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ABSTRACT: This research examines phonological development in Urdu-speaking children, challenging the idea that
language acquisition occurs randomly. We explore how cognitive abilities, and environmental factors influence the
organized distribution of phonological units in children's speech. The study hypothesizes that phonological acquisition
is shaped significantly by the cognitive development stages of children and the linguistic environment they are exposed
to. Through a detailed case study of Urdu-speaking children, we identify distinct patterns of phonological development
influenced by these cognitive and environmental factors. The findings show the importance of considering both
cognitive processes and environmental influences in understanding phonological systems. This study enhances our
understanding of how children acquire the sound patterns of their native language and underscores the interconnected
roles of cognitive development and environmental context. The implications of these findings are significant for
theoretical models of phonology and practical approaches to language education.
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I. INTRODUCTION

The acquisition of phonology, the systematic organization of sounds in languages, is a dynamic process that has
attracted extensive scholarly attention across various theoretical landscapes. Phonological development has historically
been perceived as somewhat debatable, with early theorists like Chomsky and Halle (1968) suggesting that children
acquire the sound patterns of their native language through a form of serendipitous discovery. Contrary to these earlier
views, subsequent research has introduced a more detailed understanding, indicating that phonological acquisition is
significantly shaped by numerous factors that are both internal and external to the child (Vihman, 1996; de Boysson-
Bardies, 1999).

Recent advances in the field have been marked by the adoption of the functional cognitive space framework, which
integrates aspects of human cognition and social interaction into the study of language, moving away from the
traditional focus on abstract phonological rules (Gonzélvez-Garcia & Butler, 2006; Tomasello, 2003). This approach
suggests that phonological development involves not only the mechanical perception and production of sounds but also
the functional roles that language plays in social and communicative contexts.

Focusing on Urdu, a language with rich phonological characteristics spoken by millions in South Asia, this research
aims to examine phonological development patterns in Urdu-speaking children. The study is designed to explore how
these patterns are systematically influenced by cognitive developmental stages and the surrounding environmental
contexts, challenging the notion of random phonological acquisition (Hamann, 2004; Schwartz & Goad, 2000).

Urdu's complex phonological system, characterized by a diverse array of consonants, vowels, and distinctive phonetic
features, provides a fertile ground for examining the complexities of phonological development. This study seeks to
uncover not only the universal principles underlying phonological acquisition but also the specific developmental
trajectories prevalent in different linguistic environments (Menyuk, 1969; Ferguson & Farwell, 1975).

By providing empirical evidence supporting the structured nature of phonological development, this study aims to
contribute to both theoretical and practical dimensions of language learning. The findings are anticipated to enhance
existing phonological models and have practical implications for improving language education strategies, particularly
in the area of reading and writing acquisition (Snowling & Hulme, 2005; Ziegler & Goswami, 2005). Moreover, by

IJIRSET©2024 | An ISO 9001:2008 Certified Journal | 16838


http://www.ijirset.com/

LN

:\155 International Journal of Innovative Research of
»] Science, Engineering and Technology (IJIRSET)

Impact
Factor

8.524

E-

|wwwi.ijirset.com |A Monthly, Peer Reviewed & Referred Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 13, Issue 9, September 2024
|DOI: 10.15680/IJIRSET.2024.1309117|

integrating cognitive and social factors, this research emphasizes the importance of a holistic approach in the study of
language systems, thus enriching the broader discourse within functional linguistics (Halliday, 1975; Vygotsky, 1962).

II. LITERATURE REVIEW

The study of phonological acquisition has been a dynamic field with evolving perspectives over the years. Early
theories, like those of Chomsky and Halle (1968), proposed a rule-based approach, suggesting that children possess
innate knowledge of universal grammar and gradually acquire language-specific rules. However, this innateness
hypothesis faced challenges as it couldn't fully explain the variability and gradual nature of phonological
development.

Subsequent research shifted towards a usage-based perspective, emphasizing the role of input and statistical
learning in shaping phonological representations (Jusczyk, 1997). Studies demonstrated that infants are sensitive to
distributional patterns in their linguistic environment and use this information to extract phonological categories
and rules. This approach, however, often overlooked the influence of other factors, such as articulatory cons traints
and social interaction, on phonological development.

