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Abstract: Objective: This study examines the relationship between bilingualism and cognitive development, specifically focusing on executive
functions such as inhibitory control and metalinguistic awareness among Arabic-English bilinguals. Method: Grounded in Cummins’ Threshold
Hypothesis, the research employs cognitive assessment tools, including the Stroop task and grammatical judgment (GJ) task, to explore performance
across different types of bilingualism: balanced, dominant, and semi-lingual. Result: Findings reveal that while balanced bilinguals exhibit enhanced
metalinguistic awareness, many participants demonstrate low performance in the Stroop task, suggesting that high proficiency does not universally
guarantee cognitive advantages. Furthermore, dominant bilinguals experience challenges related to language interference and variability in language
use, which affects their cognitive control. Insights underscore the importance of enriching language exposure to foster cognitive capabilities in
bilingual learners. Conclusion: These findings highlight the complex relationship between bilingualism and cognitive performance, providing
valuable insights for educational strategies that support diverse linguistic proficiencies.

Keywords: Bilingualism, Cognitive Development, Inhibitory Control, Metalinguistic Awareness, Executive Functions.
S G5l linall £ oMl Jaiall el dudfszall duaiilly dygsell ASUIN ay Jolaml Sl
Gy yaleriV- dygysel) Al il

*lagylee EasS Ne
xxxx 1) 5 ((2025/9/1) 105 fu 5 (2025/4121) tpudull s s

Ol (i) il Baall e il 5 Jadiall oSl Jie Al Caila ) e 58 ) aa i pmall dpatil 5 Ly sll) AUy 48Dl & i) ) A 5l 02 Caagd sdagd) soadl
g1 e ol GLASILY (s sal pSall Aagay g sins a3 (8 Lay A yme snl 5l Ayl 238505 ¢ 3inalS) Al A58 ) 13050 2y al) &y Sl 5 B pall (o omy
210 ¢y 5 ety uS LAl e 3 (ganl) (8 €15 a5l Uise i 5 595 sl Al il pqliy Loy ] oeilil) R ot 2 sl 4l 5 b plagmsall 5 i) siall 1Ay pall) AL 50 Ailiie
Les challl aladinl g g g Aall) Jalasy dad ye cliand () 5 slapsd) 4211 5 A5 da) 5 6clld o 53 4 jee ) 58 Lualle (pana Y A0l 8o liS ol o 53 Laa e 5 s agen (8 i
138 5 4y galll G (9 kel AEDal) i) o3 oS 55 s AadAT) Arl) U paleiall (A prall il 0l Apaiih Aall (ym pail) ol ) ) Anlad) 55,0 558 A el agi 8 e iy
Ao sl 4y gall) < oS ae ol el Cilin ) i Aad o sbaa a5 ¢ yall

Al (il gl ¢g sl Uil e gl cdadiall aSal) i el dpaiill oy salll AL ;A alidal) cilalsl)

1 School of Languages, Literacies and Translation, Universiti Sains >l il i 3l o slall Gasla chan 5115 300Y) sae s el A y2a 1 1
Malaysia, Penang, Malaysia aalamaayah@student.usm.my :dul sl Caldl *

v nang, Malaysia https://orcid.org/0009-0006-6468-5872 :Orcid
* Corresponding author email: aalamaayah@student.usm.my

Orecid: https://orcid.org/0009-0006-6468-5872

1
Published: An-Najah National University, Nablus, Palestine


https://doi.org/10.35552/0247.39.7.2435
mailto:aalamaayah@student.usm.my

INTRODUCTION

Globalization has led to broad interaction
among different communities, resulting in
bilingualism, the ability to engage fluently in
two or more

languages.  Cognitive

psychologists, linguists, and educational
researchers have considered bilingualism a
critical area of inquiry, especially in
understanding the mental ramifications of
varying degrees of language proficiency. At the
center of this exploration, Kroll & Bialystok
(2013) stress the importance of investigating
how bilingualism interacts with executive
functions—the mental processes involved in
managing attention, problem-solving, and
2013)—

specifically inhibitory control—the capacity to

controlling behavior (Diamond,
suppress irrelevant or distracting responses—
and metalinguistic awareness—the ability to
reflect on, analyze, and understand language
structures consciously (Munoz & Meliani,
2015). These two skills are cultivatédythrough
the navigation of distinct linguistic systends,
which enables bilingual indi¥iduals to develop
exceptional cognitive skills (Kroll et al., 2012
2014; Bobb et al., 2020)., In this realm,
Bialystok et al. (2004) and*Krolband Bialystok
(2013) have emphasized that bilinguialsfoften
experience enhanced inhibitory ¢ontrol—their
ability to ignore ‘distractions @and regulate
responses—and metalinguistic” skills, which
involve consciousy, reflection on language
structures and functions (Tse & Kerner, 2022).
These skills ‘are typically assessed through
specific cognitive tasks that clarify the
mechanisms by which bilingual proficiency
influences broader cognitive abilities.

Exploring how different types of bilingual

language experiences influence cognitive
outcomes, such as inhibitory control and
metalinguistic awareness, provides a deeper
understanding of the complex ways in which
bilingualism shapes cognition, particularly

among Arabic-English speakers. However,

Saunders and Garcia (2020) asserted that the
correlation between bilingualism and cognitive
performance is multifaceted, as bilingual
individuals may also experience cognitive
overload—a mental state characterized by
fatigue or confusion resulting from managing
multiple languages (Swanstrom & Gazzaley,
2011)—and confusion, or deficits in analytical
reasoning.

