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Abstract 

 

In the globalized world of today the ability to speak more than one language, known as 

bilingualism, has become more common now than ever. There is research indicating that 

language processing accounts for the well debated „bilingual advantage‟ in inhibitory control. 

The process of speech production is supposed to make retrieved words more accessible for 

future retrieval through a consolidation process. When there is an association between the 

words there will be a competition in retrieval during speech production; a competition that is 

solved by inhibitory control. The hypothesis tested in this study was that more hours of 

speaking second language (L2) could be associated with better performance on three 

inhibition tests; the Flanker task, the Stroop task and the Simon task, when controlling for age 

and fluid intelligence. The study contained 241 participants between 50-75 years old. The 

results were not in line with the hypothesis, except for one result that was significant in the 

opposite direction of the hypothesis; indicating that hours of speaking L2 was associated with 

worse performance on the Stroop test Alternative considerations concerning the results are 

presented in the discussion. 

Keywords: Bilingualism, Inhibition, memory retrieval. 

 

Abstrakt 

 

I dagens globaliserade värld har förmågan att tala fler än ett språk, även känt som 

tvåspråkighet, blivit mer vanligt än någonsin. Det finns forskning som tyder på att det finns 

skillnader under språkbearbetningen som bidrar till den omdebatterade ‟tvåspråkigas fördel‟ 

på inhibitorisk kontroll. Ord som återkallas under talproduktionen anta genomgå en 

konsolideringsprocess som gör att orden blir mer tillgängliga för framtida framplockning. När 

det finns en association mellan ord uppstår en tävlan mellan de båda under talproduktionen; 

en tävlan som löses av en inhibitorisk kontroll. Hypotesen som testats i den här 

undersökningen var att större antal timmar av talat andraspråk (L2) skulle associeras med 

bättre prestation på tre olika inhibitionstest; Flanker task, Stroop task och Simon task, när 

ålder och flytande intelligens kontrollerades för. Den här undersökningen innehöll 241 

deltagare mellan åldrarna 50-75 år. Resultaten var inte i linje med hypotesen, förutom ett 

resultat som var signifikant i motsatt riktning mot hypotesen; som indicerade att timmar av 

talat andra språk var associerat med sämre prestation på Stroop testet. Alternativa 

överväganden angående resultaten presenteras i diskussionen. 

  Nyckelord: Tvåspråkighet, Inhibition, framplockning av minnen. 
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Bilingualism and Inhibitory control 

The relationship between hours of speaking a second language and inhibition. 

 

In the globalized world today it is more common than ever for people to speak more than one 

language in their daily life (Bialystok, Craik, Green, & Gollan, 2009). When someone uses 

two or more languages in communication it is called bilingualism or being a bilingual (APA, 

2007). Concerning the term bilingualism there is a widespread debate in the scientific field 

about how to define bilingualism and whether speaking a second language (L2) changes the 

neural structure of the brain (Anderson, Keyvani-Chahi, & Bialystok, 2017; Bialystok, 2017). 

Bialystok et al. (2009) defines monolingualism and bilingualism as being part of the same 

continuum rather than being two distinct categories.  

To be able to understand how the act of speaking is different for bilinguals it is necessary 

to acknowledge two things. Firstly, the stored memories that constitute the vocabulary of the 

speaker is less rich and has an applicability that is less interconnected in bilinguals compared 

to monolinguals. A possible explanation for this could be that bilinguals do not use each of 

their languages as often as monolinguals, which weakens the neural connectivity to each 

individual word in memory (Bialystok, Craik, & Luk, 2008; Portocarrero, Burright; 

Donovick, 2007; Gollan, Montoya, Cera, & Sandoval, 2008). Secondly, it has been shown 

that joint activation occurs during word retrieval. Joint activation is when both languages in 

the brain are potentially activated when only one of them is used. During joint activation 

there is a competition between neurons to become more interconnected through activation 

(Martin, Dering, Thomas, & Thierry, 2009; Bialystok, et al., 2009; Bialystok, 2017). For 

example, a competition can occur between words from the very same language, such as the 

English synonyms “mug” or “cup” (Mirman & Magnuson, 2008). Secondly there could also 

be a competition between languages that haves alternate words for the same thing such as the 

English word “cup” and the Swedish word “kopp” (Hell & de Groot, 2008).  The lexical 

processing of bilinguals contain a different or an additional complexity associated with 

enhanced performance on inhibition tasks (Blumenfeld & Marian 2014; Broersma, Carter & 

