingualism as compared to the lower motivation/less positive attitudes towards L2 group.
However, I cannot rule the possibility that the lack of differences between the motivation groups may be due to the way the groups were formed. So future studies may further investigate the influence of motivation/attitudes towards learning and using L2, by employing continuous varibles, or using other methods to form motivation groups. 
A third limitation has to do with the age definition of the main developmental periods There is an ongoing debate on the literature on defining what age range constitutes adolescence (see Curtis, 2015 for a review), with some studies suggesting that the adolescence is a period of development that starts around the age of 10 and lasts up till the mid-twenties (Casey, 2015; Shulman et al., 2016). Based on these studies it could be argued that the sample included in Study did not solely consist of adults. However, I based the present Thesis on current as well as historic definitions of adolescence (e.g., see Feldman, 2008) which support the age rage of 13- to 17-year-olds; and because this age range allows for clear differentiation of the relevant group in terms of educational experience (secondary/high school). Lastly, similar age ranges as the ones employed in the present Thesis, have been employed to definine adolescence and young adulthood in the majority of studies of the bilingual cognitive advantage (see Donnelly et al., 2019; Bialystok & DePape, 2009; Bialystok et al., 2004), and so this could also facilitate comparison of findings across studies when discussing the results. In that line, it is also a challenge to demark later stage development, as there is no clear cut-off beween adulthood and old age.  The present thesis however, relied on the World Health Organization guidelines (WHO, 2017) of an age threshold of 60 years as a ‘working definition’ of old age. To my knowledge, the lower age threshold to demark older age has been 50 years (e.g., see SHARE, 2017; the English Longitudinal Study in Ageing, ELSA, 2017; the Health and Retirement Study in the United States of America, HRS, 2017; the Japanese Study of Aging and Retirement, 2017). Thus, based on this evidence an upper threshold of 45 years was established for adults in Study 1. 
Another limitation, which is not specific to this Thesis, but has to do with methodological issues in the field of EFs relates to the purity of measures to assess EFs. Task impurity occurs from the non-EF processes which are inherited in EF tasks (Friedman, 2016). Along with the limited EFs tasks available, task impurity can lead to type I and type II error, and many interpretational problems which makes it hard to distinguesh between more general effect and task-specific effects (Laine & Lehtonen, 2018; Valian, 2015). One way to address this is to use more than one task to measure the same EF constucts (Friedman, 2016). However, even in such cases, the studies have shown a low correlation among them, indicating a potential difference between tasks that measure the same construct (Rey-Mermet et al., 2018). Thus, the use of the existing EF task in the bilingualism research, might limit the generalization of the findings beyond the specific tasks measured.  
Lastly, a more general limitation to the field rather than of a current thesis, regards the quasi-experimental designs that are inherent in this kind of research, and therefore, the possibility of not having controlled for all the potential confounds. Even though in this Thesis a great effort was made to include both fairly new variables that have been limitedly addressed in bilingualism research i.e., video-gaming experience and musical training, other unforeseen factors could have also influenced the results. One of such factors might be physical exercise, which is a factor influencing cognitive performance (Colcombe et al., 2006; Hillman et al., 2008; Erickson et al., 2009; Mandolesi et al., 2017) and thus could also be considerate as a potential confounding variable. Future studies should aim on filling those gaps while ideally implementing large-scale longitudinal designs, where the possible developments or changes in bilingualism effects as well as with the factors that bilingualism interacts with, can be examined both at the group and at the individual level. 

What are the present study’s implications? 

Despite the aforementioned limitations that this study puts forward, there are still some important findings, although some not directly related to the main hypotheses of this thesis, that could contribute substantially to the bilingualism literature and research in general. 
First and foremost, the present study implies that the bilingualism as a phenomenon does not confer any cognitive advantages neither in adults nor in adolescents. And it if does confer, as seen in some previous studies than it could mean that such effects are restricted to specific tasks or specifc populations. It could also be that the bilingualism postivie effects are evident not in EFs but other cognitive constructs such as selective attention, or that such construct might benefit more from bilingualism as compared to the EFs. Thus, future studies should explore cognitive performance using a variety of task which are not limited to the EFs. 
The findings also imply whether language pairs overalap or not, this does not affect the EFs performance. Yet, the findings from the present Thesis also do suggest that linguistic similarity might rather have an influence on language-specific measures of EFs, as shown in the verbal semantic fluency task. This ultimately implies that the effect of linguistic similarity might be domain-specific rather than domain general. 
The present fidnings do also have implication for the existing theories, especially in relation to linguistic similarity, as overall in both studies, there was no support of the cross-lingustic interference hypothesis. The dilemma, at least for the present study, still remains if whether it is languages that are more similar that produce more facilitation and hence interference or wether this is the case for the less similar languages. Thus, possibly, future studies could futher experimentally disentangle this issue, by using cross-lingustic interference tasks, and ultimately exploring the relative interference steming from each language pair. 
Lastly, and importantly, the present Thesis implies that there is a potential relationship between the affective variables i.e., motivation/attitudes towards language learning and linguistic outcomes. Knowing that the research has been very limited in this direction- especially in bilingualism research, such findings establish a groundwork for future studies to further explore such relationship especially in the educational (i.e., language teaching) or policy making (i.e., immigration) where language learning is of special importance. 


