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ABSTRACT: The study investigates the phonological processes of language-impaired children between
the ages of 5 and 15. They were drawn from different special schools within Akwa Ibom State. They were
purposively selected to examine the severity of the disorder for possible therapy and remediation. The study
focused on the phonological processes of fricative stopping and velar fronting. Data were collected using a
phonological diagnostic screening scale (PDSS) and a picture Naming task (PNT) for participants to identify and
read. The theory of the Generative phonology approach was employed. Duration, voice onset time (VOT),
intensity, and formant were analyzed using Praat software. For velar fronting, it was established that 60% of the
female children under study realised /t/ for /g/ while 40% realised /k/ for /g/; that is, there was no female
respondent who appropriately articulated /g/ as /g/ in /g3:// and /geit/. In contrast, 40% of the male respondents
realised /t/ and /k/ as a substitute for /g/ while only 20% of male children under study correctly realised /g/ as /g/
in /g3:l/ and /geit/. It implied that the children with language disorders under investigation have problems
articulating /g/ as /g/ at the word-initial boundary. From the result, the study confirms the findings in the studies
that stops were used primarily as substitutions for word-initial fricatives and affricates. The study recommends
that other areas of linguistic analysis in children with language disorders be investigated for early remediation.

KEYWORDS: Fricatives, Language Disorder, Phonology, Phonological Processes, Velar
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Introduction

Language acquisition is the primary characteristic that sets humans apart from other animals and
places language at the core of all human endeavours. Whether spoken or unspoken, language is the sole
means through which thoughts are conveyed and exchanged among individuals. The ability to learn and
produce natural language and move beyond the communication of sign and body language is unique to
human beings. (Etim and Okon, 2023). In its most precise form, language refers to speaking, writing,
or signing in a particular context (Crystal, 2008). According to Bernstein and Tiegerman (1993),
language is a code or system that is common by individuals in a society. It is a traditional means of
representing ideas using symbols and rules that determine how these symbols can be combined. The
component rule system that governs sounds, words, sentences, meaning, and language use is highly
intricate. It forms the foundation for an individual's language understanding and production abilities.

Language is acquired during the early years of a child's life, regardless of their conditions in
terms of development and IQ, as long as the child is exposed to language. Typically, a typical child can
learn language, which is a characteristic of all humans. This process occurs in distinct stages and follows
consistent patterns. According to McGregor (2010), it is claimed that all typically developing children
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in any society gain a proficient command of a language within a few years. The duration could range
from two to several years. By age five, the child would have developed the language’s fundamental
phonological, grammatical, semantic, and pragmatic aspects. Fromkin, Rodman, and Hyams (2010)
argue that language acquisition is a process that involves creativity. It is observed that the child's
grammar develops in distinct stages, and at each level, the child's speech follows the rules and patterns
learned during that stage. As the child's language proficiency grows, they learn a specific grammatical
framework from the various forms of their native language that they are exposed to. According to the
Scottish Rite Foundation, (2023), as children grow, they simplify complex words in predictable ways
until they develop the coordination necessary to articulate clearly. This process is referred to as the
phonological process.

Leonard (1998) defines language disorder as a challenge or variation in the process of acquiring
language, which can be attributed to deficiencies in genetics, biological, perceptual, cognitive,
linguistic, and contextual factors. Furthermore, at the 2016 International Conference of Language
Therapists, Bishop, Snowling, Thompson, and Greenhalgh agreed that the term 'language disorder'
pertains to language impairments that impede communication or learning in daily life and are linked to
an unfavorable prognosis. The language problem can be linked to recognised disorders such as autism
spectrum disorder or inherited conditions like Down's syndrome and sensorineural hearing loss. It is
considered a disorder that affects the development of language.

This study examined the phonological processes of children who have language difficulties.
During the process of child language acquisition between the ages of 2 — 6, the child’s phonology has
a segmental shortfall and inaccuracies. With these limitations, the child adopts strategies to overcome
these shortfalls in pronunciation by simplifying the sounds. These simplifications spark various
phonological processes. (Nyarko, Adomako, and Odoom, 2023). If the child cannot outgrow the
simplification stage to overcome the phonological processes beyond the typical period, it becomes a
problem. There are various phonological processes, and this study will concentrate on the fricative
stopping and velar fronting. Fricative stopping is when a fricative is substituted with a stop consonant
when talking. Nyarko, et al (2023) observe that the most common phonological process in child
language acquisition is the process of stopping, where fricatives or affricates prove relatively
challenging to the child, and tend to replace with the stops. Velar fronting is a situation where a
consonant that is to be produced at the further back of the oral cavity is substituted with those produced
at the further front. In his study, Goad, (2016:14) observes that “physiological constraints on young
children’s vocal anatomy, including a relatively bigger tongue size and shorter palate, result in velars
being articulated in a more anterior position than adults”.

