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Abstract 
As interest in cognitive sciences has grown over the years, language representation in the brain has 
increasingly become the subject of psycholinguistic studies. In contrast to the relatively clear picture 
in monolingual language processing, there is still much controversy over bilinguals’ processing of 
their two languages. The goal of this paper is therefore to provide more evidence on the way emotion 
words are processed and represented in the brain in late bilinguals. The study seeks to answer three 
questions: 1. Are positive words processed faster than negative and neutral words in both languages 
of bilinguals? 2. Is there a difference in the speed in which emotion words are processed in the first 
(L1) and second language (L2) of bilinguals? 3. How are emotion words represented in the bilingual 
brain? Participants were late Turkish-English bilinguals (N = 57). We used a visual hemi-field 
paradigm, in which the stimuli were presented either on the right or left of a computer screen. By 
pressing the designated keys, the participants performed a lexical decision task in which they 
determined whether the visually presented L1 and L2 words were real words or non-words. The first 
result showed that positive words are processed faster than negative and neutral words in both 
languages of bilinguals, providing further support for the differential processing of emotion words. 
Second, longer response times were found for L2 as compared to L1. Finally, we found bilateral 
hemispheric representation for both English and Turkish. These results contribute to the 
psycholinguistic literature by providing evidence from the relatively understudied language pairs 
such as English and Turkish.  
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Аннотация 
По мере роста интереса к когнитивным исследованиям психолингвисты все чаще обраща-
ются к проблеме репрезентации языка в мозгу человека. Если картина обработки естествен-
ного языка монолингвами более-менее ясна, ситуация с билингвами остается дискуссионной. 
В связи с этим цель статьи – расширить знания о том, каким образом происходит обработка 
и репрезентация эмоционально окрашенных слов в мозгу поздних билингвов. В процессе ис-
следования предполагается дать ответы на следующие вопросы: 1. Обрабатываются ли пози-
тивно окрашенные слова быстрее, чем негативные и нейтральные, в обоих языках, которыми 
владеет билингв? 2. Есть ли разница в скорости обработки эмоционально окрашенных слов  
в родном и иностранном языках? 3. Как эмоционально окрашенные слова репрезентированы 
в мозгу билингва? В качестве участников выступали поздние турецко-английские билингвы  
(N = 57). Мы использовали визуальную парадигму полуполя, в которой стимулы предъявля-
лись в правой или левой половине экрана компьютера. Нажимая нужную клавишу, участник 
выполнял лексическое задание, а именно решал, являются ли визуально предъявляемые слова 
на родном и иностранном языках действительно словами. Было получено три основных  
результата. Во-первых, было доказано, что положительно окрашенные слова обрабатыва-
ются быстрее, чем отрицательные и нейтральные, как в родном, так и в иностранном языке, 
что подтверждает идею о дифференциации эмоционально окрашенных слов. Во-вторых, 
время ответа на иностранном языке оказалось больше, чем в родном. И, наконец, мы обнару-
жили репрезентацию как английского, так и турецкого языка в обоих полушариях. Получен-
ные результаты вносят вклад в психолингвистику, предоставляя данные о малоизученной 
паре языков – английский и турецкий.  
Ключевые слова: поздние билингвы, эмоционально окрашенные слова, латерализация,  
психолингвистика, английский язык, турецкий язык 
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1. Introduction 

Bilingualism is a multi-faceted phenomenon influenced by numerous 
interacting factors, the most controversial being age of acquisition (AoA). Apart 
from the controversy over the AoA cutoff (Paradis 2004: 59, Hull & Vaid 2007), it 
is well-established that there are noticeable differences between the two languages 
in terms of various criteria including speed and accuracy of processing (Lehtonen 
et al 2012), grammatical competence (Meir et al. 2021), emotional load (Dewaele 
2004, Pavlenko 2004), or hemispheric organization (Hull & Vaid 2005, 2007). 
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However, it has also been maintained that differences in performance between the 
native and the later learned languages will narrow over time, but the extent of this 
depends on the learning context, proficiency level or length and amount of exposure 
(Grabitz et al. 2016, Kazanas & Altarriba 2016, Ong et al. 2017).  