Conclusion
Overall, the findings suggest that being bilingual does not confer specific cognitive benefits. After comprehensively assessing a range of modulating factors, controlling for potential confounds and using a robust design I found no evidence of a bilingual cognitive advantage. The finding was evidenced across multiple measures, language groups and tasks. Furthermore, this is the case for both adults and adolescents and regardless of whether the languages spoken are similar or distant. Our findings are in line with previous literature that failed to replicate the bilingual cognitive advantage (e.g., Antón et al., 2016; de Bruin et al., 2015; Duñabeitia et al., 2014). The findings are also in line with the studies that did not find an effect of linguistic similarity in EF performance (Oschwald et al., 2018; Costa et al., 2006; Linck et al., 2008; Barac & Bialystok, 2012). 
[bookmark: bbib8]As it was evident, bilingualism is a complex and a dynamic phenomenon that depends on a number of factors, including linguistic, affective, contextual and social aspects. Thus, one challenge, is to find the right measures and methods to better capture its complex nature, so as to show its consequences on a range of dimensions. In prior research, often bilingualism effects are overshadowed by the presence of other variables which makes it hard to distinguish any real and pure bilingual effects. Controlling for all the variables that influence cognitive performance or are associated to bilingualism (Bak, 2016b) is a difficult task, though, it is important that research attempts to do this if we are to accurately say whether bilingualism cognitive advantages exist. Future work may want to further explore the factors which have been under-examined in bilingualism research, including linguistic similarity, affective, cultural, educational as well as social factors (the extent to which a person adopts multiple cultures associated with multiple languages) and specifically examine the extent to which they interplay (rather than demonstrate independent effects). Along with acculturation which might affect the level of motivation to use the language and ultimately cognitive performance, future work may also want to explore the role of the interactional context of the individual, as a potential moderator of the relationship between language use and cognitive performance. Lastly, and as mentioned previously, in order to explore the role of the linguistic similarity it is important to possibly assess more language measures i.e., lexical access, grammar or language interference, which most likely are associated to linguistic similarity as well as cognitive performance, and could also give valid evidence on how much crosslinguistic activation at lexical level there are between pairs. Thus, bilingualism might be better approached as a dynamic (vs. static) condition, determined by the combined language-related, affective, or contextual (socio –cultural) factors.
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Appendix A:
Study 1: Overall correlation table 
Table 13
Correlations among bilingual characteristic variables and EF tasks
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	1. L2 Onset
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. L2 Perceived Proficiency
	-.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Perceived L2 Frequency of Use
	-.05
	.60**
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Years living in L2 Country
	-.19*
	-.05
	.06
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Language Switching
	.21**
	.
	-.05
	-.18*
	
	
	
	
	
	
	
	
	
	
	
	

	6. L1 Proficiency
	-.24**
	-.1
	-.24**
	.13
	-.08
	
	
	
	
	
	
	
	
	
	
	

	7. L2 Proficiency 
	-.06
	.14
	.19*
	.06
	.05
	.31**
	
	
	
	
	
	
	
	
	
	

	8. L2 Motivation/Attitudes
	-.21**
	.36**
	.26**
	.15
	-.05
	.03
	.06
	
	
	
	
	
	
	
	
	

	9. Simon RT
	-.03
	.05
	.03
	.29**
	-.02
	.09
	.14
	.14
	
	
	
	
	
	
	
	

	10. Simon ACC
	.14
	-.11
	-.04
	.06
	-.15
	.19*
	.11
	.12
	.41**
	
	
	
	
	
	
	

	11. Task Switching RT
	.23**
	-.23**
	-.08
	.04
	.14
	.08
	-.07
	-.25**
	.44**
	.29**
	
	
	
	
	
	

	12. Task Switching ACC
	.01
	.20*
	.22*
	.03
	.04
	.05
	.08
	.28**
	.02
	.26**
	-.05
	
	
	
	
	

	13. AX ACC
	-.25**
	.15
	.11
	.1
	-.24**
	.13
	.08
	.16
	.02
	.21*
	-.24**
	.32**
	
	
	
	

	14. AY ACC
	.23**
	-.06
	.16
	.04
	-.01
	-.23**
	-.12
	.17*
	.1
	.14
	.15
	.23**
	.16*
	
	
	

	15 .BX ACC
	-.20*
	.15
	.00
	.20*
	-.12
	.21**
	.04
	.08
	.11
	.13
	-.07
	.08
	.53**
	-.07
	
	

	16. BY ACC
	-.09
	.07
	.03
	.22*
	-.03
	.11
	-.04
	.04
	.14
	.03
	.04
	.09
	.43**
	.14
	.51**
	 


Note: * p< .05; ** p < .0003. The level of significance (p < .0003) was obtained after correcting for multiple comparisons using the Bonferroni adjustment. 









Study 2: Overall correlation table 

Table 14. 
Correlations among bilingual characteristic variables and EF tasks.
	 
