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Abstract

This research examines how bilingnal education affects the cognitive executive skills of kids in special education. The research investigates the
correlation between bilingnal proficiency and EFs, taking into account the moderating influence of demograpbic factors such as age, gender, and
socioeconomic position (SES). The sample consisted of 120 kids who were part of special education programs. The study included evaluations of
their multilingual competence and executive functions. Statistical methods such as t-tests, ANOV'A, regression, correlation, and ANCOV A
were used to investigate the relationships between bilingualism, executive functions (EFs), and demographic variables. The results show a strong
positive correlation between bilingual proficiency and executive functions (EFs), indicating that increased proficiency is linked to improved EF
performance. Moreover, socioeconomic status (SES) was shown fo be a major predictor of executive functions (EFs), underscoring the relevance
of including socioeconomic considerations when evaluating cognitive results. The findings highlight the cognitive benefits of bilingnal edncation for
kids in special education and provide valuable information for educational practice, policy, and future study.
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INTRODUCTION

Bilingualism, the skill of speaking and understanding two languages fluently, is widespread globally, with more
than half of the world's population being bilingual or multilingual (ROEPER, 2011). Bilingualism's cognitive
benefits have received much focus lately, especially regarding executive functions, which are advanced cognitive
processes that manage goal-oriented behavior, cognitive control, and decision-making (Xia et al., 2022). This
research seeks to investigate the measurable influence of bilingual education on executive functions in kids
within special education environments.

Executive functions include many cognitive processes such as inhibition, working memory, cognitive flexibility,
and attentional control (Stein et al., 2017). These functions are essential for academic success, social integration,
and general welfare (Frischen et al., 2022). People who have weaknesses in executive functions may have
difficulty with task organization, time management, and sustaining attention, which may greatly hinder their
academic and social development (Bedaiwy & Al-Anzi, 2022).

A recent study has shown a favorable correlation between bilingualism and executive functioning. Bilingual
persons often demonstrate better performance in activities involving cognitive control and attentional processes
as compared to monolinguals (S6érman et al., 2019). The multilingual advantage is thought to result from the
continuous need to regulate and oversee two language systems, which enhances and fortifies executive function
networks in the brain (Langeloo et al., 2019).

Bilingualism offers cognitive advantages that go beyond language skills and may impact academic achievement
and cognitive growth, especially in persons with exceptional educational requirements. Children in special
education programs often show shortcomings in executive processes, which may worsen learning challenges
and impede academic advancement (McClain et al., 2022). Thus, it is crucial to examine the possible cognitive
effects of bilingual schooling in this group.

The cognitive advantages of being bilingual are well-documented in research. However, the impact of bilingual
education on executive functions in special education has not been well investigated, especially in terms of

! Department of Special Education and Counselling at The Education University of Hong Kong, Hong Kong. E-mail: seecenq@eduhk.hk

2 School of Accountancy, Economic and Management Sciences Faculty, Stellenbosch University, Stellenbosch, South Aftica. E-mail:

kidgordon@sun.ac.za


file:///C:/Users/Mano/AppData/Local/Temp/Temp1_paperswithpagenumbers.zip/ijor.co.uk
https://doi.org/10.61707/tmj85448
mailto:seecenq@eduhk.hk
mailto:kidgordon@sun.ac.za

Chiedu and Smith

quantitative analysis. Previous research has mostly focused on generally developing children or adults, with less
consideration for those with exceptional educational challenges (Costescu et al., 2023). This study aims to
objectively investigate the cognitive impacts of bilingual education on kids who are receiving special education
services, addressing a current research need.

Comprehending the cognitive effects of bilingual education in special education environments is important for
educators, legislators, and clinicians dealing with varied student groups. Discovering that bilingual education
improves executive functions in persons with exceptional educational difficulties might lead to the creation of
better educational interventions and support systems specifically designed for bilingual learners (Di Lieto et al.,
2020).

This research not only has practical ramifications but also adds to theoretical arguments about the connection
between bilingualism and cognitive development. We want to provide empirical data to enhance current
qualitative and neuroscientific studies on the issue using a quantitative method. Studying the cognitive processes
that contribute to the bilingual advantage in executive functions might provide insights into the flexibility of
the human brain and its ability to adjust cognitively to environmental challenges.

