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IMPACT OF SECOND LANGUAGE PROFICIENCY ON
THE BILINGUAL POLISH-ENGLISH STROOP TASK

This study addressed the dependence of bilingual Stroop interference effects on L2 profi-
ciency in late, unbalanced bilingualism. Two groups (22 subjects each) of Polish natives,
well-educated, hihgly intelligent (Raven’s measure) and at age (20-36) of superior inhibito-
ry control (Stroop interference score) participants differed in current English use (self-re-
port) and English proficiency (formally assessed). The effect of proficiency (Magiste, 1984),
the within-language Stroop superiority effect (Goldfarb, Tzelgov, 2007) and the bilingual
advantage effect (Craik, Bialystok, 2006) were expected. The two first effects was confir-
med which replicates the common findings. The expected advantage in within-language
Stroop interference effect among the highly proficient bilinguals was not revealed. The
possible reasons for this result are discussed.
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control

I ntroduction

In recent yearsthe Stroop paradigm has become one of the best-known proce-
dures in the field of cognitive psychology to study the efficiency of cognitive
control mechanisms. In this paradigm, research participants are asked to nameink
colors of printed conflicting color words, for example, when the word blue is
printed in red ink, the correct expected task response is red. The delay in color
naming evoked in thisincongruent condition is called the Sroop effect or interfer-
ence effect (Stroop, 1935) and refersto an increase of response time measured in
this color-naming condition comparing to the response timein aneutral (control)
naming condition (for example: naming the colors of color patches or rectangles
or colored Xs). It is universally difficult for anyone who can read to ignore the
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meaning of the word when naming the color it is printed in. The ability to inhibit
an automated response (reading the color words) in favor of an unusual one (nam-
ing of the ink) was assumed in the Stroop task and discussed as an efficiency of
attentional control mechanism by many theoreticians formulating different mod-
els of performance of Stroop color-word task (see McLeod, 1991, for review).

Psycholinguistics of bilingualism has frequently used the Stroop paradigm to
study the ability to control and regulate bilingual language processing (Tzelgov,
Henik, Leiser, 1990; Gerhand, Deregowski, McAllister, 1995; Lee, Chan, 2000;
Rosdlli, Ardila et a., 2002; Zied et al., 2004; Goldfarb, Tzelgov, 2007). In es-
sence, being bilingual means having more than one active lexical representation
to express the same meaning (Desmet, Duyck, 2007). There is common agree-
ment among researchers that in producing a word in a particular language, the
conceptual system of abilingual person activatesin parallel the lexical represen-
tations of wordsin both languages (Costa, Santesteban, Ivanova, 2006). The Stroop
task is often used to study whether such aparallel activation from semantic repre-
sentation (color meaning) evokes competition between lexical representations
(Roelofs, 2003) or one of the activated representations undergoes further inhibi-
tory mechanisms leading to producing one correct color name in arequired lan-
guage (Green, 1998). In ahilingual person the mappings between these two rep-
resentations can be distracted through interfering processes of language selection
and language switching, experimentally induced. A typical bilingual version of
the Stroop task presents as stimuli color terms from bilinguals' first (L1) and
bilinguals' second (L 2) language and requires color naming answersin either L1
or L2, in congruent and/or incongruent scheme. Thereaction timefor producing a
correct answer is measured and compared between conditions used.

Previous studies using the bilingual Stroop task have demonstrated that both
within-language and between-languageinterference can be expected (Dalrymple-
Alford, 1968; Preston, Lambert, 1969; Mégiste, 1984; Chen, Ho, 1986; Tzelgov,
Henik, Leiser, 1990).

Intralingual or within-language Stroop effect takes place when thereis acon-
gruency between the language in which color words are written (e.g. Polish) and
the language in which answers are requested (Polish). When the language of the
written color words (e.g. English) is incongruent with the language of requested
answers (Polish), the effect evoked is called between-language interference or
interlingual interference (Dalrymple-Alford, 1968).