	1
	2
	3
	4
	5
	6
	7
	    8
	9
	   10
	  11
	   12
	       13
	    14
	     15
	     16
	     17
	18

	1. L2 Onset
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Language Switching
	.08
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Continous Bilingualism Measure
	-.24**
	.10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Language_Distance
	-.08
	.12
	.11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. L1 Vocabulary
	.09
	-.15*
	-.34**
	-.22**
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. L2 Vocabulary
	.12
	.00
	-.01
	-.20**
	.55**
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. L1 Motivation/Attitudes
	.05
	-.16*
	.10
	-.12
	.31**
	.04
	
	
	
	
	
	
	
	
	
	
	
	

	8. L2 Motivation/Attitudes
	-.03
	-.10
	.16*
	-.01
	.05
	.08
	.30**
	
	
	
	
	
	
	
	
	
	
	

	9. L1 Educational Support
	.31**
	-.29**
	-.10
	-.15*
	.30**
	-.04
	.40**
	.02
	
	
	
	
	
	
	
	
	
	

	10. L2 Educational Support
	-.34**
	.17*
	.13
	.08
	-.24**
	.01
	-.30**
	.12
	-.83**
	
	
	
	
	
	
	
	
	

	11. Teacher's Appreciacion to Bilingualism
	.04
	-.08
	.04
	.01
	.17*
	.04
	.28**
	.22**
	.08
	-.07
	
	
	
	
	
	
	
	

	12. Simon RT
	.39**
	.17*
	-.09
	-.06
	.01
	.07
	-.03
	.01
	.24**
	-.25**
	.02
	
	
	
	
	
	
	

	13. Simon ACC
	.21**
	.04
	-.05
	-.15*
	.23**
	.27**
	.12
	.12
	.23**
	-.15*
	.05
	.31**
	
	
	
	
	
	

	14. Task Switching RT
	.02
	-.09
	.06
	.11
	-.12*
	-.11
	-.06
	-.01
	-.07
	.07
	.18*
	.13*
	.07
	
	
	
	
	

	15. Task Switching ACC
	.25**
	-.09
	-.19**
	-.17*
	.43**
	.42**
	.24**
	.01
	.40**
	-.38**
	.11
	.19**
	.44**
	-.17**
	
	
	
	

	16. ANT RT
	.11
	.06
	-.31**
	.06
	.06
	.05
	.10
	.06
	.07
	-.07
	-.04
	.38**
	.22**
	.10
	.19**
	
	
	

	17. ANT ACC
	.17*
	-.03
	-.08
	-.14
	.26**
	.29**
	.11
	.07
	.17*
	-.10
	.19*
	.05
	.37**
	-.14*
	.33**
	-.10
	
	

	18. ANT Conflict Effect
	-.31**
	-.03
	.14*
	.35**
	-.24**
	-.22**
	-.13
	-.06
	-.31**
	.22**
	-.02
	-.12
	-.23**
	.20**
	-.33**
	.00
	-.32**
	 


      Note: * p< .05; ** p < .0003. The level of significance (p < .0003) was obtained after correcting for multiple comparisons using the Bonferroni adjustment 
Study 1. Stepwise Regression analyses

Table 15. 
The final model of the stepwise regression analyses conducted for both linguistic similarity and motivation/attitudes groups to test the prediction of confounding variables in EF task performance for Study 1.
	Dependent variable
	Significant predictors
	B
	Standard error
	
	R2
	Adjusted R2
	F

	Study 1
	
	
	
	
	
	
	

	Linguistic Similarity
	
	
	
	
	
	
	

	Task Switching ACC
	SES
	.00
	.00
	.20*
	.08
	.07
	8.48**

	
	General Intelligence
	.00
	.00
	.16*
	
	
	

	AXCPT ACC
	SES
	.01
	.01
	.15*
	.02
	.02
	4.78*

	Motivation/Attitudes
	
	
	
	
	
	
	

	Simon Task ACC
	General Intelligence
	.00
	.00
	.17*
	.03
	.02
	8.89*

	Task Switching RT
	SES
	-14.60
	4.27
	-.19**
	.03
	.03
	11.65**

	Task Switching ACC
	SES
	.00
	.00
	.12*
	.04
	.04
	7.42**

	
	General Intelligence
	.00
	.00
	.16*
	
	
	





















Note:* p < .05, ** p < .001








Study 2. Stepwise Regression Analyses

Table 16. 
The final model of the stepwise regression analyses conducted for both linguistic similarity and motivation/attitudes groups to test the prediction of confounding variables in EF task performance for Study 2.
	Dependent variable
	Significant predictors
	B
	Standard error
	
	R2
	Adjusted R2
	F

	Study 2
	
	
	
	
	
	
	

	Linguistic Similarity
	
	
	
	
	
	
	

	Simon Task RT
	Age
	-23.86
	4.55
	-.35**
	.22
	.21
	25.40**

	
	Musical training
	-18.90
	4.98
	-.25**
	
	
	

	Task Switching RT
	Age
	-29.55
	9.47
	-.22*
	.05
	.04
	9.73*

	Task Switching ACC
	General Intelligence
	.01
	.00
	.16*
	.05
	.04
	5.56*

	
	SES
	.01
	.00
	.15*
	
	
	