Therefore, this study is motivated to provide data on the phonological processes in children with
language disorders, concentrating on fricative stopping and velar fronting as the first step toward critical
intervention and proffer recommendations for possible remediation. The study took a period to collect
data and analyse. The researchers visited the participants frequently and subjected to reading tests, it
was observed that there were gaps to fill in their articulation. That informs the need for this study to
provide data on the phonological processes of children with language disorders in these areas for
remediation.

METHODS

Participants for this study were drawn from different special schools in Calabar, Cross River
State and Uyo, Akwa Ibom State. 15 children (8 males and 7 females) who were previously diagnosed
with language disorders were selected. 10 were monolinguals with English as their L1 (First language),
while 5 were bilinguals with English as their L1 and Efik/Ibibio as their L2 (Second language).
Participants between 5 and 15 years of age and those with moderate language defects were purposively
chosen to participate in the study. The instruments used were the phonological diagnostic screening
scale (PDSS), which comprised short sentences that cut across the phonological processes under
investigation. Also, a Picture naming task (PNT) with catching colours on the pictures was implored
for the participants to identify and read. The researchers constantly visited the clients in their different
schools and homes to familiarise them and make it easier for them to respond to questions and
conversations. The study investigated the prevalence of phonological processes of fricative stopping
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and velar fronting in the participants. The study was not a comparative study between the typical and
atypical impaired language of those children. Therefore, a control group which was used was only to
help the researchers take a stand on the responses from the clients. For the language assessment, the
Clinical Evaluation of Language Fundamentals 5 (CELF5) was implored to assess the individual’s
clients’ receptive and expressive language scores. In addition, speech elicitation was administered using
the (HAPP-3) which is the revised edition of Assessment of Phonological Processes — Revised (APP-
R). Two certified, trained, and licenced speech-language pathologists conducted these assessments. The
responses were recorded for analysis using Praat software. The assessment and the analysis was done
more than once to ascertain the validity and reliability of the acoustic measurement. The sentences
comprised in the PDSS were as follows:

Fricative stopping —

1. I am very hungry

2. Joy is my firiend

3. His name is Victor

4, The bird will fly away
5. My skirt is fine

Velar fronting —

1. The cat is under the chair
2. She is a gir!

3. She came yesterday
4. Close the gate

5. Bring the kettle to me
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LANGUAGE DISORDER

Language problems can be categorised based on many factors such as the assumed cause, the
time it starts, and the key systems it affects (Kohnert, 2013). Language problem refers to a condition in
which a youngster experiences challenges in effectively expressing their thoughts and ideas through
voice, writing, or gestures. Language disorder refers to a condition where individuals struggle to
effectively communicate and comprehend language. Language disorder, as defined by the National
Academy of Sciences, Engineering, and Medicine (2016), refers to a condition where individuals
experience difficulties in both expressing themselves and understanding others due to disruptions in
acquiring vocabulary, word ends, and sentence structure. In cases of severe language dysfunction, a
child faces significant challenges in using accurate vocabulary and syntax, and may struggle to
understand spoken language. Language disorder, as defined by Prezas and Jo (2017) and Gillespie
(2015), refers to a condition where individuals experience difficulties in understanding and or
expressing language in both their native language and a second language. Language disorders
encompass difficulties in processing linguistic information and manifest in various aspects of language,
such as phonology, morphology, syntax, semantics, and pragmatics. Consequently it is crucial to
monitor a child's language development at every stage to detect any deviations. The deviation could
also occur among children with Developmental language disorder (DLD). Gradudette, (2022) notes that
those with DLD may present with difficulties in the areas of phonology, syntax, morphology, semantics,
discourse, and pragmatics. It is also worthy of note that even children with speech-language disorders
(SLD) express symptoms similar to those with DLD. However, Foster et al. (2023) observe that children
with SLD show lower academic skills compared to their peers without language disorders.