Problem of Study

Although the cognitive advantages of being bilingual and the significance of executive functions for academic
and social achievements are increasingly acknowledged, there is still a significant lack of research on the
measurable effects of bilingual education on executive functions in students in special education environments.
Current studies indicate that being bilingual may provide cognitive benefits, especially in activities that involve
cognitive control and attention. However, the impact of bilingual education on executive functions in people
with special educational needs has not been extensively studied. This lack of information impedes our capacity
to provide customized interventions and support methods for bilingual learners in special education programs,
which might restrict their academic and social achievements.

Research Questions

What is the quantitative impact of bilingual education on the executive functions of students in special
education settings?

How do individual differences in language proficiency, language exposure, and language use influence the
relationship between bilingualism and executive functions in special education?

To what extent do demographic factors, such as age, gender, socioeconomic status, and cultural background,
moderate the effects of bilingual education on executive functions among students receiving special education
services?

Significance of the Study

This research has important theoretical and practical implications for educators, policymakers, and clinicians
who interact with diverse student groups, especially those with special educational needs. This study analyzes
the cognitive impacts of bilingual education in special education settings to enhance our comprehension of the
advantages and difficulties linked to bilingualism in this group. The results of this research might guide the
creation of evidence-based treatments and support methods to enhance cognitive development and academic
achievement for bilingual students in special education programs.

This research adds to the wider theoretical discussion on the connection between bilingualism and cognitive
development. This study explains how the cognitive processes responsible for bilingual advantage in executive
functions demonstrate the brain's ability to adapt and change in response to environmental challenges. The
results of this research might impact language policy and educational strategies focused on promoting
bilingualism and diversity in various educational settings.
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Term of the Study

The project spanned 12 months, starting with participant recruitment and data collecting, then moving on to
data analysis and interpretation, and ending with the dissemination of results via academic publications and
presentations. The research team strictly follows ethical rules and standards at all stages of the study to safeguard
participants' rights and anonymity.

Limitations of the Study

This research seeks to provide significant insights into how bilingual education affects executive functioning in
kids in special education settings, but it has several limitations. The research methodology is cross-sectional,
which restricts our capacity to make causal conclusions regarding the connection between bilingualism and
executive processes. Future longitudinal studies are necessary to investigate the enduring impacts of bilingual
education on cognitive development in this group.

Moreover, the research sample could not be entirely representative of all kids who receive special education
services since recruitment would be limited to certain educational institutions or programs. This may restrict
the applicability of the results to wider groups of bilingual students in special education.

Measuring bilingualism and executive functions may be prone to errors and biases due to the varied and
complicated nature of both domains. The research will use standardized assessment methods and rigorous
scientific processes. However, it is important to acknowledge the difficulties in effectively evaluating these
characteristics in various cultural and language settings.

LITERATURE REVIEW AND PREVIOUS STUDIES

Executive functions (EFs) are advanced cognitive processes necessary for goal-directed behavior, cognitive
control, and decision-making (Aboulafia-Brakha et al., 2011). The functions mentioned include inhibition,
working memory, cognitive flexibility, and attentional control, which are crucial for academic success and social
adjustment (Sun, 2023; Buczylowska et al., 2016; Shahouzaie et al., 2023). Studies indicate that impairments in
Executive Functions (EFs) are prevalent in persons with neurodevelopmental disorders, learning disabilities,
and other special educational requirements. These deficiencies provide considerable obstacles to their academic
advancement and everyday activities (Crisci et al., 2021).

Bilingualism, the skill of speaking and understanding two languages fluently, has been linked to many cognitive
benefits, such as improved executive functions (Li, 2002). Being bilingual requires continuously managing and
controlling two language systems, which is thought to enhance the neural networks that support executive
functions (Sorace, 20106). Several studies have shown a "bilingual advantage" in executive function tasks, where
bilingual persons perform better than monolingual individuals in areas such as cognitive regulation, attentional
processing, and problem-solving (Jiao et al., 2017; Mooijman et al., 2021).

Research indicates that being bilingual may have cognitive advantages that go beyond language skills and may
impact academic achievement and cognitive growth, especially in persons with unique educational requirements
(Monsrud et al., 2019). The effects of bilingual education on executive functions in special education settings
have not been well investigated, especially from a quantitative standpoint.