Thus, the present study aims to,elucidate the
current literature tof examine the ecorrelation
between bilingualism and cognitive
development#To fulfill theyobjective of this
study, thefresearch hemploys: twos rigorously
established cognitive assessment tools: the
Streop. task and the grammatical judgment (GJ)
task. The Stroop taskydssesses participants’
inhibitory“control, requiring them to disregard
conflicting stimuliy such as when the ink color
contradicts a/ word's semantic meaning
(MacLeod, 1991). Bialystok et al. (2004) and
Costa ef al. (2008) found that participants'
Stroop task performance is a robust indicator of
gxecutive functioning, where swifter reaction
times and heightened accuracy denote enhanced
inhibitory and cognitive control processes. In
contrast, the GJ task assesses syntactic
awareness, requiring participants to discern
grammatical structures while momentarily
suppressing semantic understanding, thus
providing  critical insights into their
metalinguistic competencies (Bialystok, 2001;

Mackey et al., 2000).

Meanwhile, the current study conceptualizes
the Arabic-English bilinguals as a spectrum
encompassing balanced, dominant, and semi-
lingual profiles using two standardized tests: the
General Certificate of Secondary Education
(GCSE), which measures the participants’
Arabic proficiency, and the Test of English as a
Foreign Language (TOEFL), which measures
English skills. Thus, the participants are
linguistically categorized into three groups:

balanced bilinguals, who possess high
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proficiency in both Arabic and English;
dominant bilinguals, who have a higher level of
proficiency in one language; and semi-
bilinguals, who demonstrate limited proficiency
in both Arabic and English (Grosjean, 1998;
Paradis, 2004). To accomplish the objectives of
this study, it is worthwhile noting that the
relation between bilingualism and cognitive
performance will be examined within the
framework of Cummins' (1979) Threshold
Hypothesis, which posits that certain
proficiency thresholds must be reached before
cognitive benefits become evident. According
to this framework, the Arabic-English bilinguals
in the current study must be proficient in both
languages to master inhibitory control, as
measured by the Stroop task, and metalinguistic
awareness, as evaluated by the grammatical

judgment task.
Literature Review

Bilingualism, defined as the ability to
communicate fluently in two or morelanguages,
has significantly reshaped global linguistic
landscapes. Numerous studies in cognitive
psychology, linguistics, and education have
examined the correlation between bilingualism
and cognitive deyelopment (de Bruin, 2019;
Surrain & Luk, 2019). Cummins®(1979)
Threshold Hypothesis remains a| foundational
framework, proposinghthat individuals must
reach a specifie,proficiency in’both languages to
benefits.  This is
particularly televant to the current research,

experience ), cognitive
which exploresthow various bilingual profiles—
balanced, dominant, or semi-lingual—impact
cognitive abilities such as metalinguistic
awareness and inhibitory control (Antoniou,
2019; Gullifer & Titone, 2020). For instance,
balanced bilinguals with high proficiency in
both languages often demonstrate greater
metalinguistic awareness than semi-linguals,
whose proficiency may be uneven (Luk &
Bialystok, 2013).

Bialystok (2001) was among the first to
empirically explore the relationship between
bilingualism and cognitive control,
demonstrating that bilinguals outperform others
on tasks measuring inhibitory control, such as
the Stroop task. These findings suggest that
individuals with more balanced proficiency may
exhibit superior inhibitory control, a hypothesis
further Further

research has linked bilingualism to enhanced

warranting investigation.
cognitive flexibility &and task-switehing skills
(Bialystok et al., 2012; Paap et“al., 2015;
& Juky 2019), Methodological
advances, ficluding ‘the use ‘of\the Stroop test

Surrain

and gramhmaticahjudgment tasks, have increased
the #€liability of such researchy(de Bruin, 2019).
Kroll “etyal. (2018,72019) and Bice & Kroll
(2019) utilized these empirical assessments to
reveal how different proficiency levels affect
cognitive processes, which are also central to
the present study. Similarly, Wang and McBride
(2017) found that bilingual individuals exhibit
advanced syntactic and semantic awareness,
supporting the notion that bilingualism
enhances both language competence and
cognitive flexibility (Gullifer et al., 2021).

Extensive research also addresses the impact
of bilingualism on Stroop task performance, a
measure of cognitive control and inhibition.
Findings indicate that bilinguals have enhanced
executive functions, such as the ability to filter
distractions and inhibit interference—directly
relevant to understanding distinctions among
balanced, dominant, and semi-lingual profiles.
Rothman (2019) found that bilinguals focus
more on salient and less on irrelevant stimuli in
Stroop tasks, with proficiency profiles
influencing this effect. Mitchell and Potenza
(2017) examined how technological tools, like
augmented reality, affect Stroop performance,
aligning with inquiries into bilingual profiles in
digital learning environments. Classic studies
by Peal and Lambert (1962) established that
bilinguals excel in cognitive flexibility and
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processing efficiency, suggesting that balanced
bilinguals may outperform others on inhibitory
control tasks. Linck et al. (2015) corroborated
these findings, showing that bilinguals have
faster reaction times and greater accuracy under
conflict conditions (Gullifer & Titone, 2020).
Sanz et al. (2021) found that bilinguals
consistently outperform monolinguals on
Stroop tasks across cultures, emphasizing the
universality of cognitive advantages, even for
semi-linguals. Garcia & Abdullah (2024)
examined how cultural and technological
contexts uniquely shape cognitive function
among semi-linguals, addressing an important
(Gullifer et al., 2021).
Collectively, these works highlight the need to

research  gap

examine how language proficiency and profile
impact metalinguistic awareness and inhibitory
control (Antoniou, 2019; Gullifer & Titone;s
2020; Surrain & Luk, 2019), particularly among
Arabic-English speakers.

