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Abstract: English as a Lingua Franca is emerging in Indonesia, but it is not a well-documented
variety. This paper aims to describe the pronunciation features of Indonesian-Accented English
(IAE). Fifty educated Indonesians who were regular users of English were recorded reading two
texts. The phonological features of consonants, clusters, and vowels were investigated through
acoustic analysis and spectrographic observation. The results show that IAE is not predictable from
contrastive Indonesian English analyses; that IAE may confuse listeners (e.g., if ‘she’ is realised as
[si:]); and that speakers may regularly produce sounds at the beginning of words that they do not
produce at the ends of words.

Keywords: English as a second language; phonology; accented English; Indonesia

1. Introduction

With the increasing interconnectedness of the world through technology, trade, and
international communication, English has become the most widely used language in global
diplomacy, business, science, and the Internet. Since the Age of Discovery to the modern
day, Indonesia has not been immune to the influence of English. According to Smith
(1991), the first Englishman to set foot in Indonesia was Francis Drake when he purchased
cloves on the island of Ternate in 1580. The first English trading post was established
in 1602 by James Lancaster in Banten not far from present-day Jakarta. Despite English
having minimal influence during the three centuries of Dutch colonial rule, after Indonesia
declared independence in 1945, the provisional Indonesian government issued a decree to
adopt English as its first foreign language. This decision was influenced by the fact that
Dutch was associated with the former colonial rulers and was considered the language of
the enemy. Additionally, English was deemed more valuable for global communication.
Since then, the role of English has become even more instrumental in many aspects of
Indonesian society. Propagated by the government, sought after by employers, broadcasted
through media, mandated in schools, and endorsed by parents, it is no wonder that English
holds a significant place for numerous young Indonesians, surpassing its mere instrumental
value in everyday life (Lamb and Coleman 2008).

With a population of 270 million people and a language policy that favours the spread
of English, the number of Indonesian speakers of English might be increasing every year,
and a new variety of English seems to be emerging, as is happening in many other countries,
e.g., China (Wang 2023). While English communication involving different varieties of
English could become increasingly common, the considerable diversity in phonetic and
phonological aspects within English as a Lingua Franca (ELF) communication often raises
concern over mutual intelligibility (Thir 2020). Jenkins (2000) introduced the Lingua Franca
Core (LFC) to maintain mutual intelligibility in ELF communication. The LFC comprises
pronunciation priorities designed to enhance intelligibility, focusing on specific consonants
(e.g., maintaining the quality of all consonants except /θ, ð/), consonant clusters (e.g.,
avoiding the omission of consonants in word-initial clusters), prioritising the distinction
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between long and short vowels over vowel quality, and emphasising primary stress (see
Dauer (2005) for a summary of the LFC list).

Jayanti and Norahmi (2014) contend that an ELF approach is more appropriate in an
Indonesian context, as Indonesian speakers interact with non-native English speakers more
often than native English speakers. In teaching, the LFC helps teachers use limited class
time to prioritise pronunciation features that are essential for intelligibility. This paper aims
to explore a subset of Indonesian-Accented English informed by the LFC (Jenkins 2000)
and the extent to which it has stabilised as a distinct variety of English.

The paper will begin with a review of the existing literature, covering previous research
on Indonesian-Accented English, as well as relevant studies on Indonesian phonology.
Section 3 will provide an overview of this current study, including the rationale for the
chosen methodology and instrumentation. Section 4 will detail the findings, and Section 5
will offer a discussion of these results.

2. Previous Literature

Indonesian possesses a relatively simple phonemic inventory, as indicated in Figure 1.
While Weinberger (2015) noted that these sounds are found in most native Indonesian
dialects, Soderberg and Olson (2008) suggested that bilabial and palatal approximants
(i.e., /w/ and /j/), which are absent in Figure 1, are also part of the Indonesian phonemic
inventory.

1 
 

 

Figure 1. Phonemic inventory of Indonesian (Weinberger 2015).