Acheson, 2016; Bialystok 2017; Bialystok et al., 2009; Luo, Luk, & Bialystok, 2010; 

Heidlmayr et. al., 2014; Coderre. & van Heuven, 2014; Suarez, et. al., 2014). The neurons are 

at constant competition for retrieval, so a bilingual mind has to use the inhibitory control to 

suppress unwanted memories to a higher extent than a monolingual mind has to (Bialystok, et 

al., 2009; Bialystok, 2017). The selection of words does not occur prior to spontaneous 

speech which makes the process of retrieving words dependent on the context, task specific 

demands and the amount of use of L2 in daily life (Kroll, Bobb & Wodniecka, 2006). Even 

though both languages may be potentially active, the language not spoken is kept inactivated 

with the inhibitory control (Levy, McVeigh, Marful, & Anderson, 2007; Philipp & Koch, 

2009). Rather than being a distinct act of itself, Friedman and Miyake (2017) argue that the 

inhibitory control is involved in maintenance of goal oriented behaviour, for example 

listening to a person talking at a cocktail party while ignoring the surrounding conversations 

or performing a fluid intelligence task (Ren, Schweizer, Wang, Chu & Gong, 2017). The use 

of inhibition during fluid intelligence tasks originates from an ability to resist interference of 

distracting automatic and pre-potent responses from environmental stimulus (Friedman & 

Miyake, 2017).   

A distinction has been made between interference suppression and response inhibition 

(Bunge, Hazeltine, Scanlon, Rosen, & Gabrieli, 2002). Interference suppression is when 

unwanted pre-potent and biased responses are suppressed in favour of goal-oriented 

behaviour in which bilinguals have an advantage in comparison with monolinguals 

(Bialystok et al., 2008). Response inhibition is the act of resisting an incorrect response due 

to habitual or highly salient cues, in which bilinguals show no advantage (Bialystok et al., 
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2009). It is also important to note that the differences in inhibition between monolinguals and 

bilinguals are not always apparent in regular conversations, but can be demonstrated in terms 

of subtle differences in test situations. Such tests concern the speed in which a word is 

retrieved as a response to a stimulus, or the number of words that can be produced to satisfy a 

criterion (Bialystok et al., 2009; Ljungberg, Hansson, Andrés, Josefsson & Nilsson, 2013). 

Other tests that show differences between bilinguals and monoliguals is the Simon task, the 

Stroop task, and the Flanker task, which are all tests that measure inhibition (Bialystok et al., 

2009, but see Paap & Greenberg, 2013, for different findings). 

 Research has shown that responses will be more accurate and the response time will be 

smaller for bilinguals in the Simon task if the stimulus is presented ipsilateral rather than 

contralateral to the indicated direction (Hübner & Mishra, 2013). If the settings are purely 

congruent or incongruent with no shifting activity, the differences between bilinguals and 

monolinguals disappear (Bialystok, Craik, & Ryan, 2006). During the Flanker task the setup 

can either be congruent, with all signs indicating the same direction, or incongruent with the 

majority of the signals pointing in the opposite direction. To resolve this conflict the 

participants need to inhibit misleading information from the screen. Research has shown that 

incongruent flankers are linked with longer response time (Hernández, Costa, Fuentes, Vivas, 

& Sebastián-Gallés, 2010). In that study the flankers were directed congruently and 

incongruently to different extents. The results indicated that the distribution set at 50% 

congruent and 50% incongruent showed the greatest difference in favour of bilingual 

participants. The results could be explained by bilinguals‟ ability to monitor their responses 

when the probability of different responses is even. When the proportions are more set for 

one or the other, there is not as much need for monitoring (Bialystok, et al., 2009). In the 

Stroop test, research shows that the response time will be faster for bilinguals in comparison 

to monolinguals (Heidlmayr et al, 2014; Coderre & van Heuven, 2014a; Suarez, et al., 2014). 

This supports the hypothesis that bilinguals have an inhibitory function that works more 

efficiently than monolinguals‟ due to repeatedly coping with higher workload in the 

executive function. Some of these studies on inhibition have controlled for age (Bialystok, et 

al., 2008; Bialystok, Craik, & Ryan, 2006; Gathercole & Moawad, 2010) because the 

efficiency of the executive functions vary with age (Best & Miller, 2010; Bjorklund & 

Harnishfeger, 1995; De Neys & Van Gelder, 2009; Davidson,  Amso, Anderson, & Diamond, 

2006; Zelazo, Craik, & Booth, 2004). 