	ANT Task RT
	Age
	-16.67
	4.70
	-.25**
	.09
	.08
	9.02**

	
	SES
	-5.83
	2.55
	-.16*
	
	
	

	Motivation/Attitudes
	
	
	
	
	
	
	

	Simon Task RT
	Age
	-31.08
	4.94
	-.35**
	.12
	.12
	39.58**

	Simon Task ACC
	General Intelligence
	.00
	.00
	.13*
	.01
	.01
	4.87*

	Task Switching RT
	Age
	-19.01
	7.72
	-.14*
	.02
	.01
	6.05*

	Task Switching ACC
	General Intelligence
	.02
	.00
	.34**
	.11
	.11
	36.64**

	ANT Task RT
	Age
	-25.85
	4.88
	-.30**
	.13
	.12
	13.62**

	
	SES
	6.12
	2.42
	.14*
	
	
	

	
	Musical Training
	10.03
	4.51
	.12*
	
	
	

	ANT Task ACC
	General Intelligence
	.00
	.00
	.16*
	.02
	.02
	7.41*











Note:* p < .05, ** p < .001
























Study 1

Table 17.

 Descriptive information for the questionnaire variables used per lingustic similarity groups and overall sample

	
	
	
	
	
	
	
	
	
	

	
	Albanian Monolinguals
	Turkish-Albanian
Bilinguals
	Albanian-Greek
Bilinguals
	Bosnian-Albanian
Bilinguals
	Overall Sample

	
	N = 50
	N = 50
	N = 41
	N = 50
	 N =191

	
	M (SD)
	Range
	M (SD)
	Range
	M (SD)
	Range
	M (SD)
	Range
	M(SD)          Range

	Language switching
	   --
	       --
	30.44
(5.77)
	  19-43
	33.18
(6.29)
	   18-45
	30.94
(5.92)
	  17-45
	    
31.52              17-45
(6.07)

	L1 Vocabulary
	56.09
(2.42)
	    49-60
	59.40
(3.98)
	  45-66
	54.18
(4.85)
	   42-64
	56.20
(4.06)
	  46-65
	
56.46               42-66
(4.30)


	L2 Vocabulary 
	--
	       --
	54.24
(7.16)
	  26-65
	55.20
(4.65)
	   46-66
	55.60
(5.31)
	  38-63
	55.01               26-66
(5.79)

	L2 Motivation/attitudes
	--
	       --
	240.12
(28.72)
	178-304
	234.18
(31.13)
	  157-302
	261.68
(29.21)
	191-308
	
245.32           157-308
(31.80)















Study 2

Table 18. 

	
	Albanian Monolinguals
	Turkish-Albanian
Bilinguals
	Albanian-Greek
Bilinguals
	Bosnian-Albanian
Bilinguals
	Overall Sample

	
	N = 50
	N = 50
	N = 41
	N = 50
	 N =191

	
	M (SD)
	Range
	M (SD)
	Range
	M (SD)
	Range
	M (SD)
	Range
	M(SD)          Range

	
	
	
	
	
	
	
	
	
	

	Language switching BSWQ total)
	   --
	       --
	27.80
(5.93)
	
16-45
	33.12
(4.58)
	
18-42
	29.97
(6.07)
	
  17-44
	    30.10
    (5.98)        16-45	

	

L1 Vocabulary
	
52.86
(5.70)
	

43-64
	49.31             (6.08)
	

37-63
	
45.78
(4.87)
	

33-60
	
47.73 (4.86)
	

40-62
	

    49.07         
    (6.61)        33-64

	L2 Vocabulary
	--
	--
	43.86  (6.49)

	37-63
	
49.68
(4.81)


	38-57
	42.83
(4.42)
	34-53
	

     45.19        
     (6.07)       34-63


	L1 Motivation/attitudes
	57.78
(7.25)
	
42-66
	57.33
(7.45)



52.17
(8.92)


	
27-66
	42.87
(13.31)



50.75
(9.76)


	
19-66
	49.89
(10.07)



51.38
(9.49)


	
27.66
	     52.43     
    (11.24)      19-66

	
	
	
	
	
	
	
	
	
	

	L2 Motivation/attitudes
	--
	--
	
	29-66
	
	33-66
	
	32-66           
	

      51.48        29-66 
      (9.32)


	L1 Educational Support
	--
	--
	23.50
(4.91)
	12-34
	9.60
(1.41)
	8-13
	24.08
(3.29)
	14-31
	
      19.66        
       (7.39)        8-34

	L2 Educational Support
	--
	--
	20.60
(5.76)
	9-34
	30.78
(3.11)
	25-35
	
20.12
(2.41)

	14-27
	
       23.39       
       (6.26)        9-35

	Perceived Teacher’s Appreciation of bilingualism
	--
	--
	40.27
(8.00)
	23-54
	36.90
(8.18)
	23-58
	42.28
(7.79)
	     28-59.              39.99     
                             (8.21)       23-59 

	    
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Descriptive information for the questionnaire variables used per lingustic similarity groups and overall sample

	


Appendix B:

Study 1: Demographics, Language Background and Language Switching Questionnaire

Questionnaire for Adults

The following is a questionnaire regarding demographic information, socio-economic status and language use.