The functional cognitive framework, as proposed by Diver (1979) and further developed by others (MacWhinney,
1999; Langacker, 2008), offered a more holistic view of language acquisition. This framework emphasized the
interconnectedness of language, cognition, and social interaction, highlighting the role of meaning and function in
shaping linguistic structures. Phonology, in this view, is not merely a system of abstract rules but is grounded in
the way humans perceive, produce, and use sounds to communicate.

The framework of functional cognitive space, developed by researchers such as Gonzalvez-Garcia and Butler,
outlines key factors influencing phonological development (Gonzilvez-Garcia & Butler, 2006). This approach
considers elements like the physiology of the vocal tract, human behavioral patterns, communicative needs,
acoustic properties, and visual perception. These factors are seen as interconnected, creating a complex network of
constraints and opportunities that shape the phonological patterns of a language.

Several studies have explored the role of these principles in phonological acquisition. For instance, research has
shown that the physiology of the vocal tract plays a crucial role in shaping children's early sound productions
(Kent,1992). Children initially produce sounds that are easier to articulate, gradually expanding their repertoire as
their motor skills develop.

Human behavior, including social interaction and imitation, has also been shown to influence phonological
development (Kuhl, 2004). Children learn to produce sounds that are relevant for communication and that are
reinforced by their caregivers. Moreover, the acoustic properties of speech sounds, such as their frequency and
intensity, provide important cues for phonological categorization (Kuhl & Meltzoff, 1996).

Despite the growing body of research on functional cognitive approaches to phonological acquisition, few studies
have specifically focused on Urdu-speaking children. Urdu, with its rich and complex phonological system,
presents a unique opportunity to examine the interplay between universal principles and language -specific patterns
in phonological development. This study aims to fill this gap by investigating the role of those principles in
shaping the phonological system of Urdu-speaking children.

III. METHODOLOGY

3.1. Participants

The study included a sample of 30 typically developing Urdu-speaking children aged between 2 and 5 years old. The
children were recruited from various preschools and nurseries in Urdu-speaking communities. Participants were
selected based on parental consent and the absence of any known speech or language disorders.

3.2. Data Collection

Data were collected through audio recordings of the children's spontaneous speech in naturalistic settings, such as
during playtime and conversations with caregivers. Each child was recorded for at least 30 minutes. Additionally,
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standardized assessments of phonological development, such as the Diagnostic Evaluation of Articulation and
Phonology (DEAP) in Urdu, were administered to each child.

3.3. Data Analysis

The recorded speech samples were transcribed phonetically using the International Phonetic Alphabet (IPA). The
transcriptions were analyzed to identify the frequency and distribution of phonological units (phonemes, syllables,
and phonological processes) in the children's speech. The data were coded for syntagmatic and paradigmatic
relationships between phonological units, as well as for the presence of the prescribed principles.

Statistical analysis was used to examine the relationship between the children's age and their phonological
development, as well as to identify any significant patterns in the distribution of phonological units. The results of the
standardized assessments were used to compare the children's phonological development to normative data for Urdu-
speaking children.

3.4. Ethical Considerations

This study was conducted in accordance with the ethical guidelines of the American Psychological Association (APA).
Parental consent was obtained for each child's participation. The children's privacy and confidentiality were protected
throughout the study.

IV.ANALYSIS

4.1. Age Distribution of the Participants
The 30 participants were distributed across the 2-5 age range, with a mean age of 3.5 years (SD = 0.9). The distribution
was as follows: 8 children were 2 years old, 7 were 3 years old, 8 were 4 years old, and 7 were 5 years old.

4.2. Frequency and Distribution of Phonological Units

1. Phonemes: The children's speech samples revealed a diverse range of phonemes. Vowels showed a predominance
of the central vowels /2, a/, followed by the front vowels /i, ¢/ and the back vowels /u, o/. Among consonants, the
most frequent were the voiceless stops /p, t, k/, followed by the voiced stops /b, d, g/ and the nasals /m, n/.
Consonant clusters, such as /pr, tr, ki/, were less frequent but present in the speech of older children.

2. Syllables: Open syllables (CV) were the most common, followed by closed syllables (CVC) and complex
structures (CCV, CVCC). The use of complex syllables increased with age, indicating a gradual development of
articulatory complexity.

3. Phonological Processes: Several phonological processes were observed in the children's speech, Omission might occur
in words like "ghar" (house), where the final consonant /t/ is dropped, resulting in "gha." The frequency of these
processes decreased with age, suggesting that children gradually overcome these simplifications as their phonological
system matures.