The executive processes that contains the monitoring process, executive process and task 

schemas occur in speech production have functions that are distinct from the bilingual 

language system that it controls (Bialystok, et al., 2009). As part of the executive processes 

the bilingual can decide to speak one or the other language, shift between spoken languages 

or translate from one language to another. Through the monitoring process the speaker 

evaluates if there is any need for correction in language production. The structure finally 

consists of task schemas which is the encoded information for a specific task, for example to 

retrieve words fluently from one language. The use of a task schema has to be monitored to 

make sure a word is not wrongly retrieved. If a word is wrongly retrieved the executive 

function will be part of making the correction. The memories retrieved in the task schemas 

are stored in a learning process that is continuous throughout the lifetime (Bialystok, et al., 

2009).  

According to the Complementary Learning Systems (CLS) theory the process of storing 

new and preserving old information involves an integrated activation of the neocortical and 

hippocampal areas of the brain (McClelland, McNaughton & O'Reilly, 1995). The 

neocortical area is characterized by storing information statistically on a basis of frequency 

and is therefore slower in storing information. Hippocampus stores information more quickly 

and make associative connections between cortical representations. These two systems 



4 

 

 

slowly shape the representations in neocortex into long-term memories less dependent on 

hippocampal associations (Dudai, Karni, & Born, 2015). The integration of memories might 

occur in sleep or in memory retrieval (Antony, Ferreira, Norman, & Wimber, 2017). The 

presumption in the current thesis is that retrieval of words in a second language undergoes the 

same process as other memories do, creating distinguished memories of words in both 

languages that will have a neural overlap due to their connectivity with similar structures. If a 

person speaks both their languages, the memory representation in both languages will be 

consolidated and more accessible in future retrieval processes. This accessibility will evoke a 

conflict in the two spoken languages that will need the inhibitory function to get solved.  

Based on the evidence that support the possibility of inhibition being enhanced as a 

consequence of speaking two languages the following thesis aims at investigating if the frequency 

of speaking a second language could predict performance on inhibition tests. The hypothesis is 

that more frequent use of a second language, in terms of speaking, will be associated with 

better performance on inhibition tasks. 

 

Method 

 

The data for this study were pre-collected within the project Successful aging: a study of 

bilingualism and choice of labour contribute to sustain attention and memory through life 

(Umeå University, 2018). Only data relevant for this study are described and analysed below.  

 

Participants 

 

The data for the present study were collected from convenience samples from two different 

target populations, one monolingual and one bilingual. The groups were both recruited in the 

northern part of Sweden between September 2016 and June 2017. The recruitment of the 

monolingual (Swedish) participants was advertised through social media and mailing contacts 

at different communities. The bilingual participants were Finn-Swedish/Swedish-Finn. The 

bilingual group were recruited through advertisement in the local newspapers, and posters 

placed in strategic places such as premises of private associations‟ locals, health clinics, and 

workplaces. The total sample contained 241 participant between 50-75 years old, (M = 65.8, 

SD = 5.68), 89 men, 143 women and nine did not indicate sex. The number of monolingual 

participants was 147 and the number of bilingual participants was 94. Ninety-three 

participants from the monolingual sample reported some knowledge of English as a second 

language. 

 

Materials and procedure 

 

The inhibition tests (Stroop, Flanker, and Simon, see detailed description below) were 

administered on computers running Windows 7, and the stimulus were presented on a 24-inch 

LCD-monitor with a screen resolution of 1024 x 768 pixels. After the inhibition tests the 

participants were handed a pen and paper version of Ravens Advanced Progressive Matrix 

(APM) and two language questionnaires called LSBQ and LQ2 (see below).  

The Simon task (Bialystok, et al., 2009). The participant was asked to respond to a 

visual stimulus that was presented either on the left or right side of the screen. The 

participants was asked to click the “X” key (left) or “M” key (right) on the keyboard. If the 

arrow was pointing to the left and the arrow was presented on the left side of the screen the 

trial was congruent, the same applied for the right side of the screen. If the arrow was 

pointing to the right direction on the left side of the screen the trial would be incongruent. 

Inhibition cost was defined as the mean response time (RT) on incongruent trials minus the 
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mean response time on congruent trials. Response time was measured in milliseconds (ms). 