With the emergence of psycholinguistics at the interface of psychology and 
linguistics, new areas of academic interest emerged. One of these was the storage 
of words in the mental lexicon, and how these were made available during language 
production and comprehension. Accordingly, as bilingualism became a more 
common phenomena, bilinguals’ word processing became a topic of interest in the 
bilingual literature. For example, De Groot (1992) attempted to explain the structure 
of the bilingual lexicon in The Distributed Features Model. In another pioneering 
study, Kroll and Stewart (1994) suggested The Hierarchical Model, which explains 
word production in bilinguals. Dijkstra and van Heuven (2002) introduced The 
Bilingual Interactive Activation (BIA) model, and later revised it as BIA+. These 
models were tested via a variety of methods in experimental studies. A well-
established finding obtained from these studies is that bilinguals are slower in word 
retrieval as compared to monolinguals due to the larger mental lexicon. This has 
been associated with greater cognitive workload when choosing among many 
alternatives (Gollan et al. 2008, Lehtonen et al. 2012). According to the Bilingual 
Interactive Activation Model (Dijkstra & van Heuven 2002), this discrepancy 
results from frequency of use of each language, which determines the extent of 
facilitation or inhibition. This model has been supported by experimental studies. 
In Gollan et al. (2008) study, faster response times were reported for the frequently 
used language. Similarly, Lehtonen et al. (2012) argued that frequency effects are 
more pronounced in bilinguals than in monolinguals. Also, de Bruin, Sala and Bak 
(2016) compared two groups of bilinguals and found that frequency of language 
use was associated with faster processing times. 

The goal of this study is to investigate how emotion words are processed and 
represented in the brain in late bilinguals. The three research questions in the study 
are as follows: 1. Do positive words have a processing advantage over negative and 
neutral words in the second language, in addition to the first language of Turkish-
English bilinguals? 2. Do processing times for emotion words differ in the late 
learned language of bilinguals as compared to their L1? 3. Building on the previous 
laterality literature, do late bilinguals have a balanced hemispheric representation 
for word processing? In the current study, we first review the psycholinguistic 
literature on processing and representation of emotion words. We focus on the 
emotion phenomena and its relevance to human survival, and give examples from 
both the monolingual and the bilingual literature. We then consider the studies that 
focused on the brain correlates of emotions, and discuss various hypotheses put 
forth to explain the location of emotions in the brain. Finally, we discuss bilinguals’ 
two languages in terms of brain organization and emotional content.  
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2. Literature review 

2.1. Emotion word processing 

The increase in the interest in emotions and bilingualism led to the study of 
emotion word processing in bilinguals. It is known that emotions are critical to our 
survival; positive emotions foster happiness and well-being, while negative 
emotions are associated with threat. As established in the monolingual word 
processing literature, emotion words have a processing advantage over neutral 
words, but the nature of this advantage is disputed. One line of research maintains 
that emotion words, regardless of positive or negative valence, have a processing 
advantage over neutral words (Kousta et al. 2009). A different line of research, on 
the other hand, proposes faster processing for positive words as compared to 
negative words, which may involve a threat, and thus entail a more detailed 
analysis, increasing cognitive workload and processing time (Estes & Adelman 
2008). Despite the diverging findings, however, there is a great deal of evidence 
that emotion words enjoy a processing advantage over neutral words. Extensive 
investigations of differential processing of emotion words in both languages of 
bilinguals have obtained similar results. For example, Sianipar, Middelburg and 
Dijkstra’s (2015) longitudinal study with German-Dutch bilinguals found results 
supporting the privileged status of positive words in the participants’ second 
language. Mergen and Kuruoglu (2017), employed a lexical decision task in a visual 
hemi-field paradigm, and reported that simultaneous bilinguals processed positive 
words faster than negative and neutral words in both languages. In another lexical 
decision task study, Ferre, Anglada-Tort and Guash (2018) reported faster response 
times for positive, but not for negative words for highly proficient bilinguals.  