PHONOLOGICAL DISORDERS
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A phonological disorder is a condition in which a kid experiences challenges organising their
speech sounds into coherent sound patterns. It is a speech problem that impacts a child's ability to
produce sounds correctly at the phonological level. According to Spivey (2012), phonological disorders
are characterised by a child's struggle to comprehend their language’s sound system and speech rules
of their language, which other children appear to learn effortlessly. These illnesses have a more
comprehensive range and are more intricate than just difficulties with articulation. Phonological
disorder is a speech sound disorder characterised by impaired comprehension and production of speech
sounds and the rules that regulate them (Randolph, 2017 & Bauman-Waengler, 2013). The phrase
"phonological disorder" is often a comprehensive term encompassing both articulation and
phonological disorders. In other instances, Randolph (2017) notes that the phrases "functional
phonological disorder" and "developmental phonological disorder" are used interchangeably.
According to Bowen (2015), an articulation disorder refers to difficulties at the phonetic level, while a
phonological disorder implies problems with the phonemic or cognitive-linguistic organisation of the
speech sound system.

Prath (2016), states that phonological problems involve consistently using a particular set of
mistakes. Frequently, a youngster may exhibit the ability to articulate a sound accurately but may
struggle with its appropriate placement inside a word or may alter the sound. This frequently leads to a
streamlined generation of the word. Children with phonological problems sometimes struggle to be
understood during conversations and face language and literacy challenges, particularly in phonological
awareness. In addition, words with two syllables, such as 'elephant', can be pronounced as 'ephant'.
Occasionally, a whole set of sounds may be spoken incorrectly. For instance, sounds such as /s/, /f/, /f/,
/8/ can be pronounced as /t/. For example, the word 'fire' may be pronounced as 'tyre', 'shoe' as 'too',
'sun' as 'tun’, and 'chin’ as 'tin'. Phonological dysfunction is when a kid fails to acquire the capacity to
articulate certain or all speech sounds that are typically expected at their age (American Psychiatric
Association, 2000). Phonological dysfunction is a condition in which a child cannot produce speech at
a typical level for their age due to difficulty in the required sounds. According to Wagner, Torgesen,
and Rashotte (1999), the phonological core deficit refers to the challenges in utilising phonological
information while processing written or spoken language. Felsenfeld, Broen, and McGue (1992:1994)
note that children with phonological abnormalities frequently face persistent linguistic difficulties that
affect their academic and occupational achievements. The phonological impairment in a child with
language disorders is focused on the phonological processes that continue to exist in that child.

PHONOLOGICAL PROCESSES IN CHILDREN’S LANGUAGE ACQUISITION

During language development, certain children may encounter challenges in acquiring or
articulating specific sounds, while others may face difficulties pronouncing entire words. Consequently,
individuals sometimes substitute challenging sounds with easy ones or omit difficult noises. These
speech errors during language acquisition are referred to as phonological processes. According to Hanks
(2013), phonological processes refer to the systematic faults in speech made by typically developing
youngsters as they acquire language, which is used to simplify speech. These errors arise due to a
deficiency in the capacity to effectively arrange and synchronise the articulators - namely, the lips,
tongue, teeth, palate, and jaw - to produce clear speech. Due to this inadequacy, the intricate sounds are
simplified until the children can communicate clearly with coordination. For instance, consonant
clusters can be simplified to a solitary consonant, such as 'pane' for 'plane', or the omission of the
unstressed syllable in a word like 'banana’ to become 'nana'. As stated by Ball (2016), a phonological
process is a cognitive operation that occurs during a speech to replace a group of sounds or sound
patterns that pose a common challenge to an individual's ability to speak with a different group that is
similar but does not have the challenging characteristic.

The phonological process is a patterned modification of the adult speech system. Radford,
Atkinson, Britain, Clahsen, and Spencer (1999) observe that after the child has acquired about fifty or
so words, a sudden change often takes place. Children simplify their pronunciations and, at the same
time, start developing a great many new words exceptionally quickly. Words that may have been
pronounced correctly at first suffer those simplifications, which are the phonological processes. In the
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opinion of Merkel-Piccini, (2001), the general guideline for sound to be acquired and mastered is as
follows:

36 months (3 years) :/n/, /m/, /p/, /h/, /t/

40-44 months (3.4-3.8 years) /M1, Iwl, Ing/, /vl, g/

48 months (3.6 years) :/s/, /j/, /d/

48 plus months (up to 6 years) : /t/, /1/, /sh/, /ch/, /z/, v/, /j/, /th/

According to Merkel-Piccini (2001), while children are developing these sounds, replacing a
more difficult sound with a more effortless one is common. They can also shorten words that have many
syllables or change word structures. Bernthal and Bankson (1988) assert that phonological processes
may be grouped into two functionally distinct categories: whole word processes, which simplify word
or syllable structure and segmental contrast within a word (generally through reduction or assimilation),
and segment substitution processes, which involve substitution for specific segments or segment types
(regardless of syllable-or word position). Phonological processes are typical speech errors in a child’s
language acquisition, but they become disorders or impairments when a child cannot outgrow them.