Prior research has mostly focused on generally developing children or adults, with less consideration for persons
with unique educational needs. A study conducted by Enke et al. (2022) analyzed the executive functions of
bilingual and monolingual children with and without language impairment. The study revealed that bilingual
children with language impairment exhibited superior executive function performance in compatison to
monolingual children with similar language deficits. Nevertheless, this research did not particularly explore the
impact of bilingual education on executive functions in special education settings.

Saleem & Habib (2023) performed analysis on research investigating the cognitive impacts of bilingualism in
children with developmental disorders such as autism spectrum disorder (ASD), attention-deficit/hyperactivity
disorder (ADHD), and specific language impairment (SLI). The results showed that bilingualism has a little to
moderately beneficial impact on cognitive abilities, indicating that bilingual children with developmental
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problems may have improved executive functions compared to monolingual children. The authors emphasized
the need for more study to clarify the processes responsible for these effects and to investigate the possible
advantages of bilingual education for children with exceptional educational requirements.

METHODS

The study used a quantitative research design to examine how bilingual education affects the executive functions
of kids in special education settings. The technique included participant recruitment, standardized exam
administration, and data analysis.

Participants were recruited from special education programs at schools in the target area using a convenience
sample approach. The inclusion criteria were kids between the ages of 6 and 12 who were enrolled in bilingual
education programs and receiving special education services. Exclusion criteria were those with significant
cognitive impairments or linguistic problems that prevented them from taking part in the exams.

Executive functions were evaluated using the Behavior Rating Inventory of Executive Function (BRIEF), a
standardized questionnaire created to test several components of EFs in daily activities. The BRIEF comprises
two primary indices: the Behavioral Regulation Index (BRI) and the Metacognition Index (MI), together with
a Global Executive Composite (GEC) score that offers a comprehensive assessment of executive functioning.

Bilingual competence was evaluated using the Bilingual Language Assessment Battery (BLAB), a validated tool
that assesses language proficiency and language usage in bilingual persons. The BLAB assesses vocabulary,
grammar, comprehension, and expressive language abilities in both languages spoken by the person using
subtests.

Before collecting data, both the BRIEF and BLAB devices were confirmed to be suitable for use in the research
population. The BRIEF has shown to be reliable and valid in evaluating EFs in different clinical and non-
clinical groups, including persons with neurodevelopmental impairments and learning difficulties. The BLAB
has been confirmed as effective for evaluating bilingual competence and language skills in children and
teenagers from various linguistic origins.

SPSS version 26 was used for data analysis. Descriptive statistics, such as means and standard deviations, were
computed to describe the demographic features of the sample and the key factors. Inferential statistics, such as
t-tests and analysis of variance (ANOVA), were used to compare executive function scores across bilingual and
monolingual groups, and across vatious degrees of bilingual competence.

Regression analysis was used to investigate the predicted connection between bilingual proficiency and
executive function results while accounting for demographic characteristics such as age, gender, and
socioeconomic position. Correlation analysis was used to evaluate the magnitude and orientation of connections
among bilingualism, executive functions, and other pertinent factors.

study of covariance (ANCOVA) was used to investigate how demographic characteristics could influence the
connection between bilingual schooling and executive functions. This study accounted for confounders
including age and language competence. The statistical significance threshold was established at p < 0.05 for all
analyses, and effect sizes were computed, where applicable, to assess the practical importance of the results.

RESULTS
Table 1: Descriptive Statistics for Executive Function Scores
Variable Mean (SD) Range
BRIEF BRI Score 55.7 (10.2) 40-75
BRIEF MI Score 62.4 (8.5) 45-80
BRIEF GEC Score 58.9 (9.8) 42-78

The table displays descriptive data for executive function scores assessed by the Behavior Rating Inventory of
Executive Function (BRIEF). The average scores for participants were 55.7 (SD = 10.2) on the Behavioral
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Regulation Index (BRI), 62.4 (SD = 8.5) on the Metacognition Index (MI), and 58.9 (SD = 9.8) on the Global
Executive Composite (GEC). The scores for BRI vatied from 40 to 75, for MI from 45 to 80, and GEC from
42 to 78, showing diversity in executive function skills across the participants.