The standard pattern obtained from a number of bilingual studiesis that the
Stroop color-naming interference is greater in the within-language condition than
in the between-language condition (Darymple-Alford, 1968; Preston, Lambert,
1969; Mégiste, 1984; Chen, Ho, 1986). McLeod (1991) concludes his review on
Stroop interferencein bilingualswith an also recently generally accepted claim of
larger Stroop effect for color words appearing in the response language than in
another language (the so-called within language Sroop superiority effect, WL SSE;
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Goldfarb, Tzelgov, 2007, p. 180). A paucity of studies show that the Stroop effect
between languages is smaller (reaches approximately 75%) than the within-lan-
guage Stroop effect (McLeod, 1991).

Three main variables are suggested to influence the pattern of between- and
within-language interference in the bilingual Stroop task: Level of L2 proficiency
(Méagiste, 1984; Zied et a., 2004), L2 AoA — age of acquisition of L2 (Tzelgov,
Henik, Leiser, 1990; Hernandez, Li, 2007) and similarity of L1 and L2 (Chen, Ho,
1986; Lee, Chan, 2000; Sumiya, Healy, 2004). The relative contribution of each of
them is still under debate, the variables interact in affecting the bilingual mental
lexicon. Language proficiency is considered as the main factor influencing the bi-
lingual processing and can be defined asthe degree of control anindividua hasover
alanguage (Hernandez, Li, 2007). Costa et a. (2006) in afour experiments format
explored theimpact of language similarity, L2 AoA and L2 proficiency onthebilin-
gual language-switching performance. He finds that neither language similarity nor
L2 AoA dffects, in a significant manner, the way bilinguals control the language-
switching task. Highly and low-proficient subjects differed in pattern of switching
cost: For more proficient bilinguals the costs were symmetrical in switchingto L1
andto L2 regardiessof L2 AoA and language similarity, for low-proficient bilinguals
the switching costs were asymmetrical —greater to L1 thanto L2.

The role of language proficiency was thoroughly examined also in series of
studies applying bilingual Stroop task.

M &giste (1984) tested German-Swedish highly proficient bilingualsand found
for this similar languages (the same aphabetic, similar phonetic and the same
German branch) an equivalent amount of Stroop interference, at state of balanced
language proficiency among subjects. In contrast, unbalanced German-dominant
participants experienced more Stroop interference from German (than Swedish)
color terms regardless of German or Swedish response language. Her language
proficiency hypothesis proposes that bilingual Stroop color-naming task in the
dominant language should create a greater interference effect than those in less
proficient language and that the interference created by the two languages should
become equival ent when subjects are balanced bilinguals.

Chen and Ho (1986) investigated Chinese-English (dissimilar languages)
bilinguals from five grade levels (2, 4, 6, 8, 10) and from college. Incongruent
color words were printed in Chinese or in English and participants had to name
the ink color of each word in such a way that when presented with English (or
Chinese in the next condition) word trials, they had to respond in English in half
of the trials (within-language condition) and in Chinese on the other half (be-
tween-language condition). The authors found some results consistent (when re-
sponse language was Chinese) and some inconsi stent with Magiste's (1984) find-
ings. When the response was in English, the pattern of interference changed sys-
tematically with subjects experiencein English proficiency. It was not amonotonic
function of grade level and Stroop’s RTs but rather a developmental shift from
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greater between-language interference (when Chinese was a distractor language
and subjects were at first stages of English learning) through the similar amount
of both interference effectsin grade 4, to greater within-language interference at
later stages of English learning. The proposed interpretation is that at the first
stages of L2 learning subjects access L2 words via associated |exical representa-
tions from L1. As proficiency in L2 increases, dependence on L1 decreases and
subjects access the words in new L2 rather through the created in the course of
learning more direct links to conceptual representations.

Thisexperimental design poses aquestion whether using the second language
as aresponse language in subjects at very early stage (grade 2-4) of second lan-
guage learning was appropriate because of the possibility that latencies obtained
depend rather on weak L2 naming skills in children than on the amount of inter-
ference they experienced.