For Ball (2016), in the acquisition data, fricatives are usually replaced by stops at the nearest
place of articulation. Sounds that stop airflow are more accessible to produce than the ones that impede
it. For example,/f/ and /v/ are replaced by /p/ and/b/, respectively, meaning that the fricative property is
being simplified. In fricatives, the final consonants are often replaced with simpler ones. Clark (2003)
states that children frequently omit the final consonant or even the final syllable

GENERATIVE PHONOLOGICAL ANALYSIS OF DISORDERED CHILD SPEECH

Ball (2016) looks at rules that describe systemic simplifications (i.e. simplifications to the client’s
phonological system). Among the common phonological patterns found in this category are the
realization of target fricatives and affricates as stops, the realization of target velars as alveolars, and
the realization of target /t/ as /w/. Ball also observes that these patterns are system-wide (i.e. they apply
irrespective of context), therefore, the rules are context-free, and the context part of the rule is used
merely to expand the features of the input. [llustrations from Ball are as follows:

[+cont] — [-cont] / -son

+cons

(Fricatives and affricates realized as stops)

-ant +ant

-cor +cor +cons
+high —> -high / -cont
+back -back

(Velars realized as-alveolars.)

+cons -cons
+cor cor -cor +son
-high -high—» +high /-ant
-back -back +back |-lat

(target ¥/ realizedlas [w].)

Another process that affects a systemic simplification is where syllable-initial obstruents are
realized as voiced only and syllable-final ones as voiceless only, often termed context-sensitive voicing.
This can be expressed in the following rule:

+cons [+voice] /o

-cont [ Voicei/ o
Other structural simplifications include the deletion of word-final consonants and the
simplification of consonant cluster. The former can be expressed in a simple rule:

[+cons] —q)/ #
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Source for examples: (Ball, 2016.p 64)

DATA PRESENTATION AND ANALYSIS

Analysis of fricative stopping

The data analysis was done using the Praat software to provide an acoustic description of the
phonological properties. Below is the analysis of fricatives at the word-initial boundary produced by
the clients within a phonetic environment. This analysis did not consider variations as errors. Instead,
they are products of neuro malfunction and impairment in the clients' language.

The analysis focused on an acoustic account (duration, voice onset time (VOT), intensity, and
formant) of fricative stopping at the word-initial boundary among children with language disorder. In
the speech production for the syllables segmented into five (5) sentences, each sentence has one word
with a fricative voiced or voiceless fricative at the initial word boundary. From the analysis, we
discovered that clients spent 14.382ms to produce the tokens (voiced or voiceless fricative at word
initial boundary) and an average of 0.575ms; each token (fricative) was produced at 0.575ms. In
addition to the durational patterns, voice onset time (VOT), which was rarely recorded, had a sum of
0.949ms and an average of 0.135ms. Generally, fundamental frequencies for the articulation of /v/ and
/t/ as /p/, /v/ and /t/ was 107560.238Hz (at an average of 21512.047Hz) for F1, 602386.24 (at an average
of 120477.248Hz) for F4; as /v/ was 11774.171Hz (at an average of 5887.085Hzz) for FI,
104342.642Hz (at an average of 52171.321Hz) for F4, as /f/ 21995.665Hz (at an average of
10997.832Hz) for F1, 116602.005 (at an average of 58301.002Hz) respectively.

The phonetic realization of /v/ in sentences 1 and 3

— [pl /- #

The above rule implies that the phoneme ‘/v/ becomes /p/> when it occurs at the word-initial
position as in Victor, very in the sentences, His name is Victor. I am very hungry

/z/ —_— [s] /- #
+voice -voice

+sonorant - sonorant

+fricative +consonantal
+cons

The articulation of /v/ and /p/ has similarities in children's phonology. From the phonetic
properties of the two consonant sounds (/v/ and /p/), it was evident that they both share few similarities
that made the children to articulate one for another. Analysis showed that 35% of the respondents
realized /v/ in ‘Victor’ and /v/ in ‘very’ as /p/ respectively. Furthermore, it was discovered that 30%
and 25% of the respondents realized /v/ as /v/ and /b/ for the articulation of Victor and very respectively.
The latter statistics identified that only 30% of the respondents could accurately articulate /v/ in Victor
and very. It implies that when 30% of the respondents do not have any problem articulating the voiced
fricative as voiced fricative at the word-initial boundary, 35% produced it as fricative stopping, which
serves as a variant form. In sentence 1, 60% of the respondents (for male and female) realized very as
pery substituting the phoneme /v/ for /p/ while only 30% of the respondents could correctly produce the
phonetic symbol. This indicates that these children within this age bracket who are expected to have
outgrown these children speech forms still keep them due to a mal-functional cerebellum. This implies
that even when they see very, they could produce it as pery.