Gap in the Existing Studies

Recent research in Western, eontexts)has
focused on the impact of bilingualism “on
cognitive development (de Bruin, 2019; Surrain
& Luk, 2019; Bice & Kroll; 2019; Gullifer &
Titone, 2020), but 6ften employs alimited range
of cognitive assessments. For example, Lin
(2009) as well as Safiya and Al-Zghoul (2017)
investigated working'memory and grammatical
judgment; Reosselli, Ardila,"and Véliz (2019)
assessed verbal and menverbal skills, as well as
Pathak and "Rijal (2022) relied solely on the
Stroop task. This narrow methodological scope
can yield inconsistent findings, despite the
increasing recognition of the cognitive benefits
of bilingualism (Gullifer et al., 2021). Jarvis,
Kozaki, and Kroll (2008) found links between
intelligence and bilingualism, but they used
only two cognitive tasks. Hao (2021) employed
a broader battery, primarily comparing
bilinguals and monolinguals, making the
cognitive benefits of different bilingual profiles
less clear (de Bruin, 2019; Gullifer & Titone,

2020). This study aims to address this gap by
examining a broader range of cognitive skills,
including inhibition, attentional control, and
metalinguistic awareness, particularly in
Arabic-speaking regions.

In the Arab world, researchers such as
Alshahrani (2017), Elbedour et al. (2019),
Alhugbani (2016), Sharaan et al. (2021) , and
Elbedour, Sawan, and Bawalsah, (2019) have
compared bilinguals andsmonelinguals, as have
Al-Mansour (2009); . Hussien (2014), and
Landry (1974).,Hussien, (2014) found that
Arabic-English™ bilingual ™ grade 4/ students
outperformedytheir monolingualipeefs. Aldosari
& Alsultan (2017) examinedthe impact of early
bilingual educationen Saudi students’ reading
skills ‘but did not addseSs broader cognitive
abilities. Aljehani (2016) found no significant
difference in“academic achievement after one
year of bilingual education among Saudi
students. Al Saud (2016) reported that
Riyadh
qutperformed bilinguals on the Torrance Test of
Creative Thinking, whereas Alsulami (2017)
observed that English instruction did not

monelingual  kindergartners  in

significantly enhance the skills of already
bilingual students. Despite this regional
research, most studies remain comparative,
highlighting the need to explore the effects of
bilingualism on a broader cognitive spectrum—
an aim pursued in the present study.

METHODOLOGY
Research design

The study examines the impact of
proficiency in both Arabic and English on two
cognitive abilities: inhibitory control and
metalinguistic awareness. Thus, the first step is
to classify 212 participants according to their
linguistic skills into three bilingual groups:
balanced bilinguals (proficient in both Arabic
and English), dominant bilinguals (proficient in
one language at the expense of the other
language), and semi-bilinguals (weak in both
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Arabic and English). Therefore, participants
undertook the GCSE to measure their Arabic
proficiency and the TOEFL to evaluate their
English proficiency. Meanwhile, to evaluate the
inhibitory skill, the participants performed the
Stroop task. To measure the metalinguistic skill,
the participants performed a grammatical
judgment task. A pilot test was conducted with
25 students to ascertain the reliability of the
instruments utilized in this study. This study
implemented a modified version of the TOEFL
and GCSE assessments to reduce the potential
mental burden on participants caused by the
length of these exams. To ensure the validity
and reliability of the tests, the average
Cronbach's Alpha (a) reliability score for each
language assessment was found to be 0.8,
indicating a high level of reliability.

Instruments of the Study

A range of standardized instrumentsgwas
used in this study to assess parti€ipants’
language proficiency and cognitive abilities
comprehensively. The instruments  weére
selected based on their established reliability
and relevance to the research objectives. While
TOEFL is designed to assess academic English
proficiency, research shows thathits integrated
tasks (e.g., listening, reading, responding)
reflect authentic communicative démands inside
and outside the classroom (Enright ef al., 2008).
Similarly; GESE English-evaluates a broad
range of language abilities—including reading,
writing, andjyforal communication—in both
academic and‘real-world contexts. Academic
proficiency, as supported by Cummins (2000),
is a strong predictor of overall communicative
competence. Moreover, studies demonstrate
significant overlap between academic and
conversational skills, with high TOEFL
performers also excelling in functional
communication due to the test’s task-based
nature (Sawaki et al., 2009). Thus, categorizing
participants by TOEFL and GCSE English
scores is a valid and reliable research approach,

as these standardized measures correlate with
broader communicative competencies. It is
therefore valid to further classify bilinguals as
balanced, dominant, or  semi-bilingual
according to these results. The following
subsections detail the tools used for both

linguistic and cognitive assessments.