Only participants with a total accuracy (congruent accuracy + incongruent accuracy) over 

80% were included in the following regression analysis to make sure only the participants 

who understood the instructions properly was included. The test consisted of 80 trials (two 

cycles of 40 trials with evenly distributed congruent and incongruent trials) presented in 

random order. The duration of the test, including reading of instructions, was five minutes. 

All participants performed 20 practice trials before the proper experiment.  

The Flanker task (Bialystok, et al., 2009; Kramer, Colcombe, & Eriksen, 2005). The 

participant was asked to respond to a visual stimulus that was presented the screen either as 

“L” or “R”, by pressing “X” key (left) if the letter “L” appeared or the “M” key (right) if the 

“R” letter appeared. The stimulus was presented beside incongruent or congruent flankers. If 

the flankers indicated a different direction, for example LLLRLLL, the trial was incongruent; 

and if the flankers indicated the same direction, for example LLLLLL, the trial was 

congruent. Inhibition cost was defined as the mean response time (RT) on incongruent trials 

minus the mean response time on congruent trials; response time was measured in 

milliseconds (ms). Only participants with a total accuracy (congruent accuracy + incongruent 

accuracy) over 80% were selected for the regression analysis, to make sure only the 

participant who understood the instructions properly was included. The test consisted of 96 

trials (six cycles of 16 trials) presented in random order. The duration of the test, including 

reading of the instructions, was five minutes. All participants performed 10 practice trials 

before the proper experiment.  

The Stroop test (Bialystok, et al., 2009). The participant was asked to press the “X” 

key or the “M” key” on the keyboard if the word presented were in the same or different 

colour as the meaning of the word. An incongruent trial was the word red presented in green 

colour and a congruent trial was the word blue presented in blue colour. Inhibition cost was 

defined as the mean response time on incongruent trials minus the mean response time (RT) 

on congruent trials. Response time was measured in milliseconds (ms). Only participants with 

a total accuracy (congruent accuracy + incongruent accuracy) over 80% were selected for the 

regression analysis to make sure only the participant who understood the instructions 

properly was included. The test consisted of 96 trials (two cycles of 48 trials) presented in 

random order. The duration of the test, including reading instructions, was six minutes. The 

words presented were in Swedish. All participants did six practice trials before the proper 

experiment.  

Ravens Advanced Progressive Matrices (APM) (Court & Raven, 1987; Arthur & 

Day, 1994). During the first step of the hierarchical regression analysis, APM was used as an 

independent variable to control for associations between fluid intelligence and the dependent 

variables. APM was a test that consisted of homogenous figures placed in series of different 

patterns with one spot in the series missing. Beneath the presented series was a range of eight 

alternative pieces from which the participant was asked to select one that fits the pattern of 

the series best. Measurements with APM correlated highly with intelligence tests and 

according to Court & Raven (1987) the results could be interpreted generally for intelligence 

as a whole and not only to this particular task. In the present study a short version of the test 

was used. The shorter version has the same measuring properties as the original version r = 

.90, p = <.001 (Winfred & Day, 1994) which is excellent according to EFPA (2013). The 

administration time was 20 minutes (Arthur & Day, 1994).  

Bilingual score (Luk & Bialystok, 2013). The control variable was measured with the 

Language and Social Background Questionnaire (LSBQ), which was a self-assessment 

questionnaire that gave a composite continuum score on the degree of bilingualism ranging 

from 0-30 based on the participant‟s level of proficiency and level of use. The bilingual score 

was used to make sure that the whole spectrum of the monolingual/bilingual continuum was 
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represented in the sample. The questionnaire that was used in this study was a version 

translated into Swedish. In the validation process the translation was retranslated back into 

English again so that it could be checked and validated. 

Hours speaking L2. The independent variable in last step of the hierarchical multiple 

regression analysis was measured with Language Questionnaire 2 (LQ2) which was an 

updated version of the instrument used in Ljungberg, et al. (2013). For the current study the 

frequency-of-use measure that contained four self-assessment questions was used, in which 

the participants indicated their general use of their second language in terms of listening, 

reading, speaking and writing each day rated in hours. One of these questions, hours of 

speaking L2, was used as the independent variable in the main analyses below. The 

Cronbach‟s alpha for this measure was .89 which was adequate and matched the intended test 

takers according to EFPA (2013). A presumption was that the act speaking should be the 

most potent process to evoke a competition of retrieval between the two spoken languages 

that would need the function of inhibitory control. 

