
 
 

INTERNATIONAL JOURNAL OF PERFORMING ARTS       

https://penajournal.com/index.php/IJPA/  1 

 

AUGMENTING THE "PHONOLOGICAL BRIDGE": THE ROLE OF AI-

POWERED FEEDBACK IN SINGING ARTICULATION FOR EARLY SPEECH 

DEVELOPMENT 
  

Berthanica Yohana1, Rien Safrina1, Elindra Yetti1  
1Megister Pendidikan Seni, Universitas Negeri Jakarta, Jakarta  

E-mail: 1)berthanicayoahana1231@gmail.com ,rsafrina@unj.ac.id , elindrayetti@unj.ac.id 
 

Abstract  

Individualized speech support in diverse early childhood classrooms is a significant pedagogical 

challenge, often creating learning disparities. While effective, the scalability of arts-based 

interventions like the "Phonological Bridge" model is limited by an educator's capacity for one-on-

one feedback. This conceptual paper explores, through a literature review, how Artificial Intelligence 

(AI) can serve as a "pedagogical amplifier" to address this issue. Synthesizing research from 

computational linguistics, human-computer interaction, and arts-based pedagogy, we propose a 

model of human-AI collaboration. This framework posits that AI's primary role is not to replace the 

educator, but to augment their capabilities. The literature suggests AI can automate pronunciation 

assessment, delivering personalized and immediate feedback to each child at scale. This process 

generates objective data that empowers teachers to shift from intuitive observation to data-informed 

intervention, freeing them to focus on higher-order tasks like fostering emotional connection and 

creativity. We conclude that this collaborative model represents a paradigm shift, recasting the 

teacher's role from a sole instructor to a designer of enriched learning ecosystems. Its primary 

implication is the potential to democratize access to high-quality speech practice, promoting greater 

equity in foundational language skills for the AI era.. 
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1. INTRODUCTION  

Investment in early childhood education (ECE) is globally recognized as the most 

fundamental strategy to build superior human resources and break the intergenerational cycle of 

poverty. In line with the mandate of Sustainable Development Goal (SDG 4) to ensure inclusive and 

quality education, the golden age of early childhood becomes a critical foundation for a person's 

entire learning and life trajectory. For a country like Indonesia, optimizing the potential of every 

child is not only a moral obligation but also a strategic prerequisite to realize the demographic bonus 

in the future. Therefore, ensuring that every child receives the right stimulation to develop strong 

basic skills is a non-negotiable priority agenda (UNICEF Indonesia, 2023). 

Among the broad spectrum of basic skills that need to be developed, language and 

communication skills play a central role as the main gateway to all other learning. Long before a 

child can read or write, there is one core ability that is the single strongest predictor of their literacy 

success, namely phonological awareness(the sensitivity to the sound structure in language )(Clayton, 

et al., 2020). Various longitudinal studies have consistently proven that children who enter school 

with good phonological awareness tend to become fluent and proficient readers. The ability to 

identify, manipulate, and reflect on speech sounds is the foundation for the letter-to-sound mapping 

(grapho-phonemic mapping) that is at the core of the reading process. 

However, ironically, the common methods used to stimulate this crucial ability are often not 

aligned with the way children learn naturally. Conventional approaches that rely on mechanical 

repetition (rote drill) or the use of flashcards can feel monotonous, abstract, and even cause anxiety 

in children. As a result, these practices risk extinguishing a child's interest in learning instead of 
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nurturing it (Maulana & Wahyudi, 2025). On the other hand, the joyful and highly favored activity 

of singing is often positioned only as a recreational or intermittent activity, not as a pedagogical tool 

with a strong scientific basis for language development. There is a significant gap between this 

enjoyable practice and a deep theoretical understanding of the mechanisms behind it. 