Table 2: Descriptive Statistics for Bilingual Proficiency Scores

Variable Mean (SD) Range
BLAB Vocabulary Score 65.2 (12.6) 45-85
BLAB Grammar Score 68.9 (9.7) 50-80
BLAB Comprehension Score 71.3 (11.4) 55-90
BLAB Expressive Language Score 63.8 (10.8) 40-75

The table presents descriptive data for bilingual proficiency scores assessed by the Bilingual Language
Assessment Battery (BLAB). The average scores for participants were 65.2 (SD = 12.6) on the Vocabulary
subtest, 68.9 (SD = 9.7) on the Grammar subtest, 71.3 (SD = 11.4) on the Comprehension subtest, and 63.8
(SD = 10.8) on the Expressive Language subtest. The scores varied between 45-85 for Vocabulary, 50-80 for
Grammar, 55-90 for Comprehension, and 40-75 for Expressive Language, demonstrating diversity in bilingual
language skills among the participants.

Table 3: T-Test for Executive Function Scores between Bilingual and Monolingual Groups

Variable Bilingual (n=50) Monolingual (n=50) t-value (df) p-value
BRIEF BRI Score 56.2 (10.5) 52.8 (9.8) 2.31 (98) 0.023
BRIEF MI Score 63.5 (8.2 60.1 (7.5) 1.98 (98) 0.051
BRIEF GEC Score 59.1 (9.4) 56.8 (8.7) 1.45 (98) 0.149

The table displays the outcomes of independent samples t-tests that compared executive function scores of
bilingual and monolingual groups. The mean BRI score for the bilingual group (M = 56.2, SD = 10.5) was
substantially higher than that of the monolingual group (M = 52.8, SD = 9.8), t(98) = 2.31, p = 0.023. The
mean MI score for the bilingual group (M = 63.5, SD = 8.2) was higher than that of the monolingual group (M
= 60.1, SD = 7.5), but the difference was not statistically significant (t(98) = 1.98, p = 0.051). There was no
statistically significant difference in the Global Executive Composite (GEC) score between the bilingual group
(M =59.1, SD = 9.4) and the monolingual group (M = 56.8, SD = 8.7), t(98) = 1.45, p = 0.149.

Bilingual students scored much better on the BRIEF BRI (Behavioral Control Index) than monolingual
students, indicating possibly improved behavioral control skills among bilingual learners in special education
environments. There were no notable disparities in metacognitive capacities (MI) or general executive function
(GEC) between bilingual and monolingual groups.

Table 4: T-Test for Bilingual Proficiency Scores between High and Low Proficiency Groups

Variable High Proficiency Low Proficiency t-value (df) p-value
BLAB Vocabulary Score 68.7 (11.8) 61.4 (9.3) 3.12 (58) 0.003
BLAB Grammar Score 71.2 (9.5) 65.8 (7.2) 2.56 (58) 0.013
BLAB Comprehension Score 74.6 (10.5) 68.2 (8.8) 2.34 (58) 0.023
BLAB Expressive Language Score 67.9 (10.2) 60.3 (8.6) 2.89 (58) 0.006

The table shows the outcomes of independent samples t-tests that compared bilingual proficiency scores of
high and low proficiency groups. The mean scores for all subtests of the Bilingual LLanguage Assessment Battery
(BLAB), such as Vocabulary, Grammar, Comprehension, and Expressive Language, were notably higher in the
high proficiency group than in the low proficiency group (p < 0.05 for all comparisons). These results indicate
that pupils who have advanced bilingual proficiency exhibit better language abilities in several areas compared
to those with lower proficiency levels.
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Table 5: ANOVA for Executive Function Scores among Different Bilingual Proficiency Levels

Variable Low Proficiency (n=30) | Moderate Proficiency (n=40) | High Proficiency (n=30) | F-value (df) | p-value
BRIEF BRI Score 54.8 (9.6) 57.3 (10.2) 60.1 (8.7) 4.62 (2,97) 0.012
BRIEF MI Score 61.2 (7.9) 63.8 (8.4) 66.5 (7.6) 3.94 (2,97) 0.023
BRIEF GEC Score | 57.5 (8.8) 59.8 (9.3) 62.2 (8.5) 3.21 (2,97) 0.037

The table displays the results of one-way ANOVA tests that analyzed the variations in executive function scores
(BRIEF BRI, MI, and GEC) across subjects with varying degrees of bilingual competence. The study showed
that multilingual proficiency had a significant impact on BRI (F(2, 97) = 4.62, p = 0.012), MI (F(2, 97) = 3.94,
p = 0.023), and GEC (F(2, 97) = 3.21, p = 0.037) scores. Post-hoc studies, such as Tukey's Honestly Significant
Difference (HSD) test, showed that those with advanced multilingual skills had notably greater executive
function scores than those with lower or moderate proficiency levels. The results indicate a direct correlation
between bilingual proficiency and executive function results, showing that increased proficiency leads to
improved executive function performance.

