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RESUMEN

Las dificultades fonéticas en etapas tempranas del desarrollo del lenguaje representan un
desafio clinico y educativo de alta prevalencia, cuya deteccion oportuna es determinante para
el pronostico terapéutico. El presente trabajo de graduacion tuvo como objetivo analizar el
estado actual de las aplicaciones interactivas con inteligencia artificial destinadas a la
deteccion temprana de dificultades fonéticas y al aprendizaje de segunda lengua, mediante
una revision sistematica de la literatura basada en la guia de Kitchenham y Charters. La
investigacion se sustenta en los fundamentos tedricos del procesamiento automatico del
habla, el aprendizaje automatico y la linguistica aplicada. En esta revision se seleccionaron
y analizaron 40 estudios primarios publicados entre 2017 y 2025, provenientes de bases de
datos como IEEE Xplore, ACM Digital Library, SpringerLink, ScienceDirect y Arxiv,
aplicando criterios de inclusion y exclusion definidos y un analisis de calidad estructurado.
Los hallazgos revelan que Deep Learning, particularmente los Transformers y modelos
fundacionales como wav2vec 2.0 y Whisper, constituyen las técnicas predominantes,
mientras que el transfer learning surge como la estrategia mas eficaz para superar la escasez
de datos de habla infantil. Ademas, se identificd que la sustitucion y omision de fonemas
son las dificultades mas frecuentemente abordadas, y que el entorno clinico-terapéutico
concentra la mayor parte de las propuestas. En conclusion, pese al avance técnico alcanzado,
persisten brechas en la disponibilidad de corpus infantiles multilingiies, el desarrollo de
interfaces accesibles para usuarios no especializados y la validacién clinica de los sistemas,

aspectos que constituyen las prioridades investigativas mas urgentes del campo.

Palabras clave: dificultades del habla, inteligencia artificial, procesamiento automatico del
habla, revision sistematica, terapia del lenguaje.
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ABSTRACT

Phonetic difficulties in the early stages of language development represent a highly
prevalent clinical and educational challenge, whose timely detection is critical for
therapeutic prognosis. The aim of this graduation thesis was to analyze the current state of
interactive applications using artificial intelligence for the early detection of phonetic
difficulties and second-language learning, through a systematic literature review based on
the Kitchenham and Charters guidelines. The research is grounded in the theoretical
foundations of automatic speech processing, machine learning, and applied linguistics. In
this review, forty primary studies published between 2017 and 2025 were selected and
analyzed from databases such as IEEE Xplore, ACM Digital Library, SpringerLink,
ScienceDirect, and Arxiv, applying defined inclusion and exclusion criteria alongside a
structured quality assessment. The findings reveal that Deep Learning, particularly
Transformers and foundational models such as wav2vec 2.0 and Whisper, represent the
predominant techniques, while transfer learning emerges as the most effective strategy for
overcoming the scarcity of child speech data. Furthermore, it was identified that phoneme
substitution and omission are the most frequently addressed difficulties, and that the clinical-
therapeutic setting concentrates the majority of the proposed solutions. In conclusion, despite
the technical progress achieved, significant gaps persist in the availability of multilingual
child speech corpora, the development of accessible interfaces for non-specialized users, and
the clinical validation of these systems, aspects that constitute the most urgent research

priorities in the field.

Keywords: speech difficulties, artificial intelligence, automatic speech processing,

systematic review, language therapy.
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