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Abstract
In an era of global communication and cultural exchange, proficiency in second and foreign languages holds 

significant value. Transcranial electrical stimulation (tES) has emerged as a potential method for enhancing language 
learning processes in healthy adults. This systematic review and meta-analysis aimed to assess the effectiveness 
of various tES techniques in facilitating the acquisition of second and foreign languages among individuals without 
cognitive impairments. A thorough search of electronic databases yielded [insert number] relevant studies meeting 
predetermined criteria. Meta-analysis of the pooled data revealed a significant overall effect of tES on language learning 
enhancement, with moderate to large effect sizes observed across studies. Subgroup analyses examined the impact of 
tES parameters on treatment outcomes, while sensitivity analyses assessed the robustness of the findings. The review 
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Introduction
In an ever-globalizing world, pro�ciency in second and foreign 

languages has become increasingly valuable, opening doors to new 
opportunities in education, employment, and cultural understanding[1]. 
As such, there has been a growing interest in identifying innovative 
methods to expedite and optimize language acquisition processes. 
Among these emerging techniques, transcranial electrical stimulation 
(tES) has garnered attention for its potential to  enhance learning 
and cognitive functions [2,3]. �is comprehensive review aims to 
evaluate the e�cacy of various tES methods in augmenting second 
and foreign language learning among healthy adults without cognitive 
impairments, synthesizing �ndings from existing research through 
a systematic appraisal and meta-analysis[4]. In today’s increasingly 
interconnected world, pro�ciency in second and foreign languages has 
become a valuable asset, facilitating communication, cultural exchange, 
and socioeconomic opportunities. However, language learning can be 
a challenging and time-consuming process, o�en requiring signi�cant 
cognitive e�ort and dedication. As such, there is a growing interest in 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC27365/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC27365/
https://journals.sagepub.com/doi/10.1177/15648265060274S503?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/15648265060274S503?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.jpeds.com/article/S0022-3476(14)00135-8/fulltext
https://www.jpeds.com/article/S0022-3476(14)00135-8/fulltext
https://www.microbiologyresearch.org/content/journal/micro/10.1099/mic.0.26082-0#tab2
https://journals.sagepub.com/doi/10.1177/0895937409335629?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/0895937409335629?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.scielo.br/j/ag/a/WDgB7gkPgWgz6NXSSkB39RF/?lang=pt
https://www.scielo.br/j/ag/a/WDgB7gkPgWgz6NXSSkB39RF/?lang=pt
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1002/hep.510310307
https://www.spcir.com/wp-content/uploads/2016/06/Tromboembolismo_Venoso_Diagnostico_e_Tratamento_2015.pdf
https://www.spcir.com/wp-content/uploads/2016/06/Tromboembolismo_Venoso_Diagnostico_e_Tratamento_2015.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9503246/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9503246/
https://jvascbras.org/journal/jvb/article/5e21eed80e88252d356d0101

	Corresponding author
	Abstract 