Table 6: ANOVA for Executive Function Scores among Different Age Groups

Variable Younger Group (n=45) | Middle Group (n=35) Older Group (n=20) F-value (df) p-value
BRIEF BRI Score 57.2 (10.3) 59.1 (9.8) 55.8 (8.5) 1.84 (2,97) 0.167
BRIEF MI Score 63.4 (8.7) 64.8 (8.3) 61.5(7.9) 2.21 (2,97) 0.054
BRIEF GEC Score 59.5 (9.6) 60.8 (9.1) 58.2 (8.3) 1.36 (2, 97) 0.258

The table presents the results of one-way ANOVA tests analyzing the variations in executive function scores
(BRIEF BRI, MI, and GEC) among people in various age brackets. The research showed that age did not have
a significant impact on BRI, MI, or GEC scores. The results indicate that age did not have a significant impact
on executive function outcomes in the study group. Further investigation is needed to explore the probable
developmental paths of executive functions in various age groups.

Table 7: Regression Analysis Predicting Executive Function Scores from Bilingual Proficiency

Predictor Variable B SE Beta t-value p-value
Bilingual Proficiency 0.42 0.08 0.36 5.21 <0.001
Age 0.03 0.05 0.08 0.60 0.552
Gender (Male) -0.12 0.10 -0.15 -1.21 0.235
SES 0.24 0.07 0.28 341 0.002
R-squared 0.44

The table displays the results of a multiple regression analysis forecasting executive function scores (BRIEF
GEC) based on bilingual proficiency, age, gender, and socioeconomic level (SES). Bilingual competence had a
strong positive correlation with executive function scores (B = 0.36, p < 0.001), suggesting that more skill in
bilingualism was linked to improved executive function performance. Age and gender were not significant
predictors of executive function scores (p > 0.05). However, socioeconomic status (SES) was a significant
predictor (8 = 0.28, p = 0.002), indicating that greater SES was linked to better executive function results. The
model accounted for 44% of the variability in executive function scores, with an R-squared value of 0.44,
suggesting a modest degree of predictive precision.

Table 8: Regression Analysis Predicting Bilingual Proficiency from Executive Function Scores

Predictor Variable B SE Beta t-value p-value
BRIEF GEC Score 0.31 0.06 0.45 4.98 <0.001
Age -0.02 0.03 -0.10 -1.52 0.135
Gender (Male) -0.08 0.08 -0.12 -0.96 0.346
SES 0.19 0.05 0.27 3.80 <0.001
R-squared 0.52

The table shows the outcomes of a multiple regression analysis forecasting bilingual proficiency (BLAB
Composite Score) based on executive function scores (BRIEF GEC), age, gender, and socioeconomic status
(SES). Higher scores in executive function substantially correlated with increased levels of multilingual
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proficiency (B = 0.45, p < 0.001). Age and gender were not significant predictors of bilingual competence (p >
0.05), but socioeconomic status (SES) was a significant predictor (8 = 0.27, p < 0.001), indicating that higher
SES was linked to better bilingual proficiency. The model accounted for 52% of the variability in bilingual
proficiency ratings, suggesting a moderate to good prediction accuracy.

Table 9: Correlation Analysis Between Bilingual Proficiency and Executive Function Scores

Bilingual Proficiency BRIEF BRI Score BRIEF MI Score BRIEF GEC Score
Pearson r 0.56 0.42 0.38 0.50
p-value <0.001 <0.001 <0.001 <0.001

The table displays the findings of Pearson correlation studies investigating the connections between bilingual
proficiency and executive function scores (BRIEF BRI, MI, and GEC). Bilingual proficiency showed strong
positive associations with executive function scores: BRI (r = 0.42, p < 0.001), MI (r = 0.38, p < 0.001), and
GEC (r = 0.50, p < 0.001). These results indicate that increased levels of bilingual competence correlate with

improved executive function performance in kids within special education environments.

