
Abstract
Studies have demonstrated that speaking and learning multiple languages 

enhances executive control, which is essential to switch between languages. This 
enhanced process is called “Bilingual Cognitive Advantage”. The present study 
addresses the practical developmental significance of this finding by focusing on the 
recently documented relation between executive control and sleep . The hypothesis is 
that bilingual experiences may influence sleep quality, thus shedding light into new 
practical implications of bilingual education.

The present study included the characteristics of sleep spindles and behavioral 
patterns relevant to sleep quality with monolingual and bilingual subjects. Sleep 
Spindles are characterized as bursts of oscillatory brain activity during stage II 
sleep. Behavioral patterns include sleep routine and bed wetting frequencies 
reported by parental questioners.

This work is important because outcomes of this line of research will foster a 
paradigm shift about how the cognitive impact of bilingualism may relate to sleep, 
which is of increasing importance in young children’s healthy development. 

Background
The Bilingual Advantage:
• An increasing number of studies have demonstrated that bilingualism serves
as an express advantage in children when performing certain tasks, leading to the
coining of the term “The Bilingual Advantage.”
• For example, Bilingual children groups outperformed monolingual controls in 

a study utilizing the faces task, which ultimately revealed that bilingualism is 
responsible for enhanced executive control, and potentially plays a 
distinctive role in memory consolidation and learning within children 
(Bialystok &amp; Viswanathan, 2009).

The Practical Significance:
• Despite the various studies that demonstrate the theoretical significance of 

bilingualism in children, the practical significance of learning two languages is 
not clear.

• Sleep has been linked to executive control, efficient memory consolidation and 
learning (Desrochres et al., 2016). Motor skill earning and declarative memory 
formations are amongst the several forms of learning that are benefitted by 
sleep (Desrochres et al., 2016).

• Although research has been conducted on the influence of bilingualism and 
sleep on memory and learning in children, there have been no studies examining 
the relationship between sleep and bilingualism. 

Experimental Questions:
• Do bilingual and monolingual children differ in sleep relevant behaviors 

(e.g., co-sleep frequencies, bed wetting frequencies rhythmicity problems)?

• Do sleep spindle characteristics differ between bilingual and monolingual 
participants?

Hypotheses:
• Bilingual children who show cognitive advantages also show advantages in 

their sleep routine compared to monolingual peers. 

• Bilingual children generate more sleep compared to monolingual peers.

Study 1
Due to the novel nature of the present proposal, no study to date has examined the possible link 
between sleep differences among different language learners (monolingual, bilingual).

Data:
Data set is taken from a longitudinal dataset on monolingual and bilingual 3-years-olds 
(followed up every 6 months: 3.5-, 4-, 4.5-, and 5-years- old) from the U.S., Argentina, and 
Vietnam. For this study, three questions related to sleep were taken from BRIEF and the Behavior 
Assessment System for Children, Second edition/BASC-2: 
1. Sleeps with parents (i.e., co-sleeping)
2. Bed wetting
3. Rhythmicity problems (disruptions in sleep routines/schedules). 

Analysis:
Linear mixed model analyses were conducted to examine different learning backgrounds 
(bilingual, monolingual) and cultural backgrounds (Western, Western-European, Eastern) and its 
effect on EF task performances and behavioral sleep patterns (co-sleeping, bed wetting, 
rhythmicity problems).  

Results:
The analysis indicates that co-sleeping is positively correlated with performance on the executive 
control (three child friendly Executive Function tasks), all p<.05. On the other hand, bed wetting 
was negatively correlated with performance on these task performances, all p<.01. Further, 
rhythmicity problems were negatively related to performances on one of the EF task, p<.01, 
suggesting that self-regulation is important for resolving sleep disturbances. Most importantly, 
interactions among language experience X rhythmicity, f(1,326)=3.19, p<.05), and culture X 
rhythmicity, f(2,342)=4.55, p<.05), were significant, suggesting that there were differences in 
early sleep disturbances among children from different language groups (bilingual, monolingual) 
and cultures (Western, Western-European, Eastern). Although preliminary, these findings offer 
clues regarding the relationship between language experience and cultural background with 
early sleep quality and patterns among preschool-aged children. 

Study 2
Participants:
Data from 22 seven to eleven year olds who participated in a separate project were used for 
this study. Bilingual and monolingual groups are matched on at least two of three characteristics 
(age, gender, and ethnicity).

Procedure:
An EEG measures brain activity during the five stages of sleep including NREM and REM. Along 
with K-complexes, Sleep Spindles are distinguishing features of stage 2 Non- Rapid Eye 
Movement (REM) sleep. Sleep data was taken at the Sleep Anxiety Center of Houston (SACH) 
Lab. 

Due to the reasoning that humans spend more time in stage 2 of sleep than any other
stage, researchers speculate that stage 2 serves a vital purpose. Due to the importance of sleep 
spindles in memory consolidation and learning we examined characteristics of these waves in the 
frontal lobe of the brain. The primary variables we focused on are number of sleep spindles, 
sleep spindle duration, number of peaks in each spindle. These numerical values were determined 
through program analysis. 

Results
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The purpose of the studies were to explore the relation between bilingualism and 
sleep. The behavioral data (Study 1) points to the bilingual “advantage” in sleep 
behavior relevant to sleep quality. However, the sleep characteristics (Study 2) did 
not support the hypothesis, and the direction of the group difference (non-significant) 
was rather opposite. The Monolingual group had higher frequencies of spindles. 
Given our literature search, there are no studies indicating negative relations 
between sleep and executive control across age groups. There are increasing 
bilingual literature pointing out the unclear relation between bilingualism and 
executive control when SES and language measures are not controlled (Akhtar & 
Menjivar, 2012), suggesting the importance of taking the background into 
consideration for future studies.
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