 

Statistical methods 

 

Stepwise hierarchical multiple regression analyses were used to investigate to what extent 

hours speaking L2 was associated with performance on the inhibition tests (Stroop, Flanker 

and Simon). APM, age and hours of speaking were considered as independent variables and 

performance on the inhibition tests (Stroop, Flanker and Simon) were considered as 

dependent variables. Age and APM was entered in the first step (as control variables) and 

Hours of speaking L2 in the second step. 

 

Ethics 

 

The project Successful aging – A study of how bilingualism and choice of occupation 

contribute to preserve attention and memory across the adult life span was approved by the 

regional ethical setting board at Umeå University. Written informed consent was obtained 

from all participants. 

 

Results 

 

To ensure that the participants from the two target populations differed on the bilingual 

continuum independent t-tests were applied to each of the four types of language usage. With 

results that showed significant differences between the groups in all four variables, including 

bilingual score (see Table 1). 
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Table. 1.  

 

Descriptive statistics accompanied with independent t-test between monolingual and 

bilingual participants on second language (L2) usage and Bilingual score. 

    Monolingual Bilingual   

  df M(SD) M(SD) t 

Hours reading L2 194 .27 (.51)  1.96(2.27) -7.78* 

Hours speaking L2 194 .80(.23) 1.76(.84) -11.76* 

Hours writing L2 190 .20(.65) 1.43(2.37) -5.15* 

Hours listening L2 194 .41(.65) 4.31(3.75) -10.93* 

Bilingual score 217 6.48(4.16) 15.60(4.38) -15.60* 

Note: df = degrees of freedom, M = mean, SD = standard deviation, 

 L2 = Second language, * = p <.001. 

 

Table 2 shows the descriptive statistics including bivariate correlations using Pearson‟s r of 

the independent and dependent variables used in this study. Age was significantly related to 

the performance on all inhibition tests except Simon RT (See Table. 2). APM was also 

significantly related to the performance on all inhibition tests except Flanker RT and Stroop 

AC (See Table. 2). Education and sex did not correlate with the performance on any of the 

inhibition tests (see table. 2) 

Hour of speaking L2 did not correlate with any of the variables (see Table 2.). In the 

analysis for outliers totally four was found on Stroop RT, four on Stroop AC, 17 on Flanker 

AC, one on Flanker RT, seven on Simon AC and one on Simon RT. Outliers was excluded 

prior to regression analysis (See updated skewness and kurtosis values within parenthesis 

after the removal of outliers in Table 2). Skewness < 3 and kurtosis < 7 was considered 

sufficient for a valid analysis (Finney & DiStefano, 2006). Control variables without 

significant correlations with the inhibition tests were not included in the regression analysis 

below. 
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Table. 2 

 

Descriptive statistics and zero-order correlation among the variables.             

Variables 1 2 3 4 5 6 7 8 9 10 11 

1. Age - −.06 .13 −.42** .16* .24** .03 .26** −.16** −.27** −.13 

2. Edu - - −.03 .29** .00 −.07 −.12 .08 −.15 −.04 .00 

3. Sex - - - −.03 −.07 −.02 .02 .02 −.01 −.01 −.08 

4. APM - - - - −.10 −.25** −.19** .31** .16 .23** .02 

5. Flanker RT - - - - - .08 .06 −.24** −.02 −.13 −.03 

6. Stroop RT - - - - - - .03 .18** −.10 −.32** .12 

7. Simon RT - - - - - - - −.17** −.21** .01 .03 

8. Flanker AC - - - - - - - - .25** .38** −.04 

9. Stroop AC - - - - - - - - - .12 −.09 

10. Simon AC - - - - - - - - - - −.06 

11. Speaking L2 - - - - - - - - - - - 

M 65.8 13.49 0.47 4.46 100.14 243.21 18.16 13.34 12.74 6.00 2.79 

SD 5.68 4.72 0.49 2.66 0.84 0.84 0.93 0.84 0.84 0.93 1.2 

Skewness −.78 .71 .48 .24 − 0.00 1.40 − .31 − 2.22 − 1.84 −3.76(3.13) 2.66(1.76) 

Kurtosis .37 3.97 −1.78 − .73 8.55(2.30) 8.20(1.82) .86 3.60 2.38 16.58(7.15) 7.41(2.50) 

n 233 227 232 225 228 231 233 234 231 233 196 

Note: * = < 0.05, ** = < .001, M  = Mean, SD  = Standard deviation, n = Number of observations, RT = Response time (inhibition cost),  