In the bilingual literature, emotion word processing has also been examined 
within the context of emotional resonance of the two languages. Considering the 
neural network underlying emotional processing matures early in infancy, a great 
deal of research has been devoted to the degree of emotionality in each of 
bilinguals’ languages, particularly when one is acquired at different times and 
contexts. The literature abounds with evidence that the first learned language is 
more emotional than the later-learned second language, especially when the latter 
is learned in formal settings. For example, based on the results of an extensive 
online questionnaire, Dewaele (2004) argued that the first learned language, being 
more emotionally resonant, is preferred in the expression of emotion. Similarly, 
Winskel (2013) reported that late bilinguals did not show responses in their second 
language to the same extent as in their first language. Support for these results come 
from studies in which automatic physiological responses are recorded. For example, 
Toivo and Scheepers (2019) reported stronger physiological responses in the 
participants’ first language as compared to the late-learned second language. More 
recent research, on the other hand, examines whether the differential processing of 
emotional content in the late-learned language arises from the lexical processing 
strategies employed by bilinguals, or reduced emotionality per se. Therefore, 
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reduced emotional feeling in the late-learned language can be attributed to the 
cognitive effort incurred by the processing strategies of two languages. For 
example, studies that employed cognitive paradigms failed to find reduced 
emotionality, which can be taken as support for this view (Kazanas & Altarriba 
2016).  

 
2.2. Brain representations of emotion words 

Manifold work has also discussed the interrelation between emotions, 
language and hemispheric organization. A variety of hypotheses have been put 
forward to explain hemispheric organization of emotion words in monolinguals, 
such as Valence Hypothesis, which maintains that positive emotion words are 
processed in the left hemisphere, and negative words, in the right (Martin & 
Altarriba 2017). According to the Right Hemisphere Hypothesis, emotional stimuli 
is predominantly processed in the right hemisphere (Sato & Aoki 2006). Approach 
and Withdrawal Hypothesis (Davidson 2003), on the other hand, holds that 
approach-inducing emotions, such as anger, are processed in the left hemisphere, 
and emotions associated with withdrawal (i.e. fear and disgust), in the right. In the 
bilingual literature, although the extent of emotionality in the two languages of 
bilinguals and potential differences in the brain correlates of emotionality in each 
language of bilinguals have been extensively investigated, the relatively fewer 
studies conducted on the hemispheric representation of emotionality in the two 
languages have produced conflicting evidence. In a visual hemi-field study, 
Jonczyk (2015) highlighted the role of the right hemisphere for processing negative 
words in the late-learned language of bilinguals. In a brain imaging study, Chen et 
al. (2015) found greater activation in the left hemisphere for L2 than for L1 emotion 
words, and associated this result with the greater need for cognitive and attentional 
resources entailed by L2. In simultaneous bilinguals, on the other hand, bilateral 
representation of both languages has been reported (Kuruoglu & Mergen 2016, 
Mergen & Kuruoglu 2021).  

The number of bilingual studies on hemispheric organization of emotion words 
are relatively reduced. In the same vein, language pairs and scripts studied in the 
literature are restricted to either those descended from different branches of Indo-
European languages, such as English, French and Spanish, or from languages with 
different writing systems such as logographic (Chinese), cyrillic (Russian) and 
arabic (Arabic) (Chen et al. 2015, Pavlenko 2004, El-Dakhs & Altarriba 2019). 
There is therefore an underrepresentation of the brain bases of emotion word 
processing in Turkish, which is an Altaic language written in Latin script. This 
study aims to fill the literature gap as regards emotion word processing in  
Turkish-English late bilinguals. 
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3. Data and methodology 

3.1. Participants 

Fifty-seven Turkish-English bilinguals (22 males, 35 females) took part in the 
study. In order to determine the adequacy of the sample size, a power analysis was 
applied by using PANGEA (Power ANalysis for GEneral Anova designs, v0.2; 
Westfall 2016). The analysis showed that, with a medium effect size (d = .60), the 
current experimental design provides a power > .99 with 57 participants. All were 
native speakers of Turkish who learned their L2 (English) between 9-11 years in 
formal settings. They completed a questionnaire on their age and context of L2 
learning, amount of exposure to L2, their handedness, and health problems, if any. 
They had similar proficiency levels, having completed a one-year preparatory 
language program and taken a proficiency test at B1 level. Also, they were asked 
to self-report on their L2 proficiency via a questionnaire adapted from Common 
European Framework for Languages, which yielded no significant difference 
among L2 proficiency levels (all p’s > .05). Also, all were translation trainees at the 
same university in Izmir, Turkey. They reported Turkish as their first and dominant 
language, and were right-handed as assessed by Edinburgh Handedness Inventory 
(Oldfield 1971). All participated voluntarily, with no course credit or participation 
fee. The University Ethical Committee gave its approval for the study. 
 