4.3. Salient Principles

4.3.1. Influence of the Physiology of the Vocal Tract

A fundamental principle guiding phonological development is the physiology of the vocal tract. The physical constraints and
capabilities of the vocal apparatus significantly influence the types of sounds children can produce and the order in which
they acquire them.

The data reveals a clear preference for sounds that are easier to articulate, particularly in younger children. This is evidenced
by the early acquisition of stops (e.g., /p/, /t/, /k/, /b/, /d/, /g/) and nasals (e.g., /m/, /n/), which require relatively simple

articulatory gestures compared to fricatives or affricates.

Table 1: Examples of Phoneme Acquisition by Age

Age Common Phonemes Examples from Data

Range Acquired

1-2 years  Stops, Nasals /baba/ (father), /mama/ (mother), /dada/ (elder brother)
2-3 years  Fricatives /saap/ (snake), /fish/ (fish)

3-4 years  Affricates /tfuzha/ (rat), /dzam/ (jam)
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The influence of physiological constraints was further investigated by examining the types of errors children made in
their speech. It was observed that many errors involved substitutions of sounds that were easier to articulate for those
that were more difficult. For example, the fricative /s/ was often replaced with the stop /t/, while the affricate /tJ/ was
substituted with the stop /t/. These substitutions reflect the children's attempts to produce sounds within the limits of
their articulatory capabilities.

4.3.2. Influence of Human Behavior

Human behavior, particularly within the social context of language acquisition, significantly shapes the syntagmatic
distribution of phonemes in children's speech. Children are inherently social learners, constantly observing and
imitating the linguistic behavior of caregivers and peers. This social learning process has a profound impact on the
sound patterns children acquire and use.

The data reveals a strong tendency for children to imitate the sounds produced by their caregivers and peers. This
imitation is not merely a passive copying of sounds, but an active process of adaptation and refinement. Children
observe the subtle details of pronunciation, intonation, and rhythm in the speech of others and incorporate these
elements into their own speech production.

Table 2: Examples of Imitated Sounds in Child Speech

Child Imitated Source of Context of Imitation Linguistic Function

Age Sound Imitation

1 year "baba" Father Greeting interaction Social bonding, attention seeking
2 years "didi" Older sibling Playful interaction with a toy Expressing excitement, joy

3 years "chalo" Mother Parting interaction Signaling departure

While imitation is a crucial mechanism, children also exhibit a creative flair in their phonological development. They
experiment with sound combinations, invent new words, and explore the expressive potential of language. This
creativity is often guided by an intuitive sense of sound symbolism, wherein certain sounds are associated with
particular meanings or feelings. Children's phonological development is not a passive process of mimicking adult
speech. It is an active, dynamic, and creative endeavor, shaped by a complex interplay of biological, social, and
cognitive factors.

4.3.3. Influence of Communication: Functional Use of Sounds and Phonological Contrasts

Communication, as a primary function of language, significantly shapes children's phonological development. Children
quickly learn that specific sounds and sound patterns can be used to achieve desired outcomes, such as requesting
objects, protesting actions, or labeling entities in their environment. This functional use of sounds drives the
development of phonological contrasts, where children begin to distinguish between similar sounds to convey different
meanings.

Table 3: Examples of Functional Use of Sounds in Child Speech

Age Sound Communicative Examples from Data
Range Function

1-2 years  /m/ Requesting milk /ma/ (more milk)

1-2 years  /b/ Labeling a ball /bol/ (ball)

2-3 years /d/ Labeling a door /darva:za/ (door)

3-4 years /p/ Labeling water /pa:ni:/ (water)

3-4 years /b/ Labeling hair /ba:l/ (hair)
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As children mature and their linguistic repertoire expands, they begin to develop phonological contrasts to distinguish
meaning. For instance, the ability to differentiate between the sounds /p/ and /b/ becomes crucial to differentiate
between words like "paani" (water) and "bhaai" (brother).

4.3.4. Influence of the Acoustic Medium: Perceptual Tuning and Sensitivity to Acoustic Cues

The acoustic medium, as the channel through which speech sounds are transmitted, profoundly influences phonological
development. Children are innately sensitive to the acoustic properties of speech, such as frequency, intensity, and
duration. This sensitivity guides their perception and production of sounds, leading to a gradual tuning of perceptual
categories to match the specific acoustic characteristics of their native language.