Information provided in this questionnaire will be used exclusively for research purposes. All information will remain confidential and will be available only to members of the research team.


A.    DEMOGRAPHIC INFORMATION:
· Age:   ………………
· Gender (circle):    Male          Female
· Nationality:   ………………
· Religion:   ………………

B.    SOCIO-ECONOMIC INFORMATION:

1. Highest level of formal education obtained (circle):

· Did not complete elementary school
· Level I: Four years of elementary school
· Level II: Primary school
· Level III: SSS high school (three years) 
· Level IV: VKV high school (four years)
· Level V: Higher education college
· Level VI: Bachelor’s degree
· Level VII: Master’s degree/Specialization
· Level VIII: PhD

2. Are you currently employed (circle)* :     YES          NO

* IMPORTANT NOTE: if you are a pupil/student, please fill in fields 2, 3 and 4 for each parent individually. If you are employed yourself, please fill in the same fields based on your own profession and level of education.

Father:            YES          NO
Mother:           YES           NO
3. If you are employed, what is your profession:

You:   ………………

* Father:   ………………
* Mother:   ………………

4. What is your current position in this profession? Use the classification provided below. Write the letter of the option that best describes your current position (e.g., A or B or C).

You: ………………

* Father: ………………
* Mother: ………………

A) Unqualified worker in a certain sector
B) Qualified worker in a certain sector
C) Small or medium-sized business owner – I am an unqualified employer
D) Small or medium-sized business owner – I am a qualified employer
E) Large business owner (with personnel on my own lease)  – I am an unqualified employer
F) Large business owner (with personnel on my own lease) – I am a qualified employer, or a manager in the Private or Public sector


C.    LANGUAGE LEARNING BACKGROUND:

1. In which country were you born?
.........................
2. In which country did you spend most of your life?
.........................
3. How many years have you lived in Serbia?
......................... (years)
4. In addition to Serbia, have you lived in any other country for a longer period of time?

YES             NO
If yes, in which country/countries have you lived, for how long and during which period of life (how old were you)?

· Country ..............................; for how long ..............................;
how old were you ..............................

· Country ..............................; for how long ..............................;
how old were you ..............................

· Country ..............................; for how long ..............................;
how old were you ..............................

· Country ..............................; for how long ..............................;
how old were you ..............................

5. Which languages ​make you a bilingual?

Characterize these two languages with the ​​letters A and B; the letter A representing the language that you are more exposed to, started speaking earlier, and use in the family environment (at home).
If you think you have been equally exposed to both languages ​​in your family environment before the age of three (for example, if your parents spoke to you in two different languages since you were born), characterize these languages ​​under the letters A and B, in the order of the one you currently use more (A) to the one you currently use less (B).

…………………………………………………………………………………………………

Characterize any other languages you have learned (for example, a foreign language) with the letters C and D. If needed, you may add another field.

Language A: ................................
Language B: ................................
Language C: ................................
Language D: ................................
6. Based on the following scale (1 to 5), please indicate how often you use each of the languages you speak (based on the letters you used to characterize them above).

(Rarely)   1          2          3          4          5   (Very Often)

Language A:   1          2          3          4          5
Language B:   1          2          3          4          5
Language C:   1          2          3          4          5
Language D:   1          2          3          4          5

7. Based on the following scale, please indicate in the table below how well you speak, understand, read and write in each of the languages (based on the letters you used to characterize them above).

(Very poorly)   1          2          3          4          5   (Very well)

	Language
	Speak
	Understand
	Read
	Write

	Α
	
	
	
	

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	






8. In the table below, please indicate with whom you use each language, and for how many hours a day.

IMPORTANT NOTE: Consider your average day, taking into account the hours that you spend sleeping, and making sure that the sum of the hours per column and row reflects the total use of each language as accurately as possible. 

	
	Language Α       (hours a day)
	Language Β                 (hours a day)
	Language C  (hours a day)
	Language D (hours a day)

	With my mother
	
	
	
	

	With my father
	
	
	
	

	With my siblings
	
	
	
	

	With my children
	
	
	
	

	With other relatives 
	
	
	
	

	With my roommate
	
	
	
	

	With my partner
	
	
	
	

	With my friends
	
	
	
	

	With my colleagues
	
	
	
	









	Language
	At what age did you start to learn the language
	Duration of formal learning (in years)
	Duration of informal learning (in years)

	Α
	
	
	

	Β
	
	
	

	C
	
	
	

	D
	
	
	


In the table below, please indicate at what age you started to learn each language, and whether you have learned it formally (e.g., lessons at home, school or university), informally (e.g., from parents, relatives, friends or your work environment), or both.





D.    LANGUAGE SWITCHING EXPERIENCE:

Please try to assess the degree to which the following questions represent the way in which you speak the two languages that make you a bilingual (i.e. languages A and B). These questions ask you to indicate your tendency to switch or mix between languages during a conversation.
If you have doubts about how to rate yourself in the following questions, please try to compare your manner of speaking with that of most people, or those who you know very well.