Linguistic = Assessment: To evaluate
proficiency in English and Arabic, two modified
assessments  were

standardized language

utilized:

Test of English as“a, Foreign Language
(TOEFL): The TOEFL was administered to
English
proficiéncy. The test was shortened to minimize

assess  /participants’ language

parficipant ~ fatigue, ~ while  maintaining
psychometric robustness:
General" ), Certificate of Secondary

Education (GCSE) Arabic Examination:
Arabic language proficiency was measured
using a modified version of the GCSE Arabic
examindtion.

Cognitive  Assessment: Two  well-
established cognitive tasks were employed to
measure the specific abilities targeted in this
study:

Stroop Task: The Stroop task was used to
assess inhibitory control. Participants were
required to respond to color-word stimuli,
providing a measure of their ability to manage

cognitive interference.

Grammatical Judgment Task:
Metalinguistic awareness was assessed through
a grammatical judgment task, in which
evaluated  the

participants grammatical

correctness of a series of sentences.
Participants

The present study comprises a selective
sample of 212 male students drawn from a
single international school, based on specific
criteria. All participants have been immersed in
a consistent international curriculum from the

early stages of their development. Furthermore,
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they possess Arabic as their first language and
English as their second language. These criteria
facilitate an examination of the effects of
bilingual education on cognitive development
within a defined context. The research primarily
targets male students, mainly due to cultural and
legal constraints, including gender segregation
within educational contexts, which limits access
to female students and poses challenges in
obtaining data that accurately reflects their
educational experiences. This limitation is
significant as it restricts the study's ability to
consider the experiences and cognitive
development of female bilingual students, who
may have different linguistic and cognitive
outcomes. Such gender-based restrictions
resonate with observations made by Alhazmi
(2022) and Merry (2009), who highlight the
difficulties

examining gender dynamics in culturally

researchers  encounter when
restrictive environments. Therefore, theffocus
on male students may not pfovide ‘a
comprehensive understanding of bilingualism's
effects across genders, thergby néeessitating
caution in generalizing the findings to the entire
bilingual student population! This aspect of ithe
research underscopés an “impottant limitation
that must be acknowledged when interpreting
the results.

Analysis

The quantitative analysis™ of the data
collected from _respondents examines the
connections bétween bilingual proficiency in
Arabic and English and performance on two
distinct cognitive tasks. The first task is the
task, which
participants with color words (e.g., "red,"

Stroop involves  presenting
"blue") displayed in either matching or
incongruent ink colors, requiring participants to
name the ink color as quickly and accurately as
possible. Response time was calculated as the
difference between the timestamp of the
and the

presentation (RT = Response - T {stimulus}),

participant’s  response stimulus

where (T {response}) is the time when the
participant responded, and (T {stimulus} ) is
the time when the stimulus was presented.
Response time and accuracy (whether the
correct color was named) served as key
measures to evaluate participants’ inhibitory
control and processing speed in situations
involving conflicting information (Stroop,
1935). The second task is a grammatical
judgment  task  desighed W,to  measure
metalinguistic awarefiess (See Appendix A);
quantitative methods “served as the\ primary
approach for data analysis. After data ¢ollection,
studies wer€ conducted using'SPSS Version 26,

a reputable statistical ‘softwar¢ program for

edueational and », psychological research
(Bryman, 2016).
RESULTS

Table (1): The ‘correlation between the type of
bilingualism and a)grammatical judgment task.

Type of Low | Med high Total
bilingualism
Balanced 22 45 63 130
Dominant 20 27 15 62
semi-lingual 17 3 0 20

The data presented in Table 1 underscore an
interesting relationship between the type of
bilingualism and performance on the
grammaticality judgment (GJ) task, which asks
participants to evaluate sentences based on their
syntactic well-formedness. Among the 130
balanced bilinguals, the most significant
percentage performed at this high level: 48.5%
(63) accurately
sentences. In addition, more than half (48.6%)
(62 individuals) exhibited high performance
after intervention, 34.6% (45 individuals)
showed medium, and 16.9% (22 individuals)

exhibited low performance. The results indicate

recognized grammatical

that balanced bilinguals strongly conceptualize
syntactic structures due to their equal exposure
to two languages at similar proficiency levels.
Therefore, this result suggests that balanced
bilingualism has positive implications for
enables

metalinguistic ~awareness, as it
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individuals to distinguish between grammatical
structures and their everyday language
experience (Bialystok, 2001). In the dominant
bilingual group (N = 62), high performance was
observed in 15 individuals (24.2%), medium
performance in 27 individuals (43.5%), and low
performance in 20 individuals (32.3%). The
lower proportion of high performers among this
group compared to balanced bilinguals suggests
that language dominance has a significant
impact on syntactic processing and judgment. In
response to whether dominant bilinguals
possess syntactic awareness, they demonstrate
this through their effectiveness as bilinguals.
However, the lower performance of bilinguals
could result from the cognitive effort required to
balance language dominance at any given time,
with  potential trade-offs in accessing
grammatical rules in both languages (Kroll &
Stewart, 1994). In addition, using a dominant
language may lead to insufficient exploration
and practice with the subordinate ofie, which
can compromise grammatical sensitivity (Kroll
& Bialystok, 2013). Of the semi-lingual group,
85.0% (17) received a low-performance grade,
15.0% (3) received @ medium-performance
grade, and none reaChed the high-performance
threshold. This [ extreme underperformance
underscores the significant language deficits
associated with semi-bilingualism, resulting in
varying ‘degrees of “inSufficiéncy in both
languages.\\ Thesepindividuals may struggle
significantly\with syntactic processing as they
lack exposuretand practice in both languages,
which  defeatsytheir
grammaticality (Grosjean, 1989). According to

ability to assess

the findings, both groups lacked meta-discourse
abilities because their deficient skills in both
languages prevented them from evaluating
language properly.