Fricative stopping shows that fricative sounds are rendered as stop consonants. The phonological
processes and alternations are identified in the phonological properties (see Table .1)

Table 1: Articulation of /v/ as /p/ at word-initial boundary for Victor and Very

Formant
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/p/ (male) /p/ (female)

F1_Hz F4 Hz F1_Hz F4 Hz
Sum 6648.707 37416.818 4222.022 4126.993
Average 1108.117 6236.136 703.670 4126.993

Table 1 shows that even when respondents articulate the same phoneme, the phonetic properties
of the speech could vary. For instance, the average F1 for males at 1108.117Hz and 703.670Hz for
females with a difference of 404.447Hz shows that female children with language disorder could pitch
higher than the male children with language disorder, the formant rule states that the higher the
frequencies articulated, the lower the phonetic quality of the phoneme realized and the lower the
frequencies, the higher the quality of phonetic realization. However, when F1 considers phonetic quality
regarding heights, F4 considers phoneme realization and articulatory constriction position. Analysis
also attests those respondents articulate /v/ as /p/ within 0.41ms while when it is realized as /v/, duration
is stretched to 0.44ms. The varied durational patterns under study for /v/ and /p/ are slightly evident
because the sonority and resonance level for the voiced fricative (/v/) differs from the voiceless fricative.

0.378680__ 0.449386 (2225 /s) |0.828066

-0.2062]

5000 Hzj 31500 Hz
256.9 Hz

1356
1 /@m veri hongri/ fﬁ"m
. . egment
- 2 /&em veri hangri/ (32 13)
0.370020 0.449386 0.752620

FIG 1: Representative Praat picture for the realization of /v/ in sentence 1
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FIG 2: Representative Praat picture for realization of /p/ in sentence 2, 4 and 5

Figure 1 identifies the acoustic features of clients that realised /v/ as /v/ in Victor and very and
Figure 2 identifies the acoustic features of clients that realised /p/ as /v/. The circle in Figure 1 indicates
that the phoneme (/v/) is not realised as voiceless, that is why the amplitude of the circled segment is
dark; it projects the level of resonance that the respondent articulated. If the sound were to be a voiceless
fricative, there would have been a fainting and whitening amplitude. In addition to that, if the /v/ is
realised as /f/, there would have been a distortion of the blue line which specifies pitch contours. For
instance, there is no break at all because from the commencement of the speech production to the end,
and the phonemes that constitute the sentence are voiced. The acoustic properties for /v/ read as F1 at
7040.168Hz (on average, 586.680Hz) and F4 at 64280.34Hz (on average, 5356.695Hz).

The phonetic realization of /f/ in sentences 2, 4 and 5
—H> [p]/- #

It implies that the phoneme /f/ becomes /p/” when it occurs at the word-initial boundary in fine,
friend and fly. For instance,. My skirt is fine, Joy is my friend. The bird will fly away.

1/ —> [p] /- #
-voice -voice
- sonorant - sonorant
+ricative +cons
+cons + stop

The phonetic resemblance of /f/ and /p/ is related to consonantal and voicing. These two
characteristic resemblances may account for the phoneme substitution exhibited by the clients. The data
showed that 61.66%, 25%, and 13.3% of the clients realized /p/ as /f/, /{/ as /f/, and /t/ as /1/, respectively.
This shows that children with language disorders articulate /p/ for /f/. This suggests that special attention
is to be given to them and a therapist to work with them through the report from a linguist for proper
remediation. The speech production percentages indicate that only 25% of the clients could
appropriately articulate (/f/ as (/f/).

Each speech production has varied durational patterns that differentiate one phoneme from
another. For instance, respondents spend an average of 0.523ms for /p/, 0.583ms for /f/, and 0.513ms
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for /t/ as a substitution for /f/. From the durational properties, participants were discovered to prolong
articulation of /p/ more than others (/f/ and /t/) by -/+0.06ms. Also, the realised phonemes have varied
intensity properties; for instance, the production of /p/ as /f/ has 63.65dB, /f/ has 60.22dB, and /t/ as /f/
has 75.14dB. From the intensity analysis, it is evident that /t/ has the highest value. It implies that the
phoneme is louder than others (/f/ and /p/) while /f/ has the least. The reason is not far-fetched; the
articulation of voiceless fricatives is often accompanied by noise, contributing to the downstep of
intensity for /1/.