1. I do not remember or I cannot recall some Albanian words when I am speaking in this language.

 Never     Very infrequently      Occasionally     Frequently     Always

2. I do not remember or I cannot recall some Turkish words when I am speaking in this language.

 Never     Very infrequently      Occasionally     Frequently     Always

3. I tend to switch languages during a conversation (for example, I switch from Turkish to Albanian, or vice versa).

 Never     Very infrequently      Occasionally     Frequently     Always

4. When I cannot recall a word in Albanian, I tend to immediately produce it in Turkish.

 Never     Very infrequently      Occasionally     Frequently     Always

5. When I cannot recall a word in Turkish, I tend to immediately produce it in Albanian.

 Never     Very infrequently      Occasionally     Frequently     Always

6. I do not realize when I switch the language during a conversation (for example, from Albanian to Turkish), or when I mix the two languages; I often realize it only if I am informed of the switch by another person.

 Never     Very infrequently      Occasionally     Frequently     Always

7. When I switch languages, I do it consciously.

 Never     Very infrequently      Occasionally     Frequently     Always

8. It is difficult for me to control the language switches I introduce during a conversation (for example, from Albanian to Turkish).

 Never     Very infrequently      Occasionally     Frequently     Always

9. Without intending to, I sometimes produce the word in Turkish faster when I am speaking in Albanian.

 Never     Very infrequently      Occasionally     Frequently     Always

10. Without intending to, I sometimes produce the word in Albanian faster when I am speaking in Turkish.

 Never     Very infrequently      Occasionally     Frequently     Always

11. There are situations in which I always switch between the two languages.

 Never     Very infrequently      Occasionally     Frequently     Always

12. There are certain topics or issues for which I normally switch between the two languages.

 Never     Very infrequently      Occasionally     Frequently     Always

PLEASE CHECK THAT YOU HAVE ANSWERED ALL THE QUESTIONS
If you have any other comments that you consider important about your ability to use the languages you mentioned, please write them down here.

.........................................................................................................................................
.........................................................................................................................................
.........................................................................................................................................
.........................................................................................................................................
.........................................................................................................................................
.........................................................................................................................................

End of questionnaire

Thank you for your participation!













Appendix D:
Motivation and Attitudes Questionnaires

The purpose of the following questionnaire is to collect data for a PhD degree in Psychology at the University of Sheffield – International Faculty City College. 

Please indicate the extent to which you agree or disagree with each statement. Carefully read each statement, and then mark your response. There are no right or wrong answers in this questionnaire – it is important for the answers to reflect your personal thoughts and feelings.

1. Practicing Albanian is a waste of time.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



2. I try to practice Albanian as much as possible.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



3. I would like to know more Albanian nationality speakers.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



4. When I was younger, my parents have stressed the importance Albanian will have for me in the future.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



5. I haven’t any great wish to learn more than the basics of Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



6. Most speakers of Albanian nationality are so friendly, I am fortunate to have them as friends.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



7. Practicing Albanian is important because I will need it for my career.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



8. People whose native language is Albanian are very sociable and kind.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



9. When I was younger, my parents urged me to seek help if I was having problems with Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



10. Practicing Albanian is really great.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



11. I would get nervous if I had to speak Albanian to a native speaker.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



12. Practicing Albanian is important because it will allow me to be more at ease with people who speak Serbian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



13. I have a strong desire to learn Albanian really well.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



14. Practicing Albanian is important because other people will respect me more.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



15. It doesn’t bother me at all to speak Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



16. It would bother me if I had to speak Albanian on the telephone.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree


17. To be honest, I really have no desire to practice Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



18. I love practicing Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



19. I want to learn Albanian so well, as if it were my native language.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



20. When I was younger, my parents felt that it was very important for me to learn Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



21. I would like to learn as much Albanian as possible.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



22. I wish I could have many people whose native language is Albanian- as friends.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



23. I would feel uncomfortable speaking Albanian outside my home environment.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



24. Practicing Albanian is important, because it will increase my employability.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



25. I would feel calm and confident if I had to order a meal in a restaurant in Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree


26. When I was younger, my parents felt that I should continue learning Albanian throughout my life.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



27. I feel very calm and confident when I have to speak Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



28. Practicing Albanian is important because it will allow me to meet and converse with more people.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



29. I’m losing any desire I ever had to practice Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



30. I gave up practicing Albanian because I am not interested in it.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



31. I would rather spend my time on practicing languages other than Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



32. I hate Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



33. The more I get to know people whose native language is Albanian, the more I like them.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



34. I would feel calm and confident if I had to speak Albanian where both Bosnian and Albanian speakers were present.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



35. I would feel relaxed if I had to give street directions in Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



36. Speaking Albanian anywhere makes me feel worried.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



37. Practicing Albanian is important because it will enable me to better understand and appreciate the Albanian way of life.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



38. Practicing Albanian is important because I will be able to socialize and communicate more easily with people who speak Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



39. I enjoy practicing Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



40. Practicing Albanian is an important part of my life.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



41. I feel anxious when someone asks me something in Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



42. You can always trust people whose native language is Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



43. When I was younger, my parents were very interested in my progress with Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