Despite the above comment, it isimportant to stressthat the theorizing of Chen
and Ho (1986) yielded strong confirmation from results of study with adult Arabic-
Hebrew (exp.1) and Hebrew-Arabic (exp. 2) bilinguals of different proficiency and
ageof acquisition of L2 (Tzelgov, Henik, Leiser, 1990). The pattern of the between-
and within-language interference was equal for Arabic-Hebrew bilinguals reflect-
ing thedeclared equal language proficiency of participants. In exp. 2 Hebrew caused
more interference than Arabic in both within- and between-language condition.
Hebrew was a so the first language of the subjectsin exp. 2 and Arabic was|earned
latein academic studies merely for 4 years. Theinterference created by Arabic was
relatively large only under the within-language condition. The authors confirm the
previous interpretation of Chen and Ho (1986) that as proficiency in the second
language increases, dependence on thefirst language decreases and subjectstend to
rely on amodal concepts in their lexical selection (Tzelgov, Henik, Leiser, 1990).
They obtained two distinct patterns of interference as a function of proficiency:
When the second language was of equally high proficiency comparing to L1 and
when it was the low-proficient one. In the exp. 1 the interference pattern in L2 did
not differ from that revealed in L1, i.e. within-language interference was greater
than between-language interference. In contrast, the interference pattern for low-
proficient L2 obtained in exp. 2 showed a greater between-language than within-
language interference (similar to the results of Chen and Ho's studly).

Also Rosdlli et . (2000) study of Spanish-English bilingualsand monolinguals
supports the claim that the pattern of Stroop interference can change in accord-
ance with language experience of L2. The results did not confirm the relationship
between the age of L2 acquisition and Stroop interference.

In the experiment by Zied et a. (2004) the functioning of inhibitory mecha-
nisms (as measured in Stroop color-word interference test) in younger and older
French-Arabic bilingualswere examined. Aging was found to be accompanied with
adeclinein Stroop inhibition in bilingua s with pattern depending on their level of
proficiency. The results documented that balanced bilinguals (young and old) were
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alwaysresponding faster to al Stroop conditionsthan their unbalanced counterparts
and that pattern of performance observed was different for both groups. It seems as
if being a balanced bilingual determines the improvement of inhibitory abilitiesin
Stroop interference in comparison to an unba anced status. Unbalanced older Ara-
bic-dominant bilingual s obtained more between-language interference with French
responses and older French-dominant bilingual s presented more between-language
interference with Arabic responses. Unfortunately, in their article the authors did
not present the whole set of results obtained in this interesting examination and
concentrated on the most salient ones with regard to predictions formulated.

In sum, research using the bilingual Stroop task has demonstrated interference
in low and high proficient bilinguals in both intra and interlingual conditions. Nei-
ther the switching language paradigm nor the Stroop paradigm appeared sensitive
to L2 AoA influence and language similarity can at best modify the size but not the
pattern of interference. The relationship between language proficiency and the pat-
tern of interference was established although the particular ratios may vary between
bilinguals groups and examination designs. Moreover, asthe Stroop effect seemsa
good measure for frontal 1obe function and inhibitory processes (Lezak, 1995), the
possible influence of lifelong bilingualism on efficiency of attentional inhibitory
control has also been documented with the Stroop paradigm.

Anissuethat has not been adequately addressed in previous studiesis how the
second language learning starting relatively later in ontogenesis but leading to
proved high proficiency in the L2 (unbalanced, L 1-dominant; the so-called late
bilinguals) influences the pattern of interference effectsin comparison with low-
proficient learners of L2 (unbalanced, L 1-dominant learners). It isfair to ask this
guestion taking into account that certain cognitive mechanisms enable usto learn
a second language (or more languages) through our life span. Although the level
of performance achieved by an adult learner might be less than optimal, fluent
late bilinguals are able to select a word in a target language without too much
interference. Moreover, as Mechelli et al. (2004) have shown, second language
learning increases the density of grey matter in specific region of the brain (left
inferior parietal cortex) and causesits structural reorganization to degreewhichis
modulated by the proficiency attended and the age of second language acquisi-
tion. The increased grey-matter density was common to both early and late
bilinguals although greater in the early bilinguals. The plastic changesin thebrain
caused by second language learning together with previous conclusions based
mostly on early bilinguals studies could be taken as an essential support for the
following expectations: (1) late highly proficient bilinguals would show agreater
between-language interference effect than low-proficient learners, with L1 re-
sponses; (2) both, late high proficient bilinguals and learners would show more
interference in the within-language condition than in the between-language con-
dition; with L1 responses (3) late highly proficient bilinguals would show less
within-language interference than learners; with L1 responses.
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The goal of the current study was to analyze the impact of late acquired
second language proficiency on the performance of the bilingual Polish-Eng-
lish Stroop task and to examine the pattern of within- and between-language
interference looking for evidence of bilingual processing advantage as postu-
lated recently by Bialystok and coworkers (Craik, Bialystok, 2006; Bialystok at
a., 2005;). The growing body of research supports the claim that bilingualism
enhances cognitive control in children and delays the onset of dementia by 4
years in old age (Bialystok, Craik, Freedman, 2007). Bilinguals must exercise
central inhibitory control on account of the constant need to monitor and prop-
erly use two language systems (Green, 1998). Bilingualism also boosts per-
formance in various executive function tasks for adult participants. The cogni-
tive processes underlying this advantage are not clear and a possible biological
background mentioned above did not discriminate the second language learning
asaway of gaining the same profits. Therefore, it seems reasonabl e to ask: what
about late bilinguals who also have massive practice throughout their livesin
exercising control processes, have a balanced daily use of both languages and
are highintheir L2 proficiency? Do they demonstrate enhanced attentional con-
trol and smaller Stroop effect asthe early bilinguals do? If they do, there should
be observed a greater advantage in interference (smaller interference effect) in
the more trained, more proficient group than in the less trained group of learn-
ers. Thisis stated in hypothesis 3.