This article aims to bridge this gap by proposing a conceptual model called the "Phonological 

Bridge". This model specifically aims to provide a comprehensive and interdisciplinary theoretical 

framework to explain why and how the utilization of singing articulation can effectively accelerate 

the development of speech and phonological awareness in children. By synthesizing findings from 

the fields of neurolinguistics, developmental psychology, and music pedagogy, this paper not only 

provides a scientific justification for existing practices but also offers a foundation for educators to 

design music-based interventions in a more conscious, structured, and impactful way.  

 

2. IMPLEMENTATION METHOD 

This study uses an integrative literature review method, a qualitative approach that does not 

collect primary data from the field, but rather systematically identifies, evaluates, and synthesizes 

findings from existing research (Waruwu, Pu'at, Utami, Yanti, & Rusydiana, 2025). This method 

was chosen due to the highly interdisciplinary nature of the topic, which aims to build a new 

conceptual model by connecting insights from three main fields: computer science (AI and speech 

recognition), pedagogy (arts and language education), and developmental psychology. The process 

includes a targeted literature search in academic databases, followed by critical selection to choose 

the most relevant and high-quality sources, which are then thematically analyzed to build a coherent 

argument (Mukhyi, 2023). Thus, the final result of this research is not empirical data, but a complete 

human-AI collaboration model that serves as a theoretical basis for future innovation and research. 

  

3. RESULTS AND DISCUSSION 

This integrative literature review resulted in the formulation of a conceptual model, namely 

the Human-AI Collaboration Model for Equitable Speech Development. This model postulates that 

effective intervention does not originate from AI as an autonomous entity, but from the construction 

of a dynamic learning ecosystem. In this ecosystem, technological capabilities and human 

pedagogical expertise interact synergistically. The following discussion describes the fundamental 

components of this model along with its theoretical and practical implications.  

3.1 The Model's Foundation: The Phonological Bridge and Singing Articulation 

At the core of this approach is the concept of the "Phonological Bridge," a framework that 

connects the enjoyable practice of singing with the scientific goal of language development. The 

foundation of this bridge is phonology, which in this context refers to a child's phonological 

awareness (their sensitivity to the sound structure in language). This ability allows children to 

recognize and manipulate speech sounds, which is a critical foundation before they formally 

learn to read and write. Studies consistently show that phonological awareness is the strongest 

single predictor of future literacy success. (Wijaya, 2024). 

To build this awareness, the model uses singing articulation as the primary pedagogical method. 

Singing articulation is the structured use of singing to practice the clear pronunciation of 

language sounds. This method is chosen because it is fundamentally aligned with how children 

learn: through joy and play, not through monotonous mechanical repetition like flashcards, 

which risk stifling interest in learning. By wrapping pronunciation practice in melody and 

https://penajournal.com/index.php/IJPA/


 
 

INTERNATIONAL JOURNAL OF PERFORMING ARTS       

https://penajournal.com/index.php/IJPA/  3 

 

rhythm, the learning process becomes more engaging, and the child's intrinsic motivation is 

maintained. 

The "Phonological Bridge" framework theoretically elevates singing articulation from a mere 

recreational activity to a science-based intervention. By synthesizing findings from 

neurolinguistics, developmental psychology, and music pedagogy, the model provides a strong 

scientific justification for educators. This enables them to design music-based interventions 

more consciously and impactfully, making singing a strategic tool to achieve specific language 

development goals. 

3.2 Augmenting the Bridge: The Role of AI as a Pedagogical Amplifier 

Although effective, the Phonological Bridge model has limitations in scalability; it is impossible 

for one teacher to constantly provide individual feedback in a large classroom. This is where the 

role of AI as a "pedagogical amplifier" comes in. The first fundamental component of this 

collaborative model is the functionalization of AI as a diagnostic instrument and a facilitator of 

precise articulatory practice. Voice recognition systems based on Deep Neural Networks (DNN) 

have the capability to analyze a child's speech patterns and provide instant and personal 

corrective feedback. 