The production of stop consonants shows that the air stream is blocked entirely, and the voice
onset time, (VOT) features the production of stop consonants, it often considers the length of time that
passes between the release of a stop consonant and the onset of voicing. The data analysis showed that
the average for the production of /p/ ranges from 0.01 to 0.13ms.

Figure 2 indicates the respondents' articulation of /p/ as /f/. The encircled segment depicts
low amplitude and resonance because the sound is rendered as voiceless. The analysis showed that
stoppings are realised as fricatives and fricatives at the word initial; this indicates that stopping
characterizes child phonology, especially among people with a language disorder. The encircled
segment in Fig 6 shows that phoneme /p/, which is realised as /f/ is voiceless and shows that the segment
represents the level of resonance produced. The acoustic properties for /p/ reads as F1 at 4222.022Hz
(average, 703.670333Hz) and F4 at 24761.962Hz (average, 426.99366).

Analysis of Velar Fronting

Velar fronting occurs when respondents substitute the /k/ and /g/ sounds (produced when the
tongue contacts the velum or soft palate at the back of the throat) with sounds that are made with the
front of the mouth, most often the /t/ and /d/ sounds. Tokens that comprised this segment were five: cat,
kettle, came, girl, gate. In five sentences, one for each token, the velar occurred only at the initial
position of the word boundary. Three and two of the tokens were voiceless (cat /kat/, kettle /ketl/, came
/keim/) and voiced (girl /g3:1l/, gate /geit/) respectively. From the data, it was established that, sixty
percent (60%) of the clients realised /k/ in /kat/, /ketl/ and /keim/ as /t/ while forty percent (40%)
correctly articulated /k/ as /k/ in /kat/, /ketl/ and /keim/ without phoneme substitution. The acoustic
properties of these realisations were 1321.997Hz for F1, 67.96dB, 0.422ms for the articulation of /k/ as
in /kaot/, /ketl/ and /keim/, while articulation of /t/ as /k/ has 1258.926Hz, 64.41dB, 0.452ms. In addition
to that, only production of /t/ as /k/ has VOT which was an average mean of 0.21ms. The production of
/g/ in /g3:1/ and /geit/ has three realisations, which are /g/ as /g/ which has an average of 0.491ms (for
duration), 72.95dB (for intensity), 0.165ms (for VOT), 1034.616Hz and 6755.782Hz (for F1 and F4
respectively); /g/ as /k/ 0.481ms (duration), 66.85dB (intensity), 0.15ms (for VOT), 1187.528Hz and
6834.051Hz (for F1 and F4 respectively), /g/ as /t/ has 0.506ms (duration), 67.05dB(intensity), 0.127ms
(VOT), and 1222.289Hz and 6689.017Hz (for F1 and F4 respectively). The acoustic analysis also shows
the differences in velar articulation and how /g/ shared similarities with fronting. For instance, /g/, which
is a voiced velar plosive, has an average formant of 1034.616Hz as F1, while the realisation of /g/ of /t/
has 1222.289Hz, with a difference of 187.673Hz, which is less than 200Hz. This illustrates similarities
in the speech constriction for /g/ and /t/ by the respondents under study. However, the phoneme
substitutions have phonological factors that warrant phoneme alternation or substitution, which may
result from learners’ incompetent language usage, speech deformity, deficiency in articulatory organs,
or brain malfunctioning. Beyond that, the production of /g/ has /k/, /g/ and /t/ without necessary
consideration to voicing that characterise phonemes as discovered in the phonology of the respondents
under investigation.

The Phonetic Realization of /K/ In Sentences 1,3 And 5
—H [t]/- #

This phonological rule implies that phoneme ‘/k/ becomes /t/” when it occurs at the word-initial
position in /kat/, /ketl/, /keim/. For instance, in sentences that include: The cat is under the chair. She
came yesterday. Bring the kettle to me.
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/k/ —> [t]/- #
-voice -voice
- sonorant - sonorant
+velar +cons
+cons

The data showed that 60% of the respondents realised /k/ in /kat/ as /t/ in /tat/ while only 40%
appropriately articulated the /k/ as /k/ in /ka#/. Considering that 60% of the respondents substituted /t/
for /k/, it is inferred that phoneme substitution surfaced without the consciousness of ‘who’ listens to
‘what’ in the phonology of children and, most notably, the speech-disordered children under study.
However, it should be noted that the children with language disorders who participated in this study get
discouraged and withdrawn when they notice that they are unable to articulate correctly for people to
understand them. For example /¢awt/ is realized in place of /kat/ where /t/ occurred at both word-initial
and word-final boundaries. It is significant to point out that the two sounds are voiceless plosives and
can have aspiration when they appear at the initial position before a strong vowel(s). The articulation
of the voiceless velar plosive as fronting (voiceless alveolar plosive) was common among the clients
under study.