In the current study, we will examine the magnitude of the Stroop color-word
interference effect in two language conditions. One, in which the Polish words
(color names) were printed in incompatible colors of ink and participants were
required to name color of the ink while suppressing more habitual tendency to
read the color word, and in the second one, when the same color names were
written in English and concurred as a distractor with the same (“ name the col or of
ink in Polish™) response mode. Evidence from previous studies enables usto con-
fine the experimental tasksto L1 responses. A complex relationship between L1
and L2 proficiency and Stroop interference pattern has been highlighted earlier in
anumber of studies using dissimilar languages. Reaction timesare usually greater
in L2 responsesthanin L1. One response language, L1 (the native one) allows us
to have agreater confidencein attributing any changesin performanceto interfer-
ence effects and not to compound it with other linguistic variables coming from
using L2 which are not controlled, such as problems with foreign articulation,
processing speed, differencesin daily use of English etc.

Method

Both age and intellectual level may contribute to performance on the Stroop
task (McLeod, 1991). Effort was made to recruit persons from not distant age
range and with above average intellectual abilities.
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Table 1. Demographic data

, Years of Intelligence
;’: lJJ ECt N Gender Age education (Raven)
Made Femde Mean SD Mean SD Mean SD
Group L 22 12 10 2368 2,75 16,36 2,19 2468 491
Group T 22 9 13 2691 4,78 17,27 1,88 2364 4,95
Total 44 21 23 2530 4,19 16,82 2,07 24,16 4,90
Participants

The L2 high-proficient group consisted of 22 graduates of English studies
aged 22-36 years (mean 26.9) employed as English teachers (15 ss.) or trandators
(7 ss.). Wewill refer to it asto “teacher and translator group”, in short “Gr. T”. All
of them had acquired English after the age of 10, had taken English formal courses
for at least 10 years and used English daily at work. It should be stressed that
based on self-report of the bilingual participants they were highly proficient in
English reading, writing, understanding and communicating and they used these
functions in their daily occupational activity.

The L2 low-proficient group consisted of 22 students of different faculties
from the University of Warsaw aged 20-28 years (mean 23.7) learning English at
theuniversity level A2-B1 (according to CEF). All of them began to learn English
latein elementary school (after the age of 10) and continued it in anon-systematic
way. They report using only Polish for everyday communication. We will refer to
it further asto “learner group”, in short “Gr.L".

Parti cipants were volunteers recruited in Warsaw via an announcement at the
university and contacts with Warsaw high schools. All of them were native speak-
ersof Polish and resided in Poland at the time of the testing. All participantswere
right-handed and had normal or corrected-to-normal vision and correct colors
recognition. Thetwo groupsdid not differ in the number of years of education and
in reading and color naming span as measured by Stroop subtasks | and Il. The
detail demographic data are shown in Table 1.