Table (2): The correlation between the type of
bilingualism and Stroop level.

Typeof 1y | Med | high Total
bilingualism

Balanced 46 74 10 130

Dominant 28 31 3 62
semi-lingual 16 4 0 20

The present study revealed that 51.4% of the
individuals exhibited a medium level of
performance on the Stroop test, 42.5%
presented a low level of pesfermance, and only
6.1% of the subjects pérformed-ata high level.
These findings call“for reevaluation of the
Threshold Hypoéthesis, which posits that the
greater the bilinguaklproficieney, the better the
score intasks(e.g., the Strogp task) that demand
execufive ‘functions such @as ‘inhibition and
cognitive flexibility W(Cummins, 1979). The
level of yperformance observed in many
balanced bilinguals who were proficient in both
English and Arabic suggested that they were not
as’ capable of cognitive control as such
proficiency would suggest. In particular, the
Threshold Hypothesis (2001) model assumes
thatin a balanced bilingual position (those who
speak or use different languages), 93.5% of
medium and low performers among all balanced
bilinguals also conflict with the model's
assumptions. This finding suggests that
bilingualism does not inherently confer a
cognitive

advantage in tasks requiring

inhibitory control.

Discussion: The correlation between the
type of bilingualism and Metalinguistic
Awareness

One of the skills assessed in this study is
syntactic awareness, which is evaluated via the
grammaticality judgment (GJ) task. This task
requires participants to determine whether the
linguistic form of a sentence is grammatically
correct. Focusing primarily on syntax rather
than meaning, the GJ task measures
participants’ analytical abilities and control in
identifying the proper structure of sentences
commonly used in everyday language (Mackey
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et al., 2000). Participants must have a high
degree of cognitive control to ignore any
semantic errors present in the sentences,
allowing for an assessment of their syntactic
processing abilities independent of language
meaning.

The analysis of the GJ task involves
participants identifying mistakes and correcting
syntactic and semantic errors. The experimental
sentences were anomalous, which is the
condition that this task purposely induced to
lead participants to rely on grammatical
judgments while suppressing the sentences’
semantics, in a way that only the structural
aspects of the sentences were processed (see
Appendix A). The clear separation illustrates
metalinguistic awareness, as it challenges
participants' ability to distinguish the structure
of language from its use in the world, ideally
speaking, to their ability to perceive, the
arbitrary nature of word content (Bialystok,
2001; Thomas & Johnston, 2010). (Bialystok}
2001; Thomas & Johnston, 2010)}

The results in Table £1 highlight “the
correlation between the type of bilingualism and
performance on the grammaticality judgment
(GJ) task. The data presentedyin Table 1
demonstrate that the grammatical judgment task
provides significantyinsights intojhow various
types wof bilingualism correlate  with
performance moutcomes.““Among the 212
participants,, ~ balaneed . bilinguals  who
consistently emgaged with Arabic and English
from a young ‘age achieved notable results: 22
participants scoted low, 45 scored medium, and
63 scored high, totaling 130. In contrast,
dominant bilinguals—those whose proficiency
leans more toward Arabic—exhibited lower
overall performance, with 20 scoring low, 27
scoring medium, and only 15 attaining a high
score (totaling 62). Semi-lingual participants,
characterized by less consistent exposure to
both languages, displayed the least proficiency,

as reflected in their scores: 17 low, three

medium, and zero high (totaling 20).

The findings underscore the superior
cognitive capabilities of balanced bilinguals,
which are likely cultivated through sustained
exposure to both languages during their
formative years. This observation aligns with
existing research that emphasizes the critical
role of early bilingual exposure in fostering
enhanced metalinguistic awareness and
cognitive flexibility (Garcia. &, Wei, 2014;
Thomas, 2018; Kroll' & Bialystok, 2013). The
elevated performance demonstrated by balanced
bilinguals, asfindicated by itheir high scores,
reflects _their

augmented"  capacity  to

comprehend “ands effectively’ utilize the
grafimatical conventions /Jimherent in both
languages. The findingsief'the current study also
align with these of Unal et al. (2020) and Byers-
Heinlein and y,Lew-Williams (2013), who
concluded that/robust evidence indicates that
strong metalinguistic awareness is associated
withyimproved performance on linguistic tasks,
particularly among individuals who have
benefited from early and repeated language
exposure. These compelling findings reaffirm
the advantages conferred by consistent, high-
quality exposure to two languages from a young
age, such as Arabic and English, and reinforce
theoretical frameworks that articulate the
impact of bilingualism on cognitive
development. In the same vein, Antén and Soler
(2020) and Garcia and Wei (2014) as well as Al-
Khresheh and Karmi (2024) state that balanced
bilinguals exhibit a heightened ability to relate
grammatical norms  across  languages,
suggesting that early exposure to multiple
languages facilitates the development of
advanced metalinguistic skills, positing that
bilingual individuals proficient in both
languages are better equipped to identify and

rectify grammatical errors.