Table 1. Demographic information and language background 
 

  Mean 

Age  18.93  

Age of L2 Acquisition  9.95 

Self‐reported proficiency   

Listening  3.49 

Speaking  3.71 

Reading  4.60 

Writing  4.03 

 

3.2. Stimuli 

The stimuli were taken from a previous study on emotion word processing in 
simultaneous bilinguals (Mergen & Kuruoglu 2017). We used two sets of words. 
For the Turkish word set, we formed a pool of 300 words selected from Yazılı 
Türkçe’nin Kelime Sözlüğü (Göz 2003). From this pool, based on the ratings  
of 100 native speakers of Turkish, three sets of words were formed, consisting of 
10 positive, 10 negative and 10 neutral words respectively. The assessment criteria 
used by the raters were valence and frequency of words. An ANOVA was 
performed on the data and the results revealed significant difference in valence, 
F(2,27) = 98.01, p < .001, ŋ2 = .879, but not in frequency, F(2,27) = 0.83, p > .05, 
ŋ2 = .058. Thirty non-words were formed by changing one or two letters of real 
words, all of which were phonologically and orthographically legal in Turkish. All 
word and non-word stimuli had either two or three syllables.  
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Table 2. Comparison of valence and frequency of the Turkish words 
 

Words  N 
Valence  Frequency 

Mean  Standard Deviation  Mean  Standard Deviation 

positive  10  3.60  0.24  3.21  0.36 

negative  10  2.19  0.30  3.22  0.37 

neutral  10  2.92  .05  3.06  0.21 

p     .000*   .449 

 

A similar procedure was followed in forming the English word stimuli. 300 
words were selected from Affective Norms for English Words (Bradley & Lang 
1999). After 30 native speakers of English rated the words according to their 
valence and frequency, a total of 10 positive, 10 negative and 10 neutral words were 
selected as stimuli. An ANOVA showed a significant difference according to 
valence, F(2,27) = 1183.11, p = .000, ŋ2 = .989, but not according to frequency, 
F(2,27) = 0.46, p = .638, ŋ2 = .033. Thirty non-words were created by changing one 
or two letters of real words, so that they complied with the phonotactics and 
orthography of English. All word and non-word stimuli had either two or three 
syllables.  
 

Table 3. Comparison of valence and frequency of the English words 
 

Words  N 
Valence  Frequency 

Mean  Standard Deviation  Mean  Standard Deviation 

positive  10  4.12  0.09  3.05  0.47 

negative  10  1.44  0.12  3.20  0.41 

neutral  10  3.11  0.15  3.05  0.34 

p     .000*   .638 

 

A paired samples t-test was conducted to see whether the stimuli in each 
language differed in frequency and valence. No significant difference was found. 
(Frequency: t(2) = 1.31, p= .321, r = .55, Valence: t(2) =.04, p= .969, r =.99). 

 
3.3. Procedure 

The current study aims to investigate the hemispheric organization of word 
processing in bilinguals and how emotional content modulates this process. To this 
end, we employed a visual hemi-field paradigm, which is frequently used as a 
reliable and valid measurement to reveal lateralization patterns in the 
psycholinguistic literature (Hausmann et al. 2019). To explore word processing, we 
used a lexical decision task. The letter strings were presented randomly either from 
the right or left visual field of the participants, and they were asked to decide 
whether the visually presented letter strings were real words or non-words. 