Previous research on Indonesian English phonology has tended to take a contrastive
approach by comparing the phonological systems of Indonesian and English. In terms of
consonants, Tiono and Yostanto (2008) proposed that Indonesian learners of English may
encounter challenges in pronunciation due to the absence of certain English phonemes in
Indonesian. Specifically, the phonemes /v/, /θ/, /ð/, /Z/, /dZ/, and /tS/ were identified
as potential sources of difficulty. The study highlighted that all six consonants presented
pronunciation challenges, with the voiced postalveolar fricative /Z/ being particularly
problematic. However, the specific reasons why /Z/ presented more difficulties compared
to the others were not investigated. Chaira’s (2015) more recent analysis also considered
vowels and allophonic variation, and, although many of the experimental details (e.g.,
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number of participants, data elicitation, and analysis method) were not reported, the study
suggested that the following sounds are challenging for Indonesian learners of English:
initial [ph, th, kh,] as well as [f, v, S, i:, u:, æ]. There is, therefore, little consistency or clarity
in these studies, which makes this study even more pressing.

The main studies on consonant clusters took a different approach. Yuliarti (2014)
focused on the simplification of final consonant clusters and its potential impact on intelli-
gibility. It is worth noting that the study did not analyse actual data, instead summarising
existing research on consonant clusters and proposing hypotheses based on an L1 transfer
and the LFC (Jenkins 2000) for intelligibility. Without concrete data, the study’s claims
are challenging to support. Nonetheless, Yuliarti did offer valuable insights into final
consonant clusters.

Suyanto et al. (2016) categorised Indonesian as a simple syllabic language with a
prevalence of CV syllables. Their study revealed that among 50,000 words from the Great
Dictionary of the Indonesian Language, 50.63% were CV syllables, whereas English had a
relatively lower number of CV syllables, approximately 35%.

Yuliarti (2014) suggested that Indonesian allows for two consonants in the onset
position, and onset clusters involving /s/ followed by a non-liquid consonant could be
problematic for Indonesian speakers. She explained that sibilant-plosive combinations
such as /sk/ and /st/ are not found in the Indonesian language. Thus, in sibilant-plosive
clusters such as (/st/), Indonesian speakers of English often insert an epenthetic vowel.
(e.g., [s@tæmp] instead of [stæmp] for ‘stamp’).

There is considerable variation in descriptions of Indonesian syllable structure (see
Adisasmito 1993; Dardjowidjojo 2009), but there seems to be agreement that in Indonesian
words, only a few consonant clusters are allowed in the word-initial and word-final posi-
tions, and a common syllable pattern in basic Indonesian words is CVC. This means that
learners are inclined to simplify clusters in English words through deletion, saying ‘san’ for
‘sand’ and ‘talk’ for ‘talked’, or by inserting a schwa vowel in numerous loan words, such
as ‘sekerip’ for ‘script’, ‘filem’ for ‘film’, and ‘kelinik’ for ‘clinic’ (Yong 2001). Yuliarti (2014)
and Yong (2001) centred their studies predominantly on production aspects. However,
Leung et al. (2023) propose that examining consonant clusters from a perceptual standpoint
could provide valuable insights into the production of English as a second language (L2)
speakers. Their research suggests that speakers may align their perception of L2 consonant
clusters with the syllable structure of their native language (L1).

In terms of vowels, some of the studies on L2 vowels have been limited to the investi-
gation of the role of durational and spectral cues in L2 learners’ perception of tense and
lax vowels in English (Stoel-Gammon et al. 1995; Ylinen et al. 2010). While Stoel-Gammon
et al. (1995) investigated the reliance on intrinsic cues (i.e., spectral and durational cues)
and extrinsic cues (i.e., phonetics features of the following consonant) on the production of
English vowel duration by children, Ylinen et al. (2010) compared the reliance between two
intrinsic cues (spectral and durational cues) in perceiving tense and lax vowels by Finnish
and English speakers.

In relation to the distinctions between lax and tense vowels, there have been exami-
nations of the phonological characteristics of Indonesian vowels. These studies indicate
that the distribution of tense and lax vowels in Indonesian differs from that in English.
While tense and lax vowels are distinct phonemes in English, in Indonesian, lax vowels
serve as allophones of the tense phonemes. According to research by Andi-Pallawa and
Alam (2013) and Verhaar (1996), the allophones [i] and [u] are found in open syllables,
while the lax variants [I] and [U] are present in closed syllables (e.g., bisik [bi.sIk] ‘whisper’).
However, this analysis appears incomplete, as Wijana (2003) argues that while tense vowel
phonemes occur in various positions, including closed syllables in non-final positions, their
lax allophones are limited to only occurring in the final closed syllable, as demonstrated
in (1).
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(1) sin.dIr ‘tease’
bun.tUt ‘tail’
bim.bI

1 

 

ɪ 

ŋ ‘guide’
lum.pUr ‘mud’

In addition, lax variants [I] and [U] also occur in monosyllabic words ending with a
consonant (i.e., CVC) such as in (2).