AC = Accuracy, Edu = years of education, APM = Ravens advanced progressive matrices, L2 = Second language 
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The results from the hierarchical multiple regression analysis (see Table 3) show that 

hours of speaking L2 was not significantly associated with the Flanker and Simon tasks 

inhibition cost variable (RT in Table 3) and accuracy variable (AC in Table 3), furthermore 

there was no significance in the association between the accuracy variable on Stroop (AC in 

Table 3). Adding hours of speaking L2 as a last step in the regression analysis did not 

significantly contribute to any increment of change in the coefficient of determination on 

Flanker- (RT & AC), Simon- (RT & AC) and Stroop task (AC). 

In opposite direction of the hypothesis there was a significant positive association between 

hours speaking L2 and the inhibition cost (RT) on the Stroop task (β = .18, p = .04: Table 3). 

Adding hours speaking L2 as a last step in the regression analysis significantly contributed to 

the increment of change in the coefficient of determination (ΔR
2
 =

, 
.14, p = .04). 

During the first step of the regression analysis (see table 3) including the independent 

control variables age and APM, there was an increment of change in the coefficient of 

determination for AC and RT on Stroop, Simon task and RT on the Flanker task. This 

indicated that age and APM could significantly be part of a theoretical model that explained 

the performance on the three inhibition tests, except Flanker AC.  
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Table. 3 

 

Hierarchical multiple regression analysis regressing accuracy and inhibition cost from the three 

inhibition test on Age, Ravens, and hours of speaking L2.   

                              

    RT AC       RT AC       RT AC   

Predictors ΔR
2
 β ΔR

2
 β  ΔR

2
 β ΔR

2
 β  ΔR

2
 β ΔR

2
 β 

Step 1 .02  .07*   .11**  .10**   .05*  .12**  

Age  .14  −.04   .15  −.13   −.01  −.15 

APM  .00  .08*   −.22*   .23*   −.23*  .25** 

Step 2 .03  .07   .14*  .10   .05  .13  

Speaking L2  −.10  −.06   .18*  .01   .04  −.11 

Total R
2
  .05  .14   .25  .20   .10  .25  

n 154  154   169  144   164  164  

               Note: * = < .05, ** = < .001, n = number of observations, RT = Response time (inhibition cost), 

AC = Accuracy, APM = Ravens advanced progressive matrices, L2 = Second language. 

Stroop task Simon task Flanker task 
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Discussion 

 

The aim of this thesis was to investigate if there was an association between hours of 

speaking L2 and enhanced performance (inhibition cost & accuracy) on the three inhibition 

tests; Flanker task, Stroop task and Simon task. Research show that if there would be a 

„bilingual advantage‟ on inhibition tests, it could be explained by an increased load on the 

executive function during speech production (Blumenfeld & Marian 2014; Broersma, et al., 

2016; Bialystok 2017; Bialystok et al., 2009; Luo, Luk, & Bialystok, 2010; Heidlmayr et. al., 

2014, Coderre & van Heuven, 2014, Suarez, et. al., 2014). Retrieved words used in speech 

production was presumed to undergo a consolidation process that makes them differentiated 

from similar memories and at the same time become more integrated into present structures 

of understanding in the brain. Words with similar meaning in different languages have a 

neural overlap that makes them competitive in a potential state of retrieval. This makes the 

process load during speech production more demanding for bilinguals compared to 

monolignuals. There is an assumption that this accessibility will evoke a conflict in the two 

spoken languages that will need the inhibitory function to get solved. The hypothesis was that 

more frequent use of a second language, in terms of speaking, would predict better 

performance on inhibition tasks. 

The Stroop inhibition cost was positively associated with hours of speaking L2 which 

indicate that the participants‟ inhibition cost during speech production became less effective 

the more hours they spoke their second language. However, the result could be explained by 

the fact that the Stroop test was the only test that had a lexical element (words written in 

Swedish). The majority of the bilingual participants had Finnish as their native language 

meaning that the bilingual Finn-Swedes executed the Stroop test in their L2. 

There is also a possibility that the theoretical outlining of the research could be wrong. For 

instance, there is no research that supports an application of the memory consolidation theory 

in a lexical processing context in which words would consolidate as declarative memories do. 