The experiment was conducted in a quiet, dimly-lit room, with one participant 
at a time. Before the experiment, participants were given a practice trial so that they 
would be familiar with the procedure, and the results were not included in the 
analysis. They were seated in front of a 15.6-inch laptop computer at a distance of 
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40 cm, using a chin rest to prevent head movements, and were told to fixate on the 
central cross on the screen. Using the right hand, they pressed the designated keys 
(“1” for “real word”, “2” for “non-word”) on the keyboard to indicate whether they 
considered the letter strings to be real words or non-words, and were encouraged to 
be as fast and accurate as possible. Their response times and the accuracy of their 
answers were recorded via SuperLab 4.0 software and the SPSS 18.0 was 
performed to analyse the data. 

After a bell sound, a cross appeared and remained in the middle of the screen 
for 1000 ms. Next, the stimuli were presented, in random order, vertically for 200 
ms on the right or left of the screen with an eccentricity of 2-degree visual angle. 
They were in black letters on a white background in 20 pts font size and Century 
Gothic style. Finally, to eliminate the afterimage of the stimuli, a mask was shown 
on the screen until the next trial started (Interstimulus Interval: 1000 ms). Turkish 
and English stimuli were presented in two separate sessions. Language blocks  
were counterbalanced across participants. Each testing session took about  
20–25 minutes. Figure 1 shows the test procedure.  

 
Figure 1. The experiment 

 
4. Results 

Mean Reaction Times (RTs) were calculated for accurate responses (94 % of 
all data). None of the participants had missing responses. For each participant, 
response times shorter than 300 milliseconds (ms) and longer than 1500 ms were 
removed. Data on the non-words were regarded as fillers and not used in the 
analysis. A 2 (language) x 3 (valence) x 2 (visual field) design repeated-measures 
ANOVA was performed on the data. A separate t-test was run to reveal differences 
in emotion word latencies. 

First, the analysis revealed significant valence effect, F(2,112) = 12.29,  
p = .001, ŋ2 = .180). It was seen that the participants were faster in their responses 
to positive words (M = 530.65, SE = 13.44) followed by neutral (M = 552.82,  
SE = 14.01) and negative (M = 576.44, SE = 14.29) words. Post hoc tests revealed 
that the difference between the response times for positive and negative words  
(p = .001) and that between positive and neutral (p = .020) words were significant. 
Similarly, neutral words word processed significantly faster than negative words  
(p = .046).  
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As expected, language effect was also significant, F(1,56) = 22.31, p = .001, 
ŋ2 = .285. The participants responded faster to Turkish words (M = 527.35 ms, 
SE = 13.47) than to English words (M = 579.25 ms, SE=14.47). To be more specific 
on the processing of emotion words in each language, we conducted a paired 
samples t-test on the emotion words (positive and negative words) only. We found 
that emotion words in L2 (M = 581.55, SD = 112.88) had longer latencies than those 
in L1 (M = 525.54, SD = 100.51). The difference was found statistically significant 
(t (56) = 4.76, p = .001). This result gives further support for the differential 
processing of emotion words in L1 and L2 of late bilinguals.  

The third main effect for visual field (VF) was not significant, F(1,56) = 3.81, 
p = .056, ŋ2 = .064, suggesting that lexical processing in late bilinguals is bilaterally 
represented. Also, no significant interaction was found between language x valence 
(F(2,112) = 2.13, p = .124, ŋ2 = .037), language x visual field (F(1,56) = .68,  
p = .415, ŋ2 = .012), valence x visual field (F(2,112) = .21, p = .812, ŋ2 = .004) and 
language x valence x visual field (F(2,112) = .21, p = .808, ŋ2 = .004). Response 
times for each word type are given in Table 4. 

 
Table 4. Bilinguals’ response times to Turkish and English words presented 

 in the Right Visual Field (RVF) and the Left Visual Field (LVF) 
 

Language  Turkish  English 

Words 
RVF 

M (ms) 
SD 

LVF 
M (ms) 

SD 
RVF 

M (ms) 
SD 

LVF 
M (ms) 

SD 

Positive 
Words 

502.52  112.08  520.18  122.27  541.60    558.31  127.94 

Negative 
Words 

535.46  121.61  543.99  130.68  598.85  161.93  627.44  167.28 

Neutral 
Words 

530.67  110.96  531.30  154.80  566.18  138.64  583.14  138.29 

 

5. Discussion 

In the current study, we investigated the brain representation of bilingual word 
processing and the impact of emotional content of words in the two languages of 
late bilinguals. Our participants performed a lexical decision task in a visual hemi-
field paradigm. We replicated some results obtained in previous studies. 