(2) bIs ‘bus’
bU

1 

 

ɪ 

ŋ ‘fellow’
(Wijana 2003)

In a comparative analysis investigating the phonological systems of both English and
Indonesian, Andi-Pallawa and Alam (2013) conducted an examination of how students
pronounced English vowels. Their results suggested that students faced challenges in
understanding the distinctions between the pronunciations of vowel pairs, such as /i/
and /I/, as they tended to overlook the differentiation in pronouncing words like ‘bead’
and ‘bid’. The researchers proposed that the observed result could be attributed to the
students’ L1 and the limited competence in the vowel system of the L2. The research by
Andi-Pallawa and Alam (2013), taking into account Wijana’s (2003) study, suggested that
Indonesian speakers might rely on extrinsic cues (i.e., syllable structure and position) in
their production of English tense and lax vowels with consideration.

The majority of studies on the topic have primarily adopted a contrastive approach,
which judges the pronunciation of non-native speakers as lacking when measured against
that of native speakers. They have identified issues with certain consonants, with consonant
clusters, and with vowels. This study aims to examine a subset of Indonesian-Accented
English pronunciation informed by the LFC (Jenkins 2000) from an empirical perspective.
It aims to describe a typical Indonesian ‘accent’ and to identify areas where miscommuni-
cation might occur and, therefore, where teachers should focus their attention.

3. Materials and Methods

This study aims to investigate the characteristics of a subset of Indonesian-Accented
English pronunciation. It focuses on the LFC features proposed by Jenkins (2000), which are
deemed important as the minimal requirement in preserving intelligibility in ELF teaching
contexts. This focus on a subset of LFC features makes sense in the context of English
language teaching in Indonesia where time is restricted and English is used more often
with other non-native speakers than with native speakers.

In particular, this study seeks to answer the following research questions:
How is the subset of LFC pronunciation features realised in Indonesian-Accented

English?
Is there uniformity in the realisation of LFC features in Indonesian-Accented English?

3.1. Participants

Indonesian English speakers with both high and intermediate proficiency levels were
chosen as participants. However, this research did not specifically address potential
variations between different levels of proficiency since learners’ pronunciation could be
intelligible despite being accented (Munro and Derwing 1995). The inclusion of proficient
speakers served two purposes—to control for other linguistic aspects such as grammar
and lexis and to provide a pedagogical model for ELF teaching in Indonesia. The selection
process involved assessing the participants’ language proficiency through tests like IELTS,
TOEFL, or TOEIC. Those who scored between 5.5 and 6.5 were considered intermediate-
level speakers, while those who scored 7.0 or above in IELTS or equivalent in other tests
were classified as highly proficient. In cases where language proficiency test scores were
unavailable, participants’ self-ratings were used. Those whose English proficiency was
rated as low intermediate or lower were excluded from this study.

Nineteen participants fell within the 21–30 age group, twenty-seven were aged 31–40,
five were 18–20, and one was 41. Of these, 86% were academics or students, while 14%



Languages 2024, 9, 222 5 of 23

worked in international trading and hospitality. In terms of language proficiency, 76.5%
were multilingual, with the remaining 23.5% being bilingual with English. Eighty-eight
percent spoke Indonesian as their first language, while 12% spoke a regional language as
their primary language. Slightly over half of the participants identified English as their
second or third language, while the rest mentioned a regional or other foreign language.
Javanese was the most spoken regional language, reported by 26% of the respondents,
followed by Makassarese, Sundanese, Buginese, and Malay. Finally, 13% reported Arabic,
Mandarin, or French as their second or third languages.

3.2. Data Collection

The collection of speech data for this study was conducted in major cities in four
provinces in Indonesia, namely Jakarta, East Java, Central Java, and South Sulawesi. Partic-
ipants were invited to volunteer in the study through an online research invitation, which
was sent to individuals and gatekeepers from institutions in the researcher’s contact. These
institutions included universities, an export–import company, a hospitality business, and a
non-governmental organisation.

There were 52 participants involved in the speech data collection—12 males and
40 females—but only 50 were used because two data sets were of poor quality. The recruit-
ment of participants used purposive sampling, as the participants needed to meet certain
inclusion criteria (e.g., fluent speaker and frequent user of English) to participate in the
study. The majority of the participants had never met the researcher prior to data collection.

