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This article serves as a foundational theoretical framework for a research project aiming to )

optimize the design of curricula for teaching Arabic as a second language through the lens of
educational neuroscience. The research provides a comprehensive synthesis of the functional
intersections between second language acquisition (SLA) and the development of
neurocognitive structures. Building upon this, the paper deconstructs the neural mechanisms
through which language acquisition enhances neuroplasticity. It argue that for adult learners,
this educational experience transcends the mere development of communicative competencies;
rather, it acts as a biological catalyst capable of inducing profound, long-term structural and
operational changes within the brain.

Consequently, the article investigates how these observed neural transformations can be
leveraged to optimize the educational process, directly reflecting on curriculum architecture.
Methodologically, the study is grounded in a critical review of prominent literature exploring
the neurobiological foundations of SLA.The analytical findings confirm that acquiring a foreign
language triggers anatomical shifts across multiple brain regions, notably strengthening and
densifying white matter tracts within language-processing networks.Ultimately, the study
proposes an initial conceptual model for integrating these neural insights into the design of
effective, translational curricula. Such a neuro-pedagogical approach promises to accelerate
language acquisition in adult learners—even beyond the sensitive period—thereby opening
innovative avenues for advancing pedagogical practices in the field of teaching Arabic to
speakers of other languages.

Keywords : Educational Neuroscience, Neuroplasticity, Neurocognitive Structures, Language
Acquisition, Curriculum Design.
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138_ Mulalic A, Sekmen H, « Benefits of second language education to cognitive skills and overall brain function », «
International Journal of Education and Teaching » V1, Issue 2, June 2021, p 4

139_Petitto L.A and al, «The Perceptual Wedge Hypothesis as the basis for bilingual babies phonetic processing advantage:
New insights from fNIRS brain imaging»« «Brain and language», « Elsevier » 2012, p 130-143

1. Cummins J and Mulcahy R, « Orientation to language in Ukrainian-English bilingual children », « Child
development » V 49- N 4 (1239-1242)
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141. Morales J-Calvo A-Bialystok E, « Working memory development in monolingual and bilingual children », «
Journal of experimental child psychology » V 114, Issue 2, February 2013, P 187-202

1“2. Antoniou M-Gunasekera Geshri M- Wong Patrick C M, « Foreign language training as cognitive therapy for
age-related cognitive decline : A hypothesis for future research »,

« Neuroscience and biobehavioral reviews », Elsevier, V 37, Issue 10, part 2, December 2013, P 2689-2698
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143_ Mohades S G and al, « DTI reveals structural differences in white matter tracts between bilingual and
monolingual children », « Brain research » V1435, Elsevier, 30 January 2012, P 72-80

144_ Hernandez A E et al, « In Search of the Language Switch : An fMRI Study of Picture Naming in Spanish-
English Bilinguals », « Brain and Language », V 73, Issue 3, July 2000, P 421-431

145. Menn L, « Psycholinguistics : introductions and applications », « Plural publishing» second édition 2017
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- ULLMAN, Michael «A neurocognitive perspective on language: The declarative/procedural model» ¢« «Nature
reviews neuroscience» , 2001, vol. 2, no 10, p. 717-726.
-ULLMAN, Michael « Contributions of memory circuits to language : The declarative/procedural model », «
Cognition » 2004, vol. 92, no 1-2, p. 231-270.
- ULLMAN, Michael « The declarative/procedural model : A neurobiological model of language learning,
knowledge, and use », « Neurobiology of language », 2016. p. 953-968.
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- DEHAENE, Stanislas et COHEN, Laurent. Cultural recycling of cortical maps. Neuron, 2007, vol. 56, no 2, p.
384-398
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