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ABSTRACT

Bilingualism is increasingly recognized as a dynamic cognitive experience shaped
by continuous interaction with two language systems. While several studies have explored the effects
of bilingualism on cognitive abilities, such as working memory and cognitive flexibility, findings have
been inconsistent. Factors, such as age of second language acquisition, cultural background, language
proficiency, and demographic characteristics, are believed to influence these cognitive outcomes.
This study aimed to investigate whether Persian-Turkish bilingualism results in differences in working
memory capacity and cognitive flexibility among university students in Tehran.

[VIETELE This study employed a descriptive-analytical design with a causal-comparative approach, due to the
non-manipulable nature of bilingualism as a naturally occurring variable. The research sample consisted of
120 university students (60 Persian-Turkish bilinguals and 60 Persian monolinguals), aged between 18 and 32
years, selected via convenience sampling from universities in Tehran during the 2022—2023 academic year.
Working memory was assessed using the auditory version of the n-back task (1-back and 2-back conditions),
and cognitive flexibility was evaluated using the wisconsin card sorting test (WCST). Data were analyzed using
SPSS software, version 27, including Levene’s test for homogeneity of variances and independent samples
t-tests.

[TE® Statistical analysis revealed no significant differences in working memory performance between
bilingual and monolingual groups. In the one-back task, the MeanSD accuracy for monolinguals was
106.23+12.92, while for bilinguals it was 106.20+13.99, b =0.014, P=0.98. Similarly, in the two-back task,
monolinguals scored a MeanSD of 89.77+17.54, and bilinguals scored 84.55+21.11, t(118]=1.472, P=0.14.
Regarding cognitive flexibility, most WCST indicators showed no significant differences between the
groups. For example, in the number of completed categories, monolinguals Mean+SD 5.97+0.18
compared to bilinguals with 5.92+0.42, t(118 =-0.841, P=0.40. However, a significant difference was
observed in task completion time, where bilinguals took longer 153.55+32.68 than monolinguals
132.45¢37.31, t,,, =3.295, P=0.001.

The findings of this study indicated that bilingualism in adults (Persian—Turkish bilinguals) does
not necessarily lead to significant differences in working memory (as measured by the visual version of
the n-back task) or cognitive flexibility. It should be noted that working memory in this research was
assessed exclusively using visual stimuli, and no auditory version was administered; thus, results might
differ in auditory or combined modalities. Furthermore, given the participants’ educational background,
limited familiarity with other languages, such as English or Arabic, is possible, which could influence their
cognitive performance. These factors should be considered when interpreting the results, and future
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Introduction

n today’s globalized world, bilingualism has

emerged as a widespread phenomenon, not

only as a linguistic skill but also as a significant

factor influencing cognitive processes. Bilin-

gual individuals are often believed to exhibit
enhanced executive functions, particularly in areas such
as attention control, conflict resolution, task switching,
and cognitive flexibility. These cognitive advantages are
thought to stem from the continuous need to manage two
linguistic systems and inhibit interference from non-target
languages. However, empirical evidence regarding bilin-
gual cognitive advantages remains inconclusive. While
some studies have reported superior executive function
performance among bilinguals, others have failed to find
significant differences or have even reported disadvan-
tages in specific tasks. Several factors have been identi-
fied that may account for these discrepancies, including
the age of second-language acquisition, frequency of
language use, socio-cultural context, and specific cog-
nitive tasks employed in each study. Furthermore, the
diversity of bilingual populations in terms of language
pairs, proficiency levels, and educational backgrounds
adds additional layers of complexity to this field of re-
search. In Iran, bilingualism is a prevalent phenomenon
due to its rich linguistic and ethnic diversity, especially in
urban areas such as Tehran. Among the bilingual popu-
lations, Persian-Turkish bilinguals (Azeri speakers) rep-
resent a significant group whose cognitive profiles have
not been extensively studied. This study aimed to inves-
tigate whether Persian-Turkish bilingualism contributes
to differences in two core components of executive func-
tion: working memory capacity and cognitive flexibility.
By focusing on university students in Tehran, this study
sought to examine these cognitive domains within a cul-
turally diverse and ecologically valid context.

Methods

This research employed a descriptive-analytical, caus-
al-comparative design to investigate the potential differ-
ences in executive cognitive functions between bilingual
and monolingual participants. The study sample consist-
ed of 120 university students aged 18-32 years, selected
through convenience sampling from various universities
in Tehran during the 2022-2023 academic year. The bi-
lingual group included 60 Persian-Turkish (Azeri) speak-
ers who had acquired both languages before the age of
six and actively used them in daily communication. The
monolingual group consisted of 60 Persian-speaking stu-
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dents with no significant exposure to or proficiency in any
other language. To assess working memory, the auditory
version of the n-back task was administered in both one-
back and two-back conditions, requiring participants to
monitor sequences of visual stimuli and indicate whether
the current stimulus matched the one presented n steps
before. The wisconsin card sorting test (WCST) was em-
ployed to evaluate cognitive flexibility, measuring par-
ticipants’ ability to shift strategies in response to changing
rules and feedback. All tasks were computerized to ensure
consistency and accuracy in data collection. Data were
analyzed using SPSS software, version 26. Levene’s test
was conducted to examine the homogeneity of variances,
ensuring the validity of subsequent t-tests. Independent
samples t-tests were utilized to compare the performance
of bilingual and monolingual groups across various cog-
nitive measures.

Results

The results revealed no statistically significant differ-
ences in working memory performance between Persian-
Turkish bilinguals and Persian monolinguals in both the
one-back and two-back conditions of the n-back task. The
mean accuracy rates and reaction times were comparable
across groups, suggesting that bilingualism did not confer
an advantage in working memory capacity in this con-
text. Similarly, the analysis of cognitive flexibility mea-
sures obtained from the WCST indicated no significant
differences between groups in terms of the number of
completed categories, perseverative errors, total correct
responses, or overall errors. However, a significant differ-
ence was observed in the task completion time, with bi-
lingual participants taking longer to complete the WCST
compared to their monolingual counterparts. This find-
ing suggests a potential processing cost associated with
managing dual language systems, which may manifest as
slower overall task execution.

Conclusion

The findings of this study indicate that Persian—Turk-
ish bilingualism does not necessarily enhance working
memory or cognitive flexibility among university stu-
dents. In this study, working memory was assessed exclu-
sively through the visual version of the n-back task, and
no auditory version was administered, which may have
influenced the outcomes, as auditory working memory
can be more sensitive to language-related effects. Ad-
ditionally, while participants were proficient in their
primary language(s), some degree of exposure to other
languages, such as English or Arabic, due to their edu-
cational background, cannot be ruled out and may have
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4. Independent-Samples T Test
5. Levene's test
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6. Multivariate Analysis of Variance (MANOVA)
7. Multivariate Analysis of Covariance (MANCOVA)
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