The recording of participants’ speech data occurred in settings such as language labs
and meeting rooms where consistent efforts to meet the requirement for a quiet environment
were made; none of the recordings took place in a noisy outdoor setting. The recording of
speech data was conducted using a Rode NT-USB Microphone with a maximum sound
pressure level of 110 dB.

3.3. Speech Elicitation Task

Reading tasks were used to elicit speech data from the participants in this study. The
selection of reading tasks as a method to elicit speech data is based on several considerations
of its advantages and appropriateness for the purpose of this study. Compared to the speech
elicitation strategy using spontaneous speech, reading tasks allow the speakers to focus
more on the pronunciation aspect. In the context of L2 learners, this is particularly relevant,
as they are often very conscious about their grammar accuracy and sacrifice their fluency.
Another advantage is that using the same reading tasks enables a comparative analysis
across the speakers’ data.

A further consideration in selecting the reading material for the speech elicitation tasks
was the authenticity of the text. There were some texts that are often used in phonetics and
phonological research, such as ‘The North Wind and the Sun’ (NWS), which is a well-known
fable. Deterding (2006) points out that the passage in the NWS has substantial limitations,
such as the absence of certain sounds, lexical repetition, and a lack of occurrences of certain
sounds in a particular position (e.g., word-initial/medial), which might be unsuitable for
different purposes of studies concerning the description of varieties of English. Although
Deterding (2006) proposes the use of the passage ‘The Boy who Cried Wolf’ (BCW), which
is longer than the NWS but has fewer lexical repetitions, the BCW text was modified
specifically for phonetic research in a way that the flow of the story might be unnatural.

Although this current study used an experimental design, it aims to have a real-world
application of the results. Thus, speech authenticity was one of the main aspirations
when conducting this study. Although speech data elicited from reading tasks, which
are modified to target specific sounds, are often seen as detached from the category of
authentic speech, in some contexts, reading a text is a natural form of communication,
such as reading a story or a report to an audience. The use of original texts can preserve
a certain level of authenticity and, at the same time, allows the researcher to capture
comparable speech content from various speakers. In order to achieve this, the originality
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of the reading material used for speech elicitation in the study must be retained. However,
finding a suitable original text for research could be challenging, as some texts may contain
unfamiliar words for the readers, or the sentence length might be inappropriate, which
could result in mispronunciation and monotonous reading speech.

In order to mitigate the possibility of mispronunciation, dysfluency, and unnatural
prosody, the readability of the original text was the main consideration for selection. The
reading task used in this study consists of two passages; the first passage is a segment
taken from a short story called ‘The Man in the Brown Coat’, while the second passage is
taken from a radio broadcast script called ‘Reluctant Spirit’. The readability of the texts
was analysed using online readability analysers (Datayze n.d.). In terms of Flesch–Kincaid
grade level, the first passage has a score level equal to grade 3 and 4, and the grade level
of the second passage is between 4 and 5. Both passages score above 70 in Flesch reading
ease, which shows that the text can be read by a 9th grader or younger. The results of Dale–
Chall readability analysis for the first and second passage are 4.94 and 5.48, respectively.
Dale–Chall’s Readability Index uses a method that counts the percentage of words that are
out of the Dale–Chall Word List and determines the level of word difficulty of a text (Yan
et al. 2006). The word list consists of 3000 words that are assumed to be known by most
fourth-grade readers. In terms of the number of words per sentence, the first passage has
an average of 10 words per sentence, while the second passage has a significantly higher
number of words with an average of 14.5 words per sentence. Although the difference in
sentence length between the two passages might affect the outcome of the speech data to
some extent, the overall score of the readability analysis indicated that both texts appeared
to be readable for native-speaking readers well below college level. It is important to
recognize that the criteria for assessing the readability of the reading materials in this
study were based on the standards of native speakers. Consequently, a set of texts was
subjected to a preliminary examination to explore their influence on the reading fluency and
pronunciation of L2 readers. Following this pilot study, it was expected that the chosen texts
for this research would elicit authentic data reflecting a natural and fluent speech pattern.

3.4. Data Analysis

Since the three types of features investigated in this study are different in nature,
different approaches were employed to analyse consonants, consonant clusters, and vowel
duration. While consonants and consonant clusters were measured using categorical data,
vowel quantity was measured involving numerical data. Thus, the former were analysed
using descriptive statistics, whereas the latter was analysed using inferential statistics.