44. When I was younger, my parents thought I should devote more time to learning Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



45. When I was younger, my parents encouraged me to practice Albanian as much as possible.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



46. Practicing Albanian isn’t an important goal in my life.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



47. If I were able to, I would spend most of my time practicing Serbian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



48. When I was younger, my parents tried to help me learn Albanian.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



49. I would like to perfect the Albanian language.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree




50. I think that practicing Albanian is dull.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



51. Practicing Albanian is important because it will make me more educated.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



52. If Bosnians had no contact with Albanians, it would be a great loss.

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree






















Appendix D
Study 2: Demographics, Language Background and Language Switching Questionnaire and Verbal Fluency Task
Questionnaire for Adolescents

The following is a questionnaire regarding demographic information, socio-economic status and language use.

Information provided in this questionnaire will be used exclusively for research purposes. All information will remain confidential and will be available only to members of the research team.


A.    DEMOGRAPHIC INFORMATION:

Age:  ………………                                          Gender (circle):       Male             Female
Nationality:   ……………                                  Religion:   ………………
Grade:

B.    SOCIO-ECONOMIC INFORMATION:

1. Highest level of formal education obtained your parents. Please provide the answer below:

0 Did not complete elementary school
· Level I: Four years of elementary school
· Level II: Primary school
· Level III: SSS high school (three years) 
· Level IV: VKV high school (four years)
· Level V: Higher education college Level VI: Bachelor’s degree
· Level VII: Master’s degree/Specialization and/or PhD                              

                                    Mother:                                                    Father:

2. Are your parents employed, what is their profession(please circle) and describe below:

                                   Mother: YES/NO                                      Father: YES/NO

                                   _______________                                     _______________


3. What is their current position in this profession? Use the classification provided below. Write the letter of the option that best describes their current position (e.g., A or B or C).

                                           Mother:                                                    Father:

0) Unemployed
1) Unqualified worker in a certain sector
2) Qualified worker in a certain sector
3) Small or medium-sized business owner – I am an unqualified employer
4) Small or medium-sized business owner – I am a qualified employer
5) Large business owner (with personnel on my own lease) – I am an unqualified employer
6) Large business owner (with personnel on my own lease) – I am a qualified employer, or a manager in the Private or Public sector

4.  Characterize these two languages that make you a bilingual-the languages that you are most exposed to (A and B) and other foreign languages (for example languages that you learn in school)?
	
	Language
	At what age did you start to learn the language

	Α
	
	

	Β
	
	

	Foreign language 1
	
	

	Foreign language 2
	
	




5. How much of of the time you are exposed to the less frequent language out of A and B? Please mark on the ruler below and try to be as precise as you can. 
[image: ruler (1)]Exposed to one                                                                                                             Exposed             
language only                                                                                                  to both A and B equally
6. Based on the following scale (1 to 5), please indicate how often you use the foreing languages you speak.

(Rarely)   1          2          3          4          5   (Very Often)

Foreign language 1:   1          2          3          4          5
Foreign language 2:   1          2          3          4          5

7. Based on the following scale, please indicate in the table below how well you speak, understand, read and write in each of the languages A and B and your foreign languages.
(Very poorly)   1          2          3          4          5   (Very well)

	Language
	Speak
	Understand
	Read
	Write

	Α
	
	
	
	

	B
	
	
	
	

	Foreign language 1
	
	
	
	

	Foreign language 2
	
	
	
	



C.    PERCIEVED DISTANCE BETWEEN LANGUAGES. 
1. Do you think language A and language B have any similarities?    YES/NO
2. In your opinion, how close is language A to language B? Please circle the number that you think best represents the closeness between the two languages.

1          2          3           4            5           6           7          8           9         10            
   Not close at all                                                                                             Very close                      


D.    MUSICAL TRAINING 
1. Have you received any musical education in addition to compulsory music lessons in elementary and junior high school? Please circle, if no, skip the D section and continue to E section.                    YES            NO
2. If yes, how many years?   _____________
3.  Are you able to read musical notes? _____________
4. What instrument/s do you play? _____________       
E.     VIDEO GAMES 
1. Did you play any video games in the last 6 months?      YES          NO

2. If yes, what type(s) of video games did you play? Please put an “X” next to the appropriate types. Then, please state how many hours per week you played these types of video games in the last 6 months (on average).

	

Types of video games:
	
Put an “X” next to the ones you played in the last 6 months:
	
How many hours per week (on average) did you play these video games in the last 6 months:


	Action

	
	

	Adventure

	
	

	Fighting

	
	

	Logic (puzzle, card games)

	
	

	Simulation

	
	

	Strategy

	
	

	Sports

	
	




3. Lastly, please state at for how many years you have been playing video games:  __________________________
F.    LANGUAGE SWITCHING EXPERIENCE:

Please try to assess the degree to which the following questions represent the way in which you speak the two languages that make you a bilingual (i.e. languages A and B). These questions ask you to indicate your tendency to switch or mix between languages during a conversation.