The first result obtained in the current study showed that valence of words 
influences lexical processing in both languages of late bilinguals. We found shorter 
response times for positive words than for negative and neutral words in Turkish 
and English. In line with the literature, we showed that positive words have a 
processing advantage over negative and neutral words. This result is supportive of 
the positivity bias, according to which humans are inherently more open to positive 
emotions as they offer happiness, well-being and prosperity, as well as they 
strengthen social bonds (Kousta, Vinson & Vigliocco 2009). Our results also 
revealed longer latencies for negative words than for neutral words, which also has 
considerable support in the literature. An overwhelming amount of research 
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indicates that detection of negative stimuli slows processing, as it may be 
potentially harmful for the organism (Estes & Adelman 2008), resulting in 
increased response times in the experiments. Also, it is argued in the 
psycholinguistic literature that the relatively lower frequency of negative words 
accounts for the delays in processing due to possible novelty effect (Larsen et al. 
2006).  

In the bilingual literature, similar results were obtained, regardless of different 
task paradigms and participants with different language backgrounds. For example, 
in a primed lexical decision study, Sianipar, Middelburg and Dijkstra (2015) 
showed that late learners were more sensitive to positive words than neutral words 
in L2. Similarly, Ponari et al. (2015) reported faster response times for positive 
words in early and late bilinguals’ L2 as well as the native speakers in their study. 
Kazanas and Altarriba (2016) investigated the effects of valence in emotion and 
emotion-laden words in both languages of bilinguals, finding priority in processing 
positive words in both categories. Jonckzyk et al. (2016) presented positive and 
negative stimuli in sentential context and reported shorter RT’s for positive words 
as compared to negative words in both languages of late bilinguals, although with 
shorter RT’s for those in L1 than in L2. In Ferre, Anglada-Tort and Guash (2018) 
study in which early and late bilinguals performed a lexical decision task in their 
L1 and L2, the authors argued that positive words had a processing advantage as 
compared to negative and neutral words in the L1 and L2 of both groups of 
participants. The current study with Turkish-English bilinguals further supports 
these firmly-established results. 

Language-wise comparisons revealed discrepancies in bilingual participants’ 
responses to words in L1 and L2; regardless of the field of presentation and valence 
of words, L2 words elicited longer response times. First, our results regarding an 
overall L1 and L2 word processing replicate findings in the word processing 
literature. This result can be interpreted in light of evidence in the literature 
regarding L1 privilege in word processing. Studies that employed a wide range of 
tasks have reported faster L1 than L2 response times. It is argued in the 
psycholinguistic models of bilingual word processing that frequency of use of each 
language accounts for this discrepancy. For example, Bilingual Interactive 
Activation Model (Dijkstra & van Heuven 2002) predicts faster processing times in 
L1 as compared to late learned L2. It is maintained in this model that lexical 
selection is either facilitated or inhibited, depending on how frequently each 
language is used. Our results can therefore be considered in line with this model. 
As the participants in our study were late learners of L2, and used their L1 more 
frequently, faster responses in L1 was an expected outcome. Experimental data also 
lend support to these models. For example, Gollan et al. (2008) reported frequency 
effects on the bilingual word processing, and de Bruin, Sala and Bak (2016) 
revealed the role of frequency of language use based on a comparison of two groups 
of bilinguals. Lehtonen et al. (2012) argued that frequency effects are more 
pronounced in bilinguals than on monolinguals.  
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The second point to consider in evaluating this result is that the emotional 
content did not affect response times in L2 word processing. Although we found no 
interaction between language and valence, t-test results obtained by the emotion 
word analysis only confirmed that our participants performed better in L1 emotion 
word processing as compared to L2 processing, as revealed by faster response times 
in the former. When neutral words were excluded in the analysis, this discrepancy 
in processing L1 and L2 words may be attributed to limitations of semantic 
processing of emotion words in the late learned language. In other words, the 
emotional content of the words had no facilitative effect on the processing speed of 
L2 words. This result is supportive of Faust, Ben-Artzi and Vardi (2012), who 
maintained that the native language is represented in a fuller and richer semantic 
network as compared to L2 learned later in life. Similarly, studies with late 
bilinguals learning their L2 in formal settings have consistently reported slower 
response times for L2 words. Segalowitz et al. (2008) reported longer latencies for 
emotion word recognition in L2 as compared to L1. In the same vein, studies that 
employed different experimental designs such as psycholinguistic (Winskel 2013), 
psychophysiological (Harris 2004), electrophysiological (Opitz & Degner 2012) 
and imaging (Chen et al. 2015) studies lend further support. In line with the 
literature, our participants’ slower processing in L2 may be interpreted as revealing 
a lack of rich conceptual links between L2 words and the emotion concepts they 
refer to. 