3.4.1. Consonants

In terms of consonants, Jenkins (2000) suggests that all consonantal sounds in the
English phonemic inventory are important, with the exception of labiodental fricatives and
the lateral approximant (i.e., /θ/, /ð/, pre-consonantal and syllabic /l/). She also adds that
some phonetic requirements such as aspirated voiceless plosives are also important. While
most English consonants have equivalents or near equivalents in Indonesian consonants,
/f v θ ð z S Z/ are consonants that might be difficult for Indonesian learners of English to
pronounce (Yong 2001). From the seven consonants she identified, /θ ð Z/ are excluded
from analysis in this study; /θ/ and /ð/ are exempted in Jenkins’ (2000) LFC, while /Z/
is considered to carry a low functional load because it is rarely found in English words,
particularly in initial position (Cruttenden 2014, p. 336).

Regarding the phonetic requirements in Jenkins’ LFC, Yong (2001) suggests that /p,
t, k/ in Indonesian are always unaspirated, which might cause them to sound similar
to their voiced counterparts, /b, d, g/, to an English ear in particular. With the LFC-
specific consonants and phonetic requirements taken into consideration, there were seven
consonant phonemes of English investigated in this study, namely /f, v, z, S, p, t, k/.
Altogether, 68 tokens were analysed from each of the 50 speakers, comprising ten tokens
each for /f, z, S, p, t, k/ and eight tokens for /v/.
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In this study, several acoustic parameters were used to classify the phonological
features being examined. One of the acoustic measurements is voice onset time (VOT),
which is typically used to differentiate plosives in terms of voicing and aspiration. Lisker
and Abramson (1964) explain that VOT can be measured by marking off the interval
between the stop release and the voicing onset of the following vowel. In their study, the
point of voicing onset can be located in the first of regularly spaced spectral striations, that
is, a row of vertical ‘lines’ in a spectrogram, which represent a single pulse in the vocal
folds (Hagiwara 2009).

Another acoustic measurement utilised in this study was spectral peak location or
peak frequency, which helps determine the place of articulation of consonants, particularly
the fricatives. According to Liu et al. (2000), the primary acoustic cues for identifying
the place of articulations of plosives can be found in the peak frequency in the release
burst. They indicate that bilabial plosives typically have a peak frequency between 0.5
and 1.5 kHz, whereas velar plosives have a peak frequency ranging from 1.5 kHz to 4 kHz;
a peak frequency higher than 4000 Hz usually indicates an alveolar plosive. Regarding
fricatives, Jongman et al. (2000) suggest that a mid-frequency spectral peak at around
2.5 to 3 kHz typically signifies postalveolar fricatives, often corresponding to the following
vowel’s F3. Conversely, higher primary spectral peak frequencies at around 4 to 5 kHz
generally indicate alveolar fricatives. For non-sibilant fricatives, such as those in bilabial
and labiodental positions, a relatively flat pattern without any significant peak is normally
shown in the spectrogram.

3.4.2. Consonant Clusters

The LFC proposes three guidelines for consonant clusters. The first one is that no
deletion is allowed in word-initial clusters. The second is that only in accordance with Inner
Circle English standards is deletion permitted in medial and final clusters. Finally, insertion
is preferred over deletion (e.g., product as [p@r’Ad2kυt@], not [‘pAd2k]) (Dauer 2005).

To investigate the consonant clusters, the reading tasks consist of 61 word-initial
and 64 word-final CC clusters, as well as a few CCC clusters (i.e., two word-initial and
three-word final CCC clusters). The limited number of three consonant clusters in the
reading was due to the selection of the reading material, which focused on the readability
of the reading task. Adapting Hansen Edwards (2006), the consonant clusters produced
by the Indonesian speakers were coded as (a) well-formed; (b) deletion; (c) epenthesis; or
(d) mispronounced. The term well-formed refers to target-like production without any
addition or deletion to a member of the consonant clusters. Any changes in features to the
members in a cluster (e.g., /s6bz/ → [s6bs]) were still categorised as well-formed. Deletion
refers to the absence of a member within a cluster, while epenthesis involves the addition
of a segment to the cluster. Mispronounced indicates a situation where the sounds cannot
be identified as belonging to any particular word. Unclear cases such as cases involving
identical consonants in adjacent words (e.g., books standing [-s s-]) were excluded from the
analysis, following Osburne (1996).