The data revealed that 80% of the male children realised /t/ instead of /k/ within an average
duration of 0.37ms, with 58.94dB and VOT of 0.25ms. Whereas 80% of male respondents substituted
/t/ for /k/, and only 20% could appropriately articulate /k/ as /k/ in /kat/, /ketl/ and /keim/. 60% of the
female respondents correctly articulated the phoneme /k/ as /k/ in /kat/, /ketl/, /keim/within the duration
0f 0.313ms and 73.16dB and 40% of the female children wrongly articulated /t/ for /k/ as substitution
instead of 60% that we discovered for male respondents.
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FIG 3: Representative Praat picture for /k/ as /k/
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FIG 4
FIG 4: Representative Praat Picture for /K/ As /T/

Comparing the acoustic properties of /k/ as realised differently in Figure 7 and 8, it is evident that
resonance of the velar (/k/) varied from fronting (/t/). Formant made clear differentiation, for instance,
realisation of /k/ has 1325.951Hz for F1 and 6442.408Hz for F4, while realisation of /k/ as /t/ has
1253.897Hz for F1 and 6691.825Hz for F4, with a range difference of 72.054Hz for F1 and 249.417Hz
for F4. This differentiation attests that the properties of the two phonemes /k/ and /t/ has surface
realisation from the phonetic abstraction of /k/. Generative phonology claims that several phonological
rules account for speech production of abstraction that differ from surface structure.

The Phonetic Realization of /G/ in Sentence 2 And 4
—¥ (KL, [t] /- #

This phonological rule infers that phoneme ‘/g/ becomes /k/ or /t/” when it occurs at the word-
initial boundaries in /g3:// and /geit/ For instance, in sentences that include: she is a girl, close the gate

/gl —> [tl1/- #
+voice -voice
+sonorant - sonorant
+velar +cons
+cons

The phonemes /g/ and /k/ are velar. The former is voiced while the latter is voiceless and any
attempt to realise /k/ (a voiceless velar plosive) for /g/ (a voiced velar plosive) reduces the phonetic
qualities of the voice through devoicing. Devoicing is a phonological process that accounts for the
speech production of voiced segments as voiceless. This may be caused by the linguistic environment,
respondents' competence and performance, or speech disorder. From the data, it was established that
60% of the female children under study realised /t/ for /g/ while 40% realised /k/ for /g/, that is, there
was no female respondent who appropriately articulated /g/ as /g/ in /g3:l/ and /geit/. In contrast, 40%
of the male respondents realised /t/ and /k/ as a substitute for /g/ while only 20% of male children under
study correctly realised /g/ as /g/ in /g3:1/ and /geit/. It implied that the children with language disorder
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under investigation have problems articulating/g/ as /g/ at the word-initial boundary (see Table 2

Table 2: Acoustic properties for girl and gate in sentence 2 and 4

Percen Average (Hz)
Phone | tages Millise Int \ F1 F4

me conds (ms) ensity oT
Realisations (dB)

g 40% 0.546 63. 114 6533.667
/k/ 17 17 4.650

—/ 50% 0.567 68. 112 6431.962

1t/ 52 .16 8.593

—fe=h 10% 0.519 79. 943 6684.889
/g/ 01 .16 21

0.750341 0.727424(1.375/ s) |1.477765
5817 : ‘ ;

o9|500 Hz

2822 Hz

75 Hz
sentence
(2)
segment
(5/6)

0372425

0
5677
)0 Hz|
32 Hz| : g
1 /fiis o g3:l/
=21 /fi I I is ei I ga:l/ [
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0 Visible part 1.531611 seconds 1.531611
FIG 5

FIG 5: Representative Praat picture for /g/ as /g/
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FIG6
FIG 6: Representative Praat Picture for /G/ As /T/

The durational pattern for the realisation of /g/ as /k/ was at 0.546ms, /g/ as /t/ was at 0.567ms
and /g/ as /g/ was at 0.519ms. This implies that children comparatively have a stretch of interval for the
articulation of voiced velar as voiceless fronting, voiceless and voiced velar which can be at 0.50ms.
That is to say that those children are conscious of timing in speech production of /g/, /k/ and /t/mainly
when these phonemes occur at word boundary initial.