Our last aim was to investigate whether the field of presentation of the words 
in two languages would make a difference in response times. The main effect for 
visual field was not found significant, suggesting that late bilinguals responded 
equally quickly to words regardless of the field, and neither was Language vs. Field 
interaction, suggesting participants performed similarly across languages regardless 
of field of presentation. This result shows that both languages of late bilinguals are 
represented bilaterally. 

Our results regarding bilateral representation for participants’ two languages 
do not provide full support for the existing views that explain hemispheric 
organization in late bilinguals, because of the unexpected lateralization pattern for 
the two languages of late bilinguals in our study. Although we hypothesized left-
lateralized lexical processing in the participants’ L1, in line with the literature 
(Lieberman 2002, Ries et al. 2016), we found bilateral organization for L1 as well 
as L2. We can explain this result in terms of the dynamic nature of bilingualism. As 
suggested by Grosjean (2015), many factors are at play in bilingualism, including 
different language modes as required by different linguistic contexts. This 
variability causes bilinguals to develop different language processing strategies as 
compared to the monolingual speakers of their two languages, which might have 
been the case with our participants. Although they reported being L1 dominant, the 
translator trainees in our study were proficient in L2. Having been exposed to an 
intensive L2 input since childhood, either through English-medium education or 
continuing language studies, it is conceivable that they have developed word 
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processing patterns unique to bilinguals. Another explanation for this unexpected 
finding may be that increased proficiency may alter L1 processing. A wealth of 
evidence exists as regards the role of proficiency exerting influence on L1 
processing patterns (Costa & Sebastian-Galles 2014, Malt et al. 2015), even in the 
early stages of L2 learning (Osterhout et al. 2008).  

As for the lateralization of bilinguals’ late learned language, current evidence 
is still inconclusive for a variety of reasons, notably due to the differences in 
language backgrounds of the participants and tasks used. Generally speaking, there 
is more support for greater involvement of the right hemisphere in bilinguals, which 
has been associated with the complementary role of the right hemisphere in 
language processing (Hull & Vaid 2007, Grabitz et al. 2016, Willemin et al. 2016). 
Depending on the circumstances, this potential of the right hemisphere can be 
exploited either to enable the management of two languages, as in simultaneous 
acquisition (Tao et al. 2011), or, as in the case of late acquisition, to compensate for 
the deficient pragmatic aspects of L2 (Paradis 2004). Evans, Workman, Mayer and 
Crowley (2002) reported rightward shift for the late learned language, and argued 
that the left hemisphere is inherently adapted to early acquisition of language, while 
the right hemisphere plays a greater role in the case of late exposure to a second 
language. In support for this view, for example, Shakouri and Maftoon (2016) used 
a lexical decision task with late bilingual participants, and reported greater reliance 
on the right hemisphere. Klichowski et al. (2020) reported bilateral organization for 
bilinguals in verbal and nonverbal tasks arguing that bilinguals display a 
hemispherically more balanced representation as compared to monolinguals.  