In contrast, the dominant bilinguals,
representing  29.2% of the participants,

displayed lower overall performance on the
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grammatical judgment task, with 20 scoring
low, 27 scoring medium, and only 15 scoring
high (totaling 62). This scoring pattern indicates
that while these individuals possess some
proficiency in both languages, their relative
strengths in one language often limit their
abilities in the other. This aligns with findings
suggesting that the extent of exposure and
practice in both languages significantly impacts
metalinguistic awareness and grammatical
proficiency (Byers-Heinlein & Lew-Williams,
2013; Anton & Soler, 2020). Furthermore,
Kecskes and Papp (2000) suggest that dominant
bilinguals, who may have experienced less
balanced exposure to their secondary language,
are likely to encounter challenges with tasks that
require comprehensive knowledge of both
linguistic systems.

Meanwhile Wang and McBride (2017) as
well as Kroll and Bialystok (2013) suggest that
managing two languages with _ineven
proficiency can have a disproportionate effect}
resulting in underdeveloped metalinguistic
skills compared to balanced #bilinguals. Recent
studies by Verissimo (2022) reinforce this
perspective, revealing that dominant bilinguals
struggle with complex linguisti¢, tasks due to
their limited engagement with the less’proficient
high-stakes

Additionally, the distinct scoring—where 20

language in environments.
participants scored low——"suggests that these
individualsiymay eneounter substantial barriers
in  recognizing and  utilizing complex
grammatical structures. This observation aligns
with findings ftom Cummins (2000), which
indicate that for dominant bilinguals, limited
interaction and practice in their less proficient
language can hinder their ability to effectively
engage in high-level linguistic tasks that require
flexibility and adaptability across languages.
Moreover, as noted in a study by Gathercole and
Thomas (2009), the phenomenon of language
attrition indicates a decline in proficiency of the

less-used language over time, further narrowing

their linguistic repertoire. This decreased
interaction with the secondary language can
exacerbate existing cognitive challenges,
particularly in tasks like the grammatical
which

understanding of both languages.

judgment task, require a solid

In the case of the semi-lingual participants,
the results highlight significant limitations.
With zero high scores, this group's performance
underscores the adverseseffeets ‘of inconsistent
language exposure. This finding ‘supports the
notion that leagners fully benefit| from the
cognitive advantages of bilingualism pnly when
they engage substantially with both languages
(Garcia®& We1,2014). In this ¢ontext, mental
flexibility—a crucial,component for navigating
between different linguistic systems— becomes
increasinglywital. Bialystok (2001) emphasizes
that multilingual, individuals who switch
between languages tend to develop enhanced
problem-solving capacities, a trait evidenced by
the superior performance of balanced bilinguals.

The semi-lingual participants, who typically
gxperience less consistent language exposure,
demonstrated the least proficiency, as reflected
in their scores: 17 low, three medium, and zero
high (totaling 20). This scoring pattern reveals
that semi-lingual individuals face significant
challenges in grasping the grammatical norms
and structures necessary for effective language
use. The data indicate that the overwhelming
majority of these participants struggled to meet
even the basic requirements of the grammatical
judgment task, revealing a clear gap in their
linguistic skills compared to their bilingual
peers.

The current research reinforces that semi-
bilingualism can arise from inconsistent
exposure and practice in both languages, often
hindering their performance on tasks that
require an understanding of advanced
grammatical structures (Byers-Heinlein & Lew-

Williams, 2013). Cummins (2000) also states
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that this lack of balanced engagement can leave
semi-lingual individuals ill-equipped to handle
complex linguistic tasks, as they may not
develop adequate metalinguistic awareness in
either language. Recent studies have
substantiated this notion, demonstrating that
semi-lingual individuals frequently possess
fragmented or incomplete grammar in both
significantly  impairing their
communicative  effectiveness  (Kroll &
Bialystok, 2013; Gathercole & Thomas, 2009).

The data reflecting no high scores among semi-

languages,

lingual participants supports the assertion that
without immersive and enriching language
individuals  find it
particularly challenging to identify and correct

experiences, these

grammatical errors or engage in higher-order
linguistic tasks.

The Correlation between Type of

Bilingualism and Inhibitory Control Skill

Due to the rapid and frequent code-switching
that characterizes bilingual speakers“daily lives,
many scholars posit a stronghrelationship
between inhibitory control’ and executive
control, as measured by| the Stroop task
(Bialystok et al., 2004, 2008; Costa et al., 2008).
In the Stroop task; faster respomnse times and
greater accuracy reflect enhanced inhibitory and
executive  control \ capacities. | Participants
performed this task under two conditions: one
with incongtuent distractor words (e.g., the
word "red"\printed in, blue ink) and the other
with congruemt words (e.g., the word "red"
printed in rediink). Reaction time (RT) is a
crucial metric) for evaluating participant
performance, as it accurately measures
inhibitory and executive control (MacLeod,
1991). Data is assessed by calculating both
reaction time and the number of correct
responses. Thus, the quicker and more
accurately students respond, the better their
inhibitory and executive control capacities.
Conversely, students with lower scores tend to

react more slowly and make more mistakes

when naming the ink color of printed words.
This task primarily assesses cognitive control
and inhibitory processes, requiring participants
to suppress their automatic reading response in
order to accurately identify the ink color.