If there is a lexical competition it is uncertain how many times there will be a competition 

before one memory representation becomes more interconnected than the competing 

memories, and then evokes less competition. These theoretical considerations might indicate 

that the hypothesis was wrong to begin with. The theoretical outlining could be wrong, but 

the majority of nonsignificant results in this research are in line with previous research 

indicating that there is no bilingual advantage (Paap, Johnson & Savi, 2016; Paap, Sawi, 

Dalibar, Darrow, & Johnson, (2015); Paap, Johnson & Savi, 2014; Paap & Greenberger, 

2013) and that studies using big sample sizes, as this one, show no significant differences 

between monolinguals and bilinguals (Paap, et al., 2015). 

The results from the bivariate correlation analysis indicate that there was a very small to 

no association between the three inhibition tests, which is in line with previous research (see 

table 2; Paap, Johnson & Savi, 2014; Friedman & Miyake, 2017). A possible explanation for 

the lack of correlation could be the reported test-impurity of the three tests (Paap & Sawi, 

2016). Researchers (van Heuven & Coderre, 2015) conclude that research needs to move 

further from Flanker-, Stroop and Simon-task; they have proven to lack convergent validity 

and are considered to be too simplistic to show a bilingual advantage. Additionally van 

Heuven and Coderre (2015) suggest that the bilingual advantage presumably would be on a 

higher cognitive level such as metalinguistic awareness, working memory or representational 

skills. In this analysis the three inhibition tests correlated with age (see Table 2.), except 

Simon inhibition cost. Age has been proven to be important for the executive function (Best 

& Miller, 2010; Bjorklund & Harnishfeger, 1995; De Neys & Van Gelder, 2009; Davidson, 

Amso, Anderson, & Diamond, 2006; Ren, Schweizerb, Wangc, Chua, & Gonga, 2017; 
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 Zelazo, Craik & Booth, 2004). Due to the control variable APM, age did not show any 

significant results in the first step of the hierarchical multiple regression analysis. Indicating 

that not age per se was significantly correlated with the performance on the inhibition tests, 

but the fluid intelligence that was somewhat affected by age; APM was significantly 

associated with all the inhibition tests except Flanker RT, indicating that there was an 

influence from fluid intelligence during the inhibition tests.  

When trying to investigate the variable hours of speaking L2 there was a significant 

difference between monolinguals and bilinguals in reported hours speaking L2. Since 

monolinguals and bilinguals should by definition speak L2 to different degrees, this might 

indicate that there is some discriminant validity for the variable hours of speaking L2. 

Criticism of the bilingual research has been directed to the difficulties in replicating the 

evidence showing enhanced performance on inhibition in the bilingual group in comparison 

with the monolingual group (Paap, et al., 2014; Paap & Greenberger, 2013). The relation 

between bilingualism and cognition could better be understood if the two categories were 

broken down, as for instance into variables that capture the use of language (see hours 

speaking L2), and language proficiency (Luk, Gigi, & Bialystok. 2013).  

For instance lexical distance in terms of phonetics and the structure of the languages 

between spoken languages in a bilingual could be considered when it comes to investigating 

how the neural overlap of memories affects the inhibitory control (Coderre and van Heuven, 

2014b). Finnish and Swedish is considered to have a great lexical distance, Finnish relates to 

the Uralic languages and Swedish to the Germanic languages (Jacobs, 2017). This opens up 

to the possibility that languages with greater distance evoke less lexical competition (Costa & 

Cano, 2005). Worth noting is that the research field of lexical distance in bilinguals show 

contradictory results, with both short and great lexical distance as being important for 

increased performance on executive function (Paap et al., 2016). Maybe languages with 

shorter lexical distance would show significant associations between hours of speaking L2 

and inhibition tests? 

Even if it might be difficult to draw conclusions from the results in this research there is 

reason to doubt that the variable hours of speaking L2 is associated with the performance on 

the inhibition tests the Flanker task, Stroop task and Simon task. One results out of six 

showed a significant result (Stroop RT) in opposite direction of the hypothesis. But this 

would be presumed to have something to do with the lexical element present in the Stroop-

test. The test was administered in Swedish which indicate that the Bilingual Finn-Swedes 

execute the test in their L2. What would the results be if the participants were younger? How 

does the lexical distance between languages influence executive function? Does the 

consolidation mechanism of retrieved memories apply to words and language processing the 

way presented above? Is the extended load on lexical processing associated with better 

inhibitory performance? 

 These questions about the multidimensional bilingual mind hopefully will be researched 

in the near future.  
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