Regarding emotion word processing, on the other hand, relatively fewer 
studies investigated the lateralization of emotion words in late bilinguals, and these 
show conflicting results (Jonczyk 2013, 2015, Chen et al. 2015), meaning that there 
is not a well-established pattern for hemispheric lateralization of emotion word 
processing in L2. Therefore, bilateral representation for L2 words in our study can 
be explained in line with lateralization of word processing literature cited above, 
and the finding that there is no significant interaction between valence and visual 
field suggests that L2 word processing is represented in both hemispheres, a finding 
in compliance with the literature (Hull & Vaid 2007, Klichowski et al. 2020). 
However, no eye tracking was used in the experiment, therefore, it remains to be 
seen whether future studies will report supportive evidence for the L2 lateralization 
pattern reported in the current study. 

 
6. Conclusion 

Extensive research has established that language functions are asymmetrical in 
monolinguals, and there is considerable evidence on how emotions modulate this 
process. For bilingual speakers, however, there is a lack of clarity over how the two 
languages are represented in the brain, or how they interact with emotions. First, 
the current study aimed to investigate the role of valence in bilingual word 
processing (i.e. the privilege of positive words in emotion word processing), 
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discrepancies, if any, in emotion word processing in the L1 and L2 of late 
bilinguals, and hemispheric representation of word processing in both languages. 
To this end, Turkish-English bilinguals performed a lexical decision task with 
positive, negative and neutral words in both languages in a visual hemi-field design. 
We found supporting evidence for our first hypothesis. As established in the 
literature, positive words were processed faster than neutral and negative words, 
respectively. Contributing to the overwhelming evidence in the literature, our 
results further showed that L1 words had shorter latencies and emotional content of 
L2 words had no facilitative role in word processing. This result is in line with the 
psycholinguistic models of bilingual word processing and the extensive research on 
the emotional aspects of bilingualism. As to the hemispheric organization of word 
processing in L1 and L2, it was found that Turkish-English bilinguals display a 
more balanced representation for both languages. The current study is one of the 
few to investigate Turkish-English bilinguals’ emotion word processing. However, 
it has some limitations. For example, we did no control for gender, and tachtiscopic 
presentation of the stimuli took place without eye tracking. Also, we currently do 
not have a comprehensive corpus that reveal lexical variables such as age of 
acquisition, familiarity, concreteness, orthographic neighborhood, valence of words 
in Turkish. These issues could be addressed in a follow-up study. 
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APPENDIX. Stimuli used in the study 

Turkish  English

Real Words  Non‐words Real Words Non‐words 

Bebek 
Barış 
Zarif 
Saygın 
Mutlu 
Öpmek 
Huzur 
Sağlık 
Gülüş 
Takdir 
Mutsuz 
Cahil 
Pislik 
İflas 

Şeytan 
Küfür 
Tehdit 
Vahşet 
Yalan 
Günah 
Bardak 
Defter 
Etken 
Zeytin 
Koltuk 
Zaman 
Kaşık 
Kulak 
Liman 
Dergi 

Moyur
Fariz 
Kalap 
Yotnak 
Neyil 
Kimek 
Azıra 
Nalay 
Yenes 
Çılaş 

Moplut 
Navşat 
Keliç 
Töben 
Kıtak 
Pekek 
Yukat 
Melgü 
Banay 
Potrak 
Nökes 
Kedam 
Zahine 
Zobuk 
Müden 
Matır 
Hiras 
Nisek 
Şalas 
Kapet 

Honest
Angel 
Beauty 
Charm 
Humor 
Alive 
Brave 
Glory 
Heaven 
Trust 
Abuse 
Insult 
Victim 
Agony 
Hatred 
Corpse 
Grief 
Cruel 
Horror 
Misery 
Pencil 
Ankle 
Adult 
Bottle 
Salad 
Chair 
Avenue 
Dinner 
Writer 
Truck 

Mowan 
Vursey 
Plist 
Rovel 
Volen 
Creal 
Clape 
Dreap 
Repson 
Droop 
Enruse 
Nifal 
Hunck 
Searon 
Shrone 
Swien 
Macel 
Dolem 
Trecen 
Prite 
Trang 
Daken 
Drieve 
Paphen 
Bause 
Cedude 
Doman 
Lotace 
Smare 
Strame 
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