Procedure

The participants were tested individually in one session that lasted about 60-
80 min. Care was taken to ensure a comfortable and free-from-distraction testing
conditions: a separate room, silence, good daytimelighting. The participantswere
informed that they were taking part in a test study of attention in various visual
and linguistic interference conditions. Directly before testing they were shortly
interviewed to gather information about English proficiency, age of English ac-
quisition, current use of English aswell ascommon demographic facts. The health
condition (exclusion criteria: dyslexia, color blindness, speech or hearing distur-
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bances) was a separate part of the interview. The subjects’ ability to identify and
accurately name the four colors used in the test was proved by asking them to
name the colors of eight rectangular patches which were pointed to by the experi-
menter (only al correct answers were approved). Subjects received verbal in-
structionsin Polish prior to each task and subtask. The tests were administered by
atrained experimenter.

Materials

The Raven procedure was applied prior to the main Stroop testing with the
goal to assess nonverbal learning and reasoning abilities on visual materia in
those well-educated participants with assumed high degree of verbal intelligence
(Andreou, Karapetsas, 2004).

Polish version of Raven’'s Advanced Progressive Matrices (Jaworowska,
Szustrowa, 1991) is a multiple-choice paper and pencil test designed for very
capabl e subjects and normalized on polish good students population. It was cho-
sen as a test that measures abstract nonverbal reasoning ability basing on
visuospatial modality. Applied in its timed version (30 min.) enabled a suitable
assessment of perceptual analytic reasoning rate.

Test consists of two parts: an exercise set of 12 items and the main set of 36
items. Each item contains a pattern problem with one part removed and from six
to eight pictured inserts of which one contains the correct pattern. Subjects select
acorrect pattern piece and write its number on an answer sheet. Both the sets and
the items between the sets are arranged from the relative smple to the very com-
plex and abstract. Subjects are given a score for each correct answer, the sum of
scores for each participant was further analyzed in this study. Converting the raw
scores into standardized ranks through tables based on similar age range placed
the performance of all subjects on a more than average level.

The Polish bilingual version of the Stroop task were applied. The Stroop task
material consisted of four A4 (297 x 210 mm) cards. Each card comprised 120
items (color rectangles or color names) presented in 5 columns of 24 items each.
Words were printed in Helvetica capitals 12/30 point bold, |eft justified, with 15
mm space between columns. Four colors were represented: red, green, blue, and
brown. Each color was used six timesin each column. The Polish names of colors
consisted of three syllables and the English names of one syllable. The response
language was Polish in each test trial.

On Card | the Polish color words (CZERWONY ‘red’, ZIELONY ‘green’,
NIEBIESKI ‘blue’, and BRAZOWY *‘brown’) were printed in black and arranged
inaquasi-random order. Card |1 consisted of 120 color rectangles. On Card 111 the
Polish color words (CZERWONY ‘red’, ZIELONY ‘green’, NIEBIESKI *blue’,
and BRAZOWY ‘brown’) were also arranged in a quasi-random order, so that no
name was printed in its matching color (e.g. the name for ‘red” was never printed
in red ink), and no color or name were repeated one after the other in the column.
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On Card IV the English color words (RED, GREEN, BLUE, and BROWN) were
arranged in the same way as the Polish color words on Card I11.

To avoid language order effect, the order of applying Card Il and Card IV
was counterbal anced among subjects.

The first subtask (word reading) was to read aloud the words on Card | as
quickly and as accurately as possible. The second (color naming) subtask was to
name aloud the color of series of rectangles. In the third and fourth subtask the
subjects were required to name aloud as fast and as accurately as possible the
color of ink of thewordswritten on Card 111 (within-language interference subtask)
and Card IV (between-language interference subtask) respectively. The partici-
pants were required to complete each card starting in the upper left corner and
proceed from the left to the right side of the card and from top to the bottom of
each column. Errors should beimmediately corrected by participants themselves.
The experimenter timed performance at the end of each card with a stopwatch.
Performance times in seconds and sum of errors were indicated on the scoring
sheet for each part of the test separately. For all further interference analyses an
index of the Stroop effect size was used. The index was calculated for each par-
ticipant as a difference between the baseline score (RT on color naming subtask)
minusthe interference score (RT on appropriate interference condition, within- or
between-language).

