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Abstract

Employing a Cognitive Linguistics framework—specifically Langacker's
Cognitive Grammar, Rosch's Prototype Theory, and Hickok and Poeppel's dual-
streams model—this research explores Inconsistent Phonological Disorder (IPD)
in Persian-speaking children aged 5-7 years. Speech data from seven children
with IPD were analyzed using both quantitative and qualitative methods,
revealing the following results: First, 73% of phoneme production errors showed

a relationship between instability (e.g., /k/ to /t/ substitutions) and a deficit in
phonological encoding at the formulation stage of the Levelt model. Second,

syllabic simplification in the form of CVC to CV structures was the dominant
strategy for reducing cognitive load in children with IPD (mean of CV
syllables = 0.68). Third, dysfunction in the dorsal stream, especially in the
parietal-premotor connections, was identified as a neural factor in the instability
of phoneme production. Cross-linguistic comparisons showed that in Persian,
IPD errors mainly involve phoneme substitution, while in languages with
complex phoneme clusters, such as English, the reduction of these clusters
predominates. This study suggests that efficient IPD treatment should focus on
strengthening phoneme cues and improving the function of dorsal stream neural
circuits. In addition to enriching the neurocognitive literature on IPD, the
findings of this study provide guidelines for the developing integrated treatment
protocols. Therefore, IPD is considered a multifaceted deficit resulting from the
dysfunctional interaction of cognitive, linguistic, and neural systems. Its
treatment requires a comprehensive approach  targeting  both mental
representations of phonemes and the associated neural circuits. It is suggested
that therapeutic exercises be designed based on Rosch's theory, focusing on
strengthening the representation of exemplars through frequent words. Also,
neuromodulation methods such as transcranial direct current stimulation (tDCS)
may prove useful and effective in improving premotor cortex function and the
transfer of phonological schemas..
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1. Introduction

Language is the most important tool for communication. But not all people can use this divine gift to
the same extent. Some people experience speech and language disorders, so they cannot use
language as typically developing individuals do. One group of these people are children with
inconsistent  phonological disorders. Children with this disorder have problems in the optimal
production of speech sounds characterized by the use of multiple error forms for the same word,
variability in the production of phonological features depending on the context and the presence s of
non-developmental and delayed error patterns together. These children may also show linguistic and
cognitive defects in the abstraction of language specific phonological rules. Research suggests that
these people have defects in the motor storage of phonemes or the retrieval of a phonological output
plan. It is assumed that the core deficit in IPD lies in the ability to produce the accurate
phonological plans at the pre-production stage. In this research, the speech of 7 monolingual
Persian-speaking children has been collected using a phonological test. This study employs a
descriptive and analytical research design based on cognitive linguistics, especially Langacker's
Cognitive Grammar and Rosch's Prototype Theory and language processing in the brain. The
purpose of the research is to explore how association, schematization and categorization are altered
in these children’s production of the sounds and the phonological schemas., what does it have to do
with the prototype? This study will consider the relationship between these processes and the
concept of prototype.

2.Method

This study employed a descriptive, analytical research design. Participants included a convenience
sample of seven monolingual Persian Speaking children (6 male), aged 5 to 7years, diagnosed with
IPD and no oral-motor or other disorders. They were recruited through referrals to a Speech
Therapy Clinic. Speech samples were collected during clinical sessions and then transcribed based
on the international phonetic alphabet. Data analysis involved a systematic description of the
phonological errors produced by each participant, followed by a detailed analysis based on the
previously mentioned theoretical framework.Data collected from speech therapy clients were
transcribed and organized into separate tables. The analysis focused on unusual errors or words
pronounced in several different ways, as these types of errors are highly indicative of inconsistent
phonological disorder. In the next step, the syllabic structure and phonotactic of each participant was
analyzed based on the principles of cognitive linguistics

3.Results

The speech of seven Persian-speaking children aged 5 to 7 years was analysed  within the
framework of cognitive linguistics and the model of speech processing. Key findings are
summarized here. For participant 1, the word /dotfeerxe/ was produced in three different ways
(Table 1), but they preservd s the basic phonological schema of the word. The errors involved
problems in assembling speech sounds, but they were closest to the target. This shows that the
sound scheme has not changed, but the sound form has changed and evolved. Participant 2, also
pronounced the word /parvane/ in three ways (Table 2). In fact, the phonetic transformations that
took place here are all similar and close to the target schema. In the pronunciation of this word, the
syllabic pattern has not changed and the phonetic form has the least deviation from prototype from.
Participant 3, showed more unusual error patterns. For example, the target word /jeexyal/ was
produced as /pzta/. The syllabic scheme of the target word is /cvceve/, which was simplified to
/evevlindicating that the syllabic pattern has changed and is unlike the prototype schema.
Moreover, when the child has a problem in assembling words, he recalls sounds from his phonetic
treasury, to produce the easiest word. In the phonological processes of this child, what is assembled
in Broca's area from the phonemes recalls from the phonological store, in addition to phonetic
changes, evokes syllabic categories with simpler schemas and less detail (Table 3). Subject number 4
seems to have more severe problems in phonology. The problem in producing the target phonemes
suggests that although recalling phonemes located in the parietal lobe is done well, processing is
more difficult in the frontal lobe areas and Broca's area is able to handle this well. This leads to
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significant alterations in both syllabic schemas and phonetic realization of the words, resulting in
productions that deviate from the prototype and display a greater diversity of error types. (Table 4).
Participant 5 had more problems with longer and polysyllabic words, and therefore it is clear that his
speech does not have much problem and his facial movement planning is less disordered. Most of
his vocabulary, with one exception, are bisyllabic, and the syllabic schema of the target words rarely
changed, and when the words are placed together in the stage of motor planning, only phonetic
transformations take place, without changing the schemas of the words (Table 5). Participant 6 had
more severe problems than the previous one. This subject pronounced the target word /keefgir/ in two
differebt ways. The syllabic schema of this word is /cvceve/ and they were converted into, /cveev/
and /cvev/. In this case, in addition to the fact that the schema of the syllables has changed, the form
of the words has also become deviant from the prototype of the word (Table 6). The last
participant, primarily showed phonetic changes and transformations than a reduction in syllabic
patterns. Although the syllabic schemas also changed, the problems of combining the forms were
not severe. In general, it can be concluded that the problems of motor planning reduce the load of
cognitive processing and make easier phonological schemas association. Therefore, simple
phonological schemas that do not have complex structure are created and finally lead to the creation
of syllabic phonological categories different from normal people (Table 7).

4.Conclusion

The research findings show that when the motor planning of a phoneme is problematic, the mapping
of the stored phoneme motor program from the junction of the Parietal and Temporal lobes of the
left hemisphere to the premotor and Broca's cortex is not done well. Therefore, the speech contexts
move towards reducing the processing load of the brain and mind, and this phenomenon appears in
the form of inconsistent phonological disorder. Therefore, in order to reduce the processing load,
firstly, the defect in the motor planning of a phoneme causes the production of phonemes in different
contexts in such a way that at a higher level of processing, these phonemes evoke another phonetic
or syllabic category. Secondly, according to these associations, the formation of phonetic and
syllabic schemas is valid, which allows motor planning, and this process simplifies processing.
Thirdly, the placement of a phoneme in a specific context makes the categorization of a phoneme or
syllable closer to another phoneme or syllable.
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