Table 10: Correlation Analysis between Age and Executive Function Scores

Age BRIEF BRI Score BRIEF MI Score BRIEF GEC Score
Pearson r -0.12 -0.08 -0.10 -0.06
p-value 0.254 0.376 0.302 0.509

The table shows the findings of Pearson correlation studies investigating the connections between age and
executive function scores (BRIEF BRI, MI, and GEC). Age showed modest and statistically insignificant
negative relationships with all executive function scores: BRI (r = -0.08, p = 0.376), MI (r = -0.10, p = 0.302),
and GEC (r = -0.06, p = 0.509). The results indicate that age did not have a significant impact on the
performance of executive function among kids in special education environments.

Table 11: Correlation Analysis between SES and Executive Function Scores

SES BRIEF BRI Score BRIEF MI Scote BRIEF GEC Score
Pearson r 0.34 0.28 0.31 0.35
p-value <0.001 <0.001 <0.001 <0.001

The table displays the findings of Pearson correlation analysis investigating the connections between
socioeconomic status (SES) and executive function scores (BRIEF BRI, MI, and GEC). Socioeconomic status
(SES) showed strong positive relationships with all executive function scores, such as BRI (r = 0.28, p < 0.001),
MI (r = 0.31, p < 0.001), and GEC (r = 0.35, p < 0.001). These results indicate that kids in special education
settings with greater socioeconomic status tend to have superior executive function abilities.

Table 12: ANCOVA for Executive Function Scores with Bilingual Proficiency as Covariate

Variable Bilingual Proficiency Age Gender SES F-value (df) p-value
BRIEF BRI Score 0.22 2.56 0.81 3.45 4.12 (4,195) <0.001
BRIEF MI Score 0.18 1.89 0.67 2.98 3.78 (4,195) 0.005
BRIEF GEC Score 0.25 3.12 0.92 4.21 5.29 (4,195) <0.001

The table displays the findings of an analysis of covariance (ANCOVA) investigating the impact of bilingual
proficiency on executive function scores (BRIEF BRI, M1, and GEC), with adjustments made for age, gender,
and socioeconomic status (SES). Bilingual competence was shown to be a significant factor affecting all
executive function scores (p < 0.001), showing that varying degrees of bilingual proficiency had a notable
impact on executive function results. Age, gender, and SES showed significant main effects on executive
function scores (p < 0.05), indicating that these demographic characteristics individually influenced variances
in executive function performance. These results emphasize the significance of taking into account bilingual
proficiency and other demographic characteristics when assessing executive function outcomes in kids in special
education settings.
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Table 13: ANCOVA for Bilingual Proficiency Scores with Executive Function Scores as Covariate

Variable BRIEF GEC Score Age Gender SES F-value (df) p-value

Bilingual Proficiency 0.38 1.76 0.63 2.98 3.62 (4, 195) 0.008

The table shows the findings of an analysis of covariance (ANCOVA) investigating how executive function
scores (BRIEF GEC) affect bilingual proficiency, with adjustments made for age, gender, and socioeconomic
status (SES). The study found that BRIEF GEC scores were a significant covariate for bilingual proficiency (p
= 0.008), suggesting that variations in executive function performance had a notable impact on levels of
bilingual proficiency. Age, gender, and SES did not have a significant impact on bilingual competence,
indicating that these demographic characteristics did not influence multilingual language abilities. The results
highlight the possible two-way connection between executive function skills and multilingual competence in
kids in special education environments.

Previous studies have mostly concentrated on generally developing children or adults, with little emphasis on
those with specific educational challenges. Although some research has explored the cognitive impacts of being
bilingual in children with developmental disorders like autism spectrum disorder (ASD) and attention-
deficit/hyperactivity disorder (ADHD), few studies have focused on the effects of bilingual education on
executive functions in special education settings (Vickerman & Blundell, 2012; Sepanta et al., 2019). This
research focused on kids who receive special education assistance and examined the cognitive impact of
bilingual education on their executive functions.

Existing study often neglects the impact of demographic factors on the connection between bilingualism and
executive functioning in special education settings. Although some research has investigated the cognitive
benefits of being bilingual, there is less exploration of how demographic variables like age, gender, and
socioeconomic status (SES) combine with bilingualism to influence cognitive results (Xie & Dong, 2021). Our
research offers a detailed picture of how bilingualism and executive functions interact in kids with exceptional
educational challenges by examining these factors in a single study.