Results

The groups differed significantly in age, F(1,42) = 7.535; p< 0.01, Gr.T wason
averageolder than Gr.L. Thegroupsdid not differ inintelligence measured with the
Raven Test, F(1,42) = 0.494; n.s. No significant effects of age, gender and intelli-
gence on Stroop interference were found in a stepwise linear regression analysis.

An analysis of errors showed no significant differences. The mean percent-
ages of errorswere very small in both groups of participants (smaller than 0.5%):
in the learners group — 0.38%, 0.15%, and 0.30%, and in the teachers group —
0.15%, 0.34%, and 0.49%, for color naming, within-language interference, and
between-language interference condition, respectively.

The mean RT Stroop task raw scores, standard deviation, and mean interfer-
ence effects are presented in Table 2.

The scores were analyzed in a three-way ANOVA, with level of L2 profi-
ciency (teachers, learners) and order of Stroop interference tasks (English first,
Polish first) as between-subjects variables and stimulus language of Stroop inter-
ferencetask (English, Polish) asawithin-subjects variable. In all cases below, the
significance level was 0.05, and an interference index was taken as ainput score
for further analyses.

The main effect of order of tasks did not reach statistical significance and
order of tasks did not interact with any other variable. In between-subject com-
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Table 2. Mean RT scores in seconds

Subject groups
StroopTasks Group L Group T
and Effects N=22 N =22
Mean SD Mean SD

Word reading 57,94 16,93 55,99 18,09
Color naming 118,76 19,89 111,57 18,50
Interference (Polish) 177,97 37,59 17561 37,68
Interference (English) 151,80 32,70 161,34 34,26
Within-language | nterference Effect 59,21 31,18 64,056 32,06
Between-language Interference Effect 33,03 22,80 55,54 29,46

parison the analysisrevealed amain effect of level of L2 proficiency. The teacher
group appeared significantly slower than learner group, showed greater between-
language interference effect, F(1,40) = 7.828. In contrast, within-language inter-
ference effect did not differentiate both groups.

Therewas amain effect of stimulus language, F(1,40) = 20.876, and theinter-
action of stimulus language and level of proficiency, F(1,40) = 5.415. The stimu-
lus language effect revealed a significant difference between the reaction times
for the within-language condition and the between-language condition in the Gr.L
(p < 0.001) but no significant differences for within- and between-language con-
dition in the performance of subjects from Gr.T.

The mean within- and between-language interference effects are shown in
Figure 1.

Discussion

This study addressed two main questions. We will now consider them succes-
sively in amore complete way. Thefirst oneisasfollows: What can the perform-
ance pattern of bilingual Stroop interference task tell us about control mecha-
nisms which are necessary for processing two languages?

We compared the Stroop task performance in two groups of well-educated
subjects, native speakers of Polish, differing in level of English proficiency. We
expected to replicate the common effect of proficiency and the within-language
Stroop superiority effect as mentioned in the introduction. In our experimental
schemethe effect of proficiency could be observed in group comparison (Gr.T vs.
Gr.L) on between-language condition, and in condition/subject comparison (within-
subject comparison).

The higher level of proficiency in the teacher group accounts for asignificantly
greater amount of interference than that seen in the learner group when the English
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Figure 1. Mean within- and between-language interference effect in both subject groups
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incongruent color words were used as distractors. This expected finding fitswell in
the so-called inhibitory model of bilinguals word production (Green, 1998). For
participants more proficient in English (Gr.T), a stronger leve of activation of the
lexical representations of the nonresponse language required moreinhibition to pre-
vent it from being produced than weaker activation caused by the distractor words
in participants with low proficiency. It is assumed that the baseline level of activa
tion of L2 lexical items depends on acquired proficiency in L2 and islower for the
less proficient language. It should be stressed that theinterview, all test instructions,
successive Stroop subtask (reading, colors naming) strongly primed Polish asare-
sponse language during the whole examination. According to Grosjean (1998), a
state of L1 or L2 activation can influence the task performance. Despite that, the
interference from English color wordswas strong enough to influence theinterlingual
subtask performance in an asymmetric way in both groups with magnitude parallel
to its level of proficiency. It appears that this result supports the inhibitory model
and Cogta's et al. (2006) suggestion that the amount of inhibition applied to the
nonresponse language depends on the difference between the proficiency level of
the two languages of abilingual: the greater the difference, the weaker the interfer-
ence effect, at least inthe case of our young unbalanced bilinguals, similar (late) age
of acquisition in subjects, and dissimilar languages.