13. I do not remember or I cannot recall some Albanian words when I am speaking in this language.

 Never     Very infrequently      Occasionally     Frequently     Always

14. I do not remember or I cannot recall some Turkish words when I am speaking in this language.

 Never     Very infrequently      Occasionally     Frequently     Always

15. I tend to switch languages during a conversation (for example, I switch from Turkish to Albanian, or vice versa).

 Never     Very infrequently      Occasionally     Frequently     Always

16. When I cannot recall a word in Albanian, I tend to immediately produce it in Turkish.

 Never     Very infrequently      Occasionally     Frequently     Always

17. When I cannot recall a word in Turkish, I tend to immediately produce it in Albanian.

 Never     Very infrequently      Occasionally     Frequently     Always

18. I do not realize when I switch the language during a conversation (for example, from Albanian to Turkish), or when I mix the two languages; I often realize it only if I am informed of the switch by another person.

 Never     Very infrequently      Occasionally     Frequently     Always

19. When I switch languages, I do it consciously.

 Never     Very infrequently      Occasionally     Frequently     Always

20. It is difficult for me to control the language switches I introduce during a conversation (for example, from Albanian to Turkish).

 Never     Very infrequently      Occasionally     Frequently     Always

21. Without intending to, I sometimes produce the word in Serbian faster when I am speaking in Turkish.

 Never     Very infrequently      Occasionally     Frequently     Always

22. Without intending to, I sometimes produce the word in Albanian faster when I am speaking in Turkish.

 Never     Very infrequently      Occasionally     Frequently     Always

23. There are situations in which I always switch between the two languages.

 Never     Very infrequently      Occasionally     Frequently     Always

24. There are certain topics or issues for which I normally switch between the two languages.

 Never     Very infrequently      Occasionally     Frequently     Always

  PLEASE CHECK THAT YOU HAVE ANSWERED ALL THE QUESTIONS
Verbal fluency task


I’m going to give you a category and ask you to name all the different examples that you can think of from that category in one minute. For instance, if I said flowers, you might say rose, daisy, etc. Do you understand?” “Now, go ahead and tell me all the different ANIMALS/ FRUITS/OBJECTS you can think of.


	Animals
	              Fruits
	Objects








Appendix E
Study 2: Perceived education support
Educational Support

Please indicate the extent to which each of the following statements apply to your formal education in the school environment. Answer each item thinking about the school setting only, and not any other leisure or extracurricular activities that take place outside of school.

1. How much of your school instruction is in Albanian?

	1.

Not at all in Albanian
	2.

Very little in Albanian
	3.

Somewhat in Albanian
	4.

Mostly in Albanian
	5.

Completely in Albanian



2. How much do your teachers speak to you in Albanian outside of class (in school)?

	1.

Not at all in Albanian
	2.

Very little in Albanian
	3.

Somewhat in Albanian
	4.

Mostly in Albanian
	5.

Completely in Albanian



3. How much do you speak with other students in Albanian outside of class (in school)?

	1.

Not at all in Albanian
	2.

Very little in Albanian
	3.

Somewhat in Albanian
	4.

Mostly in Albanian
	5.

Completely in Albanian



4. How much of your school material is in Albanian?

	1.

Not at all in Albanian
	2.

Very little in Albanian
	3.

Somewhat in Albanian
	4.

Mostly in Albanian
	5.

Completely in Albanian



5. How much of your sport and cultural activities (in school) are in Albanian?

	1.

Not at all in Albanian
	2.

Very little in Albanian
	3.

Somewhat in Albanian
	4.

Mostly in Albanian
	5.

Completely in Albanian



6. How much of the school posters, messages, and announcements are in Albanian?

	1.

Not at all in Albanian
	2.

Very little in Albanian
	3.

Somewhat in Albanian
	4.

Mostly in Albanian
	5.

Completely in Albanian



7. Approximately, how many Albanian students are there in your school?

	1.

No Albanian students
	2.

Few  Albanian students
	3.

Half are Albanian students
	4.

Many Albanian students
	5.

All Albanian students


 






Appendix F
Study 2: Perceived Teachers’ Appreciation to Bilingualism

Please indicate how much you agree or disagree with each statement. Which one you choose will indicate your own feelings. There is no right or wrong answer.

1. I have the feeling that my teachers do not approve when I talk in Turkish:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



2. My teachers do not allow me to talk in Turkish in the classroom with other children:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



3. I have the feeling that it does not matter to my teachers whether I speak Turkish or Albanian:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



4. My teachers do not allow me to speak in Turkish in the playground:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



5. I have the feeling that my teachers appreciate that I speak another language besides Albanian:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



6. My teachers sometimes compliment me because I can also speak Turkish:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



7. My teachers sometimes ask me how to say something in Turkish:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



8. My teachers have spoken in Turkish to me or to other children who also speak Turkish:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



9. I have the feeling that my teachers appreciate it more when I speak Albanian at home instead of Turkish:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
Agree



10. I have the feeling that my teachers find it important that I always speak in Albanian:

	1.
Strongly
Disagree
	2.
Moderately
Disagree
	3.
Slightly
Disagree
	4.
Slightly Agree
	5.
Moderately
Agree
	6.
Strongly
[bookmark: _GoBack]Agree
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