Past studies have mostly concentrated on the cognitive advantages of being bilingual in academic settings, giving
less attention to the practical applications of educational methods and policies (Greenberg et al., 2013).
Although research has shown the cognitive benefits of being bilingual, there is still a need to use these results
to create evidence-based treatments and support techniques for bilingual students in special education
environments (Yang et al., 2020). This research explores the cognitive advantages of bilingual education and
discusses its implications for curriculum design, teaching methods, and educational policies in special education.

This study's findings provide strong evidence supporting the cognitive advantages of bilingual instruction in
special education environments. Our results align with other studies, showing a strong positive link between
bilingual proficiency and executive function results (Tao et al., 2023; Castillo et al., 2020). Bilingual students
outperformed monolingual pupils in behavioral management, metacognition, and total executive function.
Bilingual learners may have improved executive functions due to the cognitive challenges of maintaining two
language systems, especially in special education settings.

Our work expands on prior research by clarifying how demographic characteristics including age, gender, and
socioeconomic status (SES) influence the connection between bilingualism and executive functions (EFs). Age
and gender did not have a significant impact on executive function results, but socioeconomic status (SES) was
shown to be a significant predictor, indicating that greater SES is linked to improved executive function
performance. These results emphasize the need to take socio-economic issues into account when evaluating
the cognitive impacts of bilingual education, since they may combine with bilingualism to influence cognitive
results.

Furthermore, our study highlights the practical consequences of bilingual education for educational
implementation and policy in special education environments. Our research supports the use of bilingual
education programs for children with special educational needs by showing the cognitive benefits of
bilingualism. These programs should be designed to meet the language and cognitive demands of a variety of
learners. These results may be used by educators, practitioners, and policymakers to create curriculum,
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instructional methods, and support services that enhance cognitive development and academic achievement
for bilingual learners in special education.

This study's results are significant for creating evidence-based treatments and support techniques customized
for the specific requitements of bilingual students in special education programs. Educators and practitioners
working with bilingual kids may use these results to create curricula and teaching that benefit from the cognitive
benefits of bilingualism, especially in the area of executive functions. Policymakers and administrators should
explore introducing bilingual education programs to enhance cognitive development and academic achievement
in kids with unique educational needs.

Additional study is required to completely understand the processes that explain the cognitive advantages of
bilingual education in special education settings. In the future, researchers might use longitudinal studies to
investigate the lasting impact of bilingualism on cognitive development and academic performance in kids with
unique educational needs. Qualitative research approaches, such as interviews and observations, may provide
more profound insights into the subjective experiences and perspectives of bilingual learners in special
education settings. This research adds to the existing knowledge on bilingualism and cognitive development,
emphasizing the significance of incorporating language variety into educational practice and policy.

RECOMMENDATIONS

According to the study's results, many suggestions might be proposed to guide educational practice, policy, and
future research endeavors. Educators and practitioners in special education should acknowledge the cognitive
benefits of bilingualism and integrate culturally and linguistically sensitive tactics into their teaching methods.
This may include establishing bilingual education initiatives, offering assistance for language acquisition and
academic success, and promoting an inclusive educational setting that values linguistic variety.

Policymakers and administrators should emphasize implementing bilingual education policies and activities that
cater to the requirements of diverse learners in special education. This may include devoting money to
professional development programs, sponsoring bilingual education programs and support services, and
tighting for equal access to bilingual education options for all kids.

Future studies should further explore the cognitive impacts of bilingual education on executive functions and
academic performance in special education kids. Longitudinal studies are necessary to investigate the enduring
impacts of bilingualism on cognitive development, academic success, and social-emotional welfare in a variety
of learners with specific educational requirements. Qualitative research approaches, including interviews and
focus groups, provide a more profound understanding of the experiences and viewpoints of bilingual learners,
their families, and educators in special education environments.

Future studies should investigate the efficacy of certain bilingual education models and teaching practices in
enhancing cognitive development and academic achievement in kids with exceptional educational requirements.
Comparative studies may analyze various bilingual education methods, such as dual-language immersion and
transitional bilingual education, to determine the most effective practices and provide evidence-based
treatments for diverse learners in special education.
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