Balanced bilinguals are often expected to
have enhanced executive functioning due to
their regular use of two languages, which
typically fosters improved attentional control
and cognitive flexibilitygBialystok et al., 2004;
Carlson & Meltzoffy#2008). However, the data
in Table 2 show thatythe performance of
balanced bilifiguals on the, Stroop task, as
reflected in'the resultsy(46 low, 74 medium, and
10 high“scores out of 130\total participants),
suggests that being balanced/in both Arabic and
English :imay not enhance inhibitory skills.
Bialystok “et, al. (2004) suggest that while
bilinguals can‘experience cognitive advantages,
the demand for anhibition in the Stroop task may
overwhelm these benefits, particularly under
timepressure. When balanced bilinguals switch
between languages during a task, they may
inadvertently activate competing lexical
representations, leading to increased errors and
slower processing times —a phenomenon
supported by the Inhibitory Control Model,
which posits that bilinguals must constantly
manage interference from their languages
(Green, 1998). In this respect, Soveri et al.
(2017) state that the Stroop task presents a
significant cognitive load as it demands
selective attention and quick processing to
navigate conflicting information. Balanced
bilinguals may experience an increased
cognitive load due to the dual language
activation required during the task. This load
can become particularly taxing when the
cognitive resources available are stretched thin
due to the competing processes engaged in
simultaneous language systems. As a result, the
likelihood of errors increases, contributing to
the observed low scores among 46 participants.
Moreover, the performance in cognitive tasks
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such as the Stroop is not solely a reflection of
bilingual advantages; it also inherently involves
the complexities of managing multiple
languages and the cognitive demands associated
with inhibition and attention regulation

(Gathercole & Thomas, 2009).

Despite being classified as balanced
bilinguals, individuals within this group may
exhibit variability in proficiency levels across
languages. The concept of balanced
bilingualism does not guarantee equal fluency;
some bilinguals may be more proficient in one
language than the other, depending on their
linguistic environment, exposure, and usage
contexts (Grosjean, 1998; Paradis, 2004). For
instance, if a balanced bilingual has stronger
proficiency in their non-dominant language,
they may struggle with tasks requiring rapid
processing in that language, thereby impacting
their Stroop task performance. This variability
can be further exacerbated in cognitive tasks
that do not align seamlessly with theif language
experiences, leading to Wperformance
discrepancies. For instance, 4f the Stroop task
were conducted in a language less frequently:
used in daily life, their)performance may suffer
due to a lack of adtomaticity ‘injthat language

(Kroll & Tokowicz, 2001).

The mixed performance of balanced
bilinguals on the “Stroop tasks reveals the
multifaceted 'mature of “cognitive processing
within bilingual “Contexts. While balanced
bilinguals ate" often | theorized to possess
enhanced cognitive advantages, the results
highlight that factors such as cognitive control
requirements, language proficiency variability,
and cognitive load must be carefully considered.

The Stroop task analysis results indicate that
28 out of 62 dominant bilinguals scored low,
challenging the expected cognitive advantages
associated with bilingualism, particularly in
executive control. A significant factor in these
lower scores may be language interference, as

the Stroop task requires inhibiting automatic
reading responses to identify ink colors. This
can lead to cognitive interference when both
dominant and non-dominant languages are
activated, resulting in increased errors and
slower response times (Kroll & Bialystok,
2013). Additionally, proficiency levels among
dominant bilinguals can vary widely. At the
same time, they are classified as dominant.
However, this classification does, not guarantee
equal proficiency in both languages, particularly
in less frequently used contexts, \such as
academics (Grosjean, 1998). This disparity in
language ptoficiency, where individuals may
demonstrate stronger skills\in one language—
suchf as Arabic—while being weaker in
another=like English=-can further hinder their
performance,on tasks requiring a less dominant
language, contributing to the observed lower
scores.

Sociolinguistic factors related to language
identity and perceived language status also lead
to dominant bilingualism. In many Arabic-
speaking contexts, English may be viewed as a
foreign language, leading to anxiety or
hesitation when students are prompted to use it
in high-pressure situations. Previous research
suggests that language anxiety can negatively
impact cognitive processing abilities; bilinguals
who feel less confident in their less dominant
language may struggle with executive function
tasks that require quick and accurate responses
(Maclntyre, 2007). The emotional resonance
associated with greater proficiency in Arabic
may inadvertently confer a sense of comfort that
undermines performance in English.

Moreover, the context of language use
significantly shapes cognitive processing.
Although many subjects in this study learned
both Arabic and English from an early age, the
degree of proficiency in each language can vary
greatly, influenced by daily usage and the
sociolinguistic environment. If participants
Arabic

during everyday
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interactions while relying on English only in
specific contexts—such as academic settings—
they may experience diminished proficiency in
English, which could hinder their performance
on tasks requiring immediate and accurate
responses. This aligns with concerns raised by
Paap et al. (2015), who assert that the bilingual
advantage diminishes significantly when groups
are not appropriately matched for age of
acquisition. The cognitive load associated with
switching between these two distinct languages
may lead to increased interference, thereby
affecting task performance. As bilingual
individuals manage the activation and
suppression of different linguistic systems, the
inherent complexities can overwhelm cognitive
resources, particularly during high-stakes tasks
like the Stroop task (Grosjean, 1998). This
observation is consistent with Bialystok and
colleagues (2010), who note that simultanedus
engagement of both languages may not yield the
anticipated cognitive advantages wwhen one
language is favored in practice, eyen forithose

who acquire both languages early inlife.