From the data, it was established through Figure 5 and Figure 6 that phoneme substitution that
differentiate the abstract representations from the surface level of generative phonology is common in
the phonology of children with language disorder and phonological rules accounted for such variance.

DISCUSSIONS

The study investigated, identified, and acoustically analysed the duration, voice onset time
(VOT), intensity, and formant of fricative stopping at the word-initial boundary and velar fronting at
the word-initial boundary in the speech of children with a language disorder. Syllables were segmented
into five sentences, which are:

Fricative stopping —

1. I am very hungry

2. Joy is my friend

3. His name is Victor

4. The bird will fIy away

5. My skirt is fine

Velar fronting —

1. The cat is under the chair

2. She is a girl

3. She came yesterday

4. Close the gate

5. Bring the kettle to me

Each sentence has one word with voice or voiceless fricative at the word-initial boundary. For
fricative stopping, the clients spent 14.382ms to produce voice and voiceless fricatives and an average
of 0.575ms. This implies that in the final analysis, 35% of the respondents realised /v/ in ‘Victor’ and
/v/ in ‘very’ as [p] and 30% realised /v/ as [v] and then 25% realised /v/ as [b]. This confirms Ball
(2016)’s assertion that in the acquisition data, fricatives are usually replaced by stops at the nearest
place of articulation. This work was analysed based on the framework of Generative phonology theory,
as follows:
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It implies that phoneme ‘/v/ becomes /p/> when it occurs at the word-initial in Victor, very. For
instance, His name is Victor. I am very hungry

/z/ —> [s] /- #
+voice -voice

+sonorant - sonorant

+fricative +consonantal
+cons

The study confirms the findings in the studies of Bricker (1967), Olmsted (1971), and Snow,
(1963 as cited in Miccio and Ingrisano 2016) that fricatives are sound classes that most times are
mispronounced by children learning English and have more significant proportion and a more extensive
range of substitutions than other consonant, as well as Smit (1993), that stops were used primarily as
substitutions for word-initial fricatives and affricates.

For velar fronting, it was established that 60% of the female children under study realised /t/ for
/g/ while 40% realised /k/ for /g/, that is, there was no female respondent who appropriately articulated
/g/ as /g/ in /g3:l/ and /geit/. In contrast, 40% of the male respondents realised /t/ and /k/ as a substitute
for /g/ while only 20% of male children under study correctly realised /g/ as /g/ in /gs:l/ and /geit/. 1t
implied that the children with language disorder under investigation have problems articulating/g/ as
/g/ at the word-initial boundary.

CONCLUSIONS

Children with speech and language disorders, who often have disruptions or difficulties in
communication, feel they have some adverse impact on society. This causes them to withdraw from
themselves or feel inferior as they mature. More so, some parents who are unaware that language
disorder exists and that it could be caused by distortion due to mal-developed neuro-mechanism or mal-
function articulators may feel sad and angry. They may misinterpret the disorder as witchcraft or evil
spirit on the child, and the child ends up on the street with no care or attention. Against this backdrop,
a study of this kind is necessary to create awareness and a severe therapeutic remediation.

In this study, clients were confirmed to have gone through the language assessment, the Clinical
Evaluation of Language Fundamentals 5 (CELF5) which was implored to assess both receptive and
expressive language scores of the clients. Speech elicitation was administered using the (HAPP-3)
revised edition of Assessment of Phonological Processes — Revised (APP-R). Two certified, trained,
and licenced speech-language pathologists conducted the assessments. The responses were recorded for
analysis using Praat software. Five of the clients were bilinguals with competence in English, such as
L1, the primary language of conversation, and Efik/Ibibio, the L2, which they do not speak fluently.
Ten of the clients were monolinguals, speaking and understanding only English. However, the L2
(second language) did not majorly affect the pronunciation of the bilingual clients as dialectal
interference. The data collected was purely an accurate report of the clients’ production of tokens.

The analysis of the speech samples from the clients was done, and the results of the findings were
documented. Hopefully, these results will be helpful to speech therapists as a follow-up therapy for
children. The study is therefore considered as a research contribution to the pool of linguistic
knowledge. It also serves as a linguistic report on the children with language disorders in the research
areas and helps to direct the therapists on the areas to focus on when administering speech therapy to
the children.
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