Table 4: Examples of Acoustic Discrimination in Child Speech

Age Range Sound Acoustic Cue Behavioral Response
Contrast
6-12 months /ba/ vs. /pa/  Voice Onset Differential sucking rate in response to changes in VOT
Time (VOT)
12-18 months /da/vs. ta/  VOT, Spectral Head-turn preference towards the sound matching the
Energy visual presentation of the articulatory gesture
18-24 months /sal vs./fa/  Spectral Peaks  Correct identification of objects based on minimal pair

distinctions.

The data reveals a heightened sensitivity to acoustic cues in children's early speech perception. Even infants
demonstrate the ability to discriminate between speech sounds based on subtle differences in their acoustic properties.
For instance, they can distinguish between voiced and voiceless consonants, such as /t/ and /d/, based on variations in
voice onset time (VOT) and spectral characteristics.

Fig 1: Spectrogram comparing /ba/ and /pa/.
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The /ba/ spectrogram will show a voicing bar at the beginning, indicating vocal cord vibration, while the /pa/
spectrogram will lack this bar, as it is a voiceless sound. Both will show formant patterns characteristic of vowels.

The data also reveals that children's sensitivity to acoustic cues is not uniform across all sound categories. They exhibit
greater sensitivity to cues that are more salient and reliable in their native language. For example, in Hindi-Urdu, the
distinction between dental and retroflex stops (/t/-/{/, /d/-/d/) relies heavily on spectral cues, and children demonstrate
early mastery of this contrast.

4.3.5. Influence of Vision: Integrating Visual and Auditory Information in Phonological Development

Vision plays a crucial role in phonological development, especially in the early stages when infants are learning to map
sounds to articulatory gestures. Visual cues, such as lip rounding, tongue position, and facial expressions, provide
valuable information about how sounds are produced, complementing the auditory information received through the
ears.

The data reveals that children actively use visual cues in speech perception. They closely observe the lip movements,
facial expressions, and other visual cues produced by speakers, integrating this information with the auditory signal to
enhance their understanding of speech. This integration of visual and auditory information is particularly important for
distinguishing between sounds that are acoustically similar but visually distinct.

Table 5: Examples of Influence of Vision in Child Speech

Sound Contrast Visual Cue Description of Visual Cue

Ip/ vs. /bl Lip rounding Lips are rounded for /p/, unrounded for /b/

It/ vs. /d/ Tongue tip position Tongue tip touches the alveolar ridge for /t/, /d/

fi/ vs. la/ Lip spreading/rounding Lips are spread for /i/, rounded for /u/

/m/ vs. /n/ Nasal airflow Visible airflow through the nose for both /m/ and /n/

Children learning to distinguish between the sounds /p/ and /b/ often rely on visual cues. They observe the difference in
lip rounding between these sounds and use this information to categorize them correctly. Similarly, they might use
visual cues to differentiate between vowels like /i/ and /u/, which differ in lip spreading and rounding.

V. CONCLUSION

The investigation into the phonological development of Urdu-speaking children, guided by sfunctional cognitive
framework, has yielded compelling insights. The findings strongly support the hypothesis that phonological acquisition
is not random but shaped by the prescribed principles. The physiological constraints of the vocal tract, the influence of
human behavior through imitation and social interaction, the functional use of sounds in communication, the impact of
the acoustic medium on perception and production, and the integration of visual cues with auditory information all
contribute to the non-random syntagmatic and paradigmatic distribution of phonological units in children's speech.

This study highlights the importance of considering phonology as a dynamic and adaptive system, shaped by the
interplay of biological, social, and cognitive factors. The findings have significant implications for theoretical models
of phonology, emphasizing the need to incorporate functional and cognitive considerations into our understanding of
sound systems. Moreover, the research offers valuable insights for language development and education, highlighting
the importance of creating supportive environments that foster phonological awareness, experimentation, and
meaningful communication.

While this study has shed light on the phonological development of Urdu-speaking children, further research is needed
to explore the generalizability of these findings to other languages and populations. Future studies could investigate the
role of individual differences, such as cognitive style and learning preferences, in shaping phonological development.
Additionally, longitudinal studies could track the long-term trajectory of phonological development, examining how the
influence of the principles changes over time.
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This research has provided empirical evidence for the non-random nature of phonological acquisition and the
significant role of external factors in shaping phonological systems. By understanding the principles that guide
phonological development, we can develop more effective strategies for supporting children's language learning and
promoting their overall linguistic competence.
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