Therefore, the low scores of 28 out of 62
dominant bilinguals orythe Stroop task can)be
attributed to cognitive interference, variations in
language proficiency, sociolinguisticgsfactors
like confidence and anxiety, and contextual
language usage. These elements reveal the
complexity of, bilingual“cognifive processing.
However, the expeeted result of half of the
dominant parti¢ipants performing at a medium
score aligns with the Threshold Hypothesis,
which posits that/dominant bilinguals typically
exhibit neither strong nor weak cognitive
outcomes.

The performance of semi-lingual participants
in the context of the Stroop task presents
additional insights into the relationship between
language proficiency and cognitive control. In
this study, 16 out of 20 semi-lingual bilinguals
scored low on the Stroop task, which aligns with
expectations regarding the characteristics of

semi bilingualism and its implications for
language development and executive function.
typically
characterized by incomplete proficiency in

Semi-lingual  individuals  are
either language, a phenomenon often resulting
from inconsistent exposure to both languages.
This lack of full proficiency can hinder their
ability to perform complex cognitive tasks,
particularly those requiring robust executive
control.

The findings
performance of semi-lingual participants is due

indicate that \the low

to several interrelated factors. Their limited
proficiency’ in bothj languages, can lead to
confusion, during, high-pressure/tasks, such as
thed Stroop task, where automatic reading
responses hinder inhibitery control (Bialystok et
al., 2004).“This reflects the difficulties faced by
semi-lingual ‘students as they switch between
languages with  diminished proficiency,
resulting in lower performance compared to
balanced bilinguals. Additionally, sociocultural
dynamics play a role, as those primarily exposed
to’ one language in informal settings may
struggle with cognitive tasks that require quick
language switching, leading to a lack of fluency
and diminished cognitive performance (Garcia
& Wei, 2014). Consequently, Paap et al. (2015)
and Kroll and Bialystok (2013) found that the
low scores among semi-lingual participants may
signify their insufficient development of
cognitive resources needed for effective
language processing, particularly in verbal-
linguistic areas. The results of this study align
with theoretical frameworks and empirical
evidence indicating that inconsistent language
exposure can yield cognitive disadvantages in
bilingual populations. While bilingualism is
generally associated with cognitive advantages,
the unique conditions surrounding semi-lingual
individuals complicate this narrative. The low
performance observed in the Stroop task
underscores the assertion that practical
bilingualism requires a balance of proficiency
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and consistent exposure to both languages,
essential for developing robust cognitive control
mechanisms.

In summary, the finding that 16 semi-lingual
participants scored low on the Stroop task is
consistent with expectations based on the
characteristics of semi bilingualism. Their
performance deficiencies can be attributed to
limited language proficiency, the cognitive load
of switching between languages, and socio-
cultural factors impacting their linguistic
development.

CONCLUSION

Recent research has elucidated the intricate
correlation between bilingualism and cognitive
skills, revealing considerable advantages and
significant challenges. Bilingual individuals
frequently employ code-switching, which has
prompted hypotheses suggesting enhancements
in cognitive control, particularly in inhibitory
and executive functions (Bialystok et al., 2004;
Costa et al., 2008). However,” bilinguals'
performance on the Stroop taskscomtradictsythe
prevailing assumptions of coggnitive superiority
typically associated with |bilingualism. The
struggle is caused by, conflicting stimuli,
exemplified by the requirement te name/the
color of the ink rather than read the word itself.
Opposing the Threshold Hypothesis, recent
researchindicates thatmany balanced bilinguals
encounter, “challenges ~when performing
cognitive controltaskssFor instance, the current
study revealed that /35.38% of balanced
individuals  exhibited low  performance
(Cummins, 2000). Instead, the results suggest
that the cognitive advantages of bilingualism are
context-dependent, varying with the complexity
of tasks and the specific cognitive demands
presented (Abutalebi & Green, 2016; Kroll &
Bialystok, 2013). Further emphasizing this
perspective, researchers such as MelbyLervag
and Lervdg (2012) argue that the cognitive

advantages of semi-lingual individuals offer

significant insights into the complexities of
bilingualism. The pronounced
underperformance exhibited by this group,
wherein 80% were identified as low performers
on the Stroop task, underscores the adverse
effects of insufficient exposure to and
proficiency in both languages (Author, Year).
As suggested by Grosjean (1998) and
corroborated by Bialystok (2013), these
individuals often exhibitdimitéd,metalinguistic
awareness and encouniter difficulties, with tasks
that require high levelshyof inhibitory, control.
without

These result§ emphasize that

comprehensive and  enriching 4 language
experiedees, semi-lingual individuals will likely
faced challenges ‘i, cognitive tasks requiring
rapid “language switehing, thereby further
distancing hthemselves from the cognitive

typically  associated  with

advantages
bilingualism.
Scholars assert that the success of bilingual
individuals is contingent upon their level of
language exposure and the frequency of use in
relevant situations. For instance, Bialystok et al.
(2004) suggest that the cognitive demands
encountered during high-pressure tasks may
overshadow the anticipated benefits of
bilingualism, particularly when individuals
must rapidly switch between languages. This
observation is consistent with the Inhibitory
Control Model, which posits that bilinguals
must continually manage interference from both
languages, thus resulting in heightened
cognitive load and performance challenges

(Green, 1998; Soveri et al., 2017).
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