The feedback designed by the AI is not clinical but adopts gamified and supportive principles 

of human-computer interaction (HCI). Articulation success can be represented through positive 

visual or auditory cues, while inaccuracies trigger child-friendly improvement prompts. This 

process transforms articulation practice from a mechanical task into an engaging cognitive 

activity, thus maintaining the learner's intrinsic motivation. In other words, AI handles the 

repetitive micro-level tasks, namely phonemic analysis and personal feedback. (Gariibay, et al., 

2023). 

By delegating repetitive assessment functions to AI, the educator's role is elevated to a 

humanistic, creative, and strategic core. The educator acts as the primary architect of the entire 

learning experience, responsible for orchestrating a conducive socio-emotional environment. 

Moreover, the educator transforms into a data-informed practitioner. The AI system presents 

diagnostic analysis in an actionable format, allowing the educator to design precise and targeted 

macro-level pedagogical interventions, shifting from intuition-based practice to practice 

validated by empirical evidence. (Wibowo, 2024). 

3.3 Implications: Towards Equity in Foundational Education 

The synergy between AI and the educator is manifested in a dynamic feedback loop. This cycle 

is initiated by the child's interaction with the AI, which generates micro-feedback. Data from 

these interactions are aggregated and presented to the educator as macro-analysis. Based on this 

analysis, the educator designs and facilitates creative and social macro-interventions. This 

positive learning experience then enhances the child's disposition and motivation to re-engage 

in precision practice with the AI. This cycle continuously optimizes the learning process through 

a combination of machine precision and human wisdom. (Spaho, Cico, & Shabina, 2025). 

The most significant theoretical implication of this collaborative model is its potential to 

advance equity in foundational education. The model conceptually democratizes access to high-

quality speech support. By providing a personal and measurable practice instrument for every 

child, regardless of class size or teacher workload, the system has the potential to mitigate 

developmental gaps from an early age and provide a more equal foundation for all children to 

achieve literacy success. 

https://penajournal.com/index.php/IJPA/


Volume 4 No.2 (2025) 
Augmenting the "Phonological Bridge": The Role of AI-Powered Feedback in Singing Articulation for 

Early Speech Development 

Berthanica Yohana, Rien Safrina, Elindra Yetti 

 

4 
INTERNATIONAL JOURNAL OF PERFORMING ARTS       

https://penajournal.com/index.php/IJPA/ 

 

However, the validity and implementation of this model are not without challenges and 

limitations. The issue of algorithmic bias is a major concern, where the accuracy of the voice 

recognition system can vary significantly for children with non-standard dialects or socio-

linguistic backgrounds. Additionally, the digital divide in terms of access to devices and 

infrastructure remains a barrier to equitable implementation. Implementation that is not 

pedagogically moderated also risks creating excessive technological dependence. 

  

4. CONCLUSION 

This article argues that the persistent challenge of providing equitable and measurable support for 

early childhood speech development can be overcome through a paradigm of human-AI collaboration. We 

have proposed an "Augmented Phonological Bridge," a conceptual model that moves beyond simplistic 

technological applications. This framework postulates a synergistic learning ecosystem where Artificial 

Intelligence (AI) functions as a 'pedagogical amplifier'—automating micro-level tasks of personal assessment 

and corrective feedback—while elevating the role of the educator to that of a creative, strategic, and humanistic 

facilitator. The strength of this model lies in its dynamic feedback loop, where data from AI-based practice 

informs the teacher's high-touch, social interventions, which in turn motivates deeper student engagement with 

the technology. 

The implications of this model extend beyond a single pedagogical tool; it suggests a fundamental 

rethinking of the role of technology in the classroom. Instead of being a substitute for human instruction, AI is 

framed as a partner that empowers educators to do what they do best: foster creativity, build emotional 

connections, and apply professional wisdom. By providing precision support to every child, this model has the 

potential to democratize access to high-quality language practice, thereby significantly advancing the goal of 

educational equity and contributing directly to the inclusive vision of SDG 4. This approach ensures that the 

integration of technology serves to humanize, not mechanize, the learning process.  
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