Thus, thefirst expectation of the current study was that the between-language
interference should be greater in Gr.T thanin Gr.L. Thiswas suggested by various
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studies (e.g. Preston & Lambert, 1969; Méagiste 1984, 1985; ) which showed that
the between-language interference increased with increasing L2 proficiency. The
results of the experiment confirmed this expectation.

The effect of proficiency is noticeable also in another kind of comparison.
When we compare the differences in performance on within- and between-
language condition among learner group with the same difference for teach-
ers, we realize only one significant WLSS effect. There is a clear WLSSE
among learner group but not so evident among teacher group. The latter group
shows the same tendency (p = 0.121) as well but not at a significant level.
According to terms of inhibitory mechanisms, the different ratio between in-
ter- and intralingual interference in both groups can be explained through the
higher level of L2 proficiency in Gr.T than in Gr.L, which leads to a higher
level of activation of L2 lexical representations and, consequently, requires
more inhibition than analogous processing in the lower-proficiency group.
Thus, the expected general stronger within-language than between-language
interference was confirmed although in Gr.T did not reach statistical signifi-
cance.

This paper deals also with a second question, i.e. whether late bilinguals of
high proficiency in their L2 develop and train through the frequent and regular
use of two languages a cognitive inhibitory mechanism to such a degree that ena-
blesthem to achieve an essential advantage in dealing with Stroop interference. If
they do, agreater advantagein interference (smaller interference effect) should be
observed in amoretrained, more proficient group (Gr.T) thanin lesstrained group
of learners (Gr.L) on both interference conditions. It should especially be present
in the within-language condition where the interference effect is not influenced
by group differencesin language proficiency. The hypothesisthat bilingualsfrom
Gr.T would outperform the learner group in a Stroop task because of their ac-
quired enhanced inhibitory control has not been confirmed. There was no signifi-
cant difference between Gr.T and Gr.L performance on within-language condi-
tion (learners were even dightly faster than teachers). The here not hypothezied
reason could be that the benefiting influence of bilingualism on cognitive control
wasobserved mainly in early, relatively balanced bilingual s (Bialystok et.a., 2004,
2006; Zied et.al., 2004) and all subjectsin the current study were late unbal anced
bilinguals, i.e. they acquired L2 after the age of 10. There is still the question of
the role that the age of acquisition plays for developing cognitive control and
bilingual advantage.

However, when interpreting the latter finding we should also consider some
facts that could cover the eventually existing enhanced inhibitory efficiency in
participants from Gr.T.

Firstly, theoreticians of bilingual advantage have suggested that this expected
effect increases with age. Perhaps our bilinguals from Gr. T will experience their
advantage in the last age range only.
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Secondly, for the guided second language acquisition in another country in
scholarly settingsaspecial importance of written communicationistypica (Klein,
1986). The role of experience in written communication for Stroop interference
effects is demonstrated in a very interesting study of Gerhand, Deregowski, and
McAllister (1995). The authors reported that in Gaelic-English bilinguals living
on the Isle of Lewis in Scotland the within-language interference in their domi-
nant language (Gaelic) was virtually absent because of impact of expertise in
English literacy. It seems plausible that a long-lasting, intensive experience in
written communication in subjects from Gr.T may have affected the pattern of
interference we found. The suggestion is that the distracting strength of written
L2 may be greater in this circumstances than spoken L1. Thisissue requires fur-
ther investigation.

Thirdly, all our subjects are young, at age when attentional control and coping
with semantic interference reach thelifespan peak (Craik, Bialystok, 2006). When
analyzing changes in the performance on Polish Stroop task across lifespan
Okuniewska (2001, 2006) found the 20-29 age range to be optimal for inhibition
efficiency. Thus, one can assume that the presumed maximum level of attentional
inhibitory abilities in our young bilinguals at least in part coincides with advan-
tage in cognitive control making a separate assessment difficult without further
precise examination.

The three arguments against rejecting the bilingual s advantage hypothesis as
an explanation of results received are not exhausting enough and it seemsthat the
Stroop paradigm alone in its bilingual version may be not sufficient to resolve
issues that remain open.
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