Regarding insertion, short periodic energy in a waveform or a vocalic element in
a spectrogram within consonant clusters indicates an epenthetic vowel. In Ramírez’s
(2006) study, epenthetic vowels in Spanish clusters are 32% shorter than the average vowel
duration in a non-cluster situation. The mean length of an epenthetic vowel is around
26.98 ms, while the full vowel length constitutes an average of 85.61 ms. For consonant
cluster deletion, inspection of a waveform and a spectrographic display on the absence
of a spectral sign in one of the expected consonants in a cluster is the main method to
determine deletion. Parameters such as stop burst and friction noise in the spectrogram are
the primary cues for identifying consonants.

3.4.3. Vowels

Regarding vowels, the LFC distinguishes vowel features between quality and duration.
While vowel quality is excluded from the LFC, vowel quantity (i.e., long- and short-vowel
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contrast) appeared to be essential in order to ensure that pronunciation did not obstruct
intelligibility in ELF interactions. Therefore, this current study aims to investigate the tense
and lax1 vowels in Indonesian-Accented English, particularly if there was a significant
difference between the two vowels in terms of relative duration or length.

In addition, based on this information on the phonological system of Indonesian
vowels, this study also analyses if allophonic variation due to the effect of the syllable
structure occurred in the vowel duration of Indonesian-Accented English. Three pairs of
tense and lax vowels were analysed to investigate the vowel duration contrast in Indonesian-
Accented English. They are the high front vowels /i/ and /I/, high back vowels /u/ and
/U/, and low back vowels /O/ and /6/. Other English vowel pairs were excluded from the
analysis due to insufficient speech data containing the vowels. Furthermore, in the case of
syllable structure, only the pair /i/ and /I/ and pair /u/ and /U/ met the required data
(i.e., occurring in both open and closed syllables) for the analysis. The token analysed for
open syllables were ‘see’ and ‘mu.sic’ (tense) and ‘vi.sit’ and ‘wo.men’(lax), while the token
for closed syllables were ‘feed’ and ‘spoon’ (tense) and ‘vi.sit’ and ‘books’ (lax). Based on
the findings of Wijana (2003), one might anticipate that Indonesian speakers would produce
shorter vowel durations for supposedly long vowels in words such as ‘feed’ and ‘spoon’.

Two statistical tests were used to test the tense and lax vowel duration contrasts and
the two-level factors of syllable type (CV, CVC) and tenseness (tense, lax) on vowel duration.
Firstly, a paired sample t-test was administered to test the hypothesis that there were no
significant differences between the tense and lax vowels. Secondly, a two-way repeated
measures ANOVA was carried out to examine whether vowel duration was influenced by
syllable type, vowel tenseness, or a combination of both factors.

Overall, descriptive statistics were utilised to analyse the trend of speech production.
In total, an 80% frequency of occurrence of a particular pattern/feature was considered the
rule, while any pattern below this percentage was considered the exception or a personal
variation in a speaker’s speech production. This percentage was adapted from Cancino
et al.’s (1975) study on the acquisition of English auxiliaries by Spanish speakers. In their
study, the auxiliary is considered acquired when it appeared at a rate of 80% in at least
three consecutive utterances. For the purposes of this study, this percentage was used
as a threshold for inclusion criteria. The features that appeared consistently across the
speech data above the threshold of 80% frequency of total occurrences were attributed to
Indonesian-Accented English.

4. Results

This section presents the results of four LFC core features of Indonesian-Accented
English. The features are consonants (Section 4.1), aspiration of plosives (Section 4.2),
consonant clusters (Section 4.3), and vowel quantity (Section 4.4). The data presented in
these results were obtained from the data of 50 speakers.

4.1. Consonants

As explained above, seven consonants of English were investigated in this study,
namely /f, v, z, S, p, t, k/. Samples of words (henceforth tokens) where the seven consonants
occurred were investigated from the speakers’ data.

While content words were preferable for the analysis because they are more resistant
to reduced articulation (Bell et al. 2009; Johnson 2004), some phonemes might only occur in
a function word. However, the use of function words in the analysis was kept minimal in
order to minimise the factor of reduced articulation. It is suggested that frequent words in
connected speech tend to have a variety of lenited characteristics, and function words are
more frequent and predictable compared to content words (Bell et al. 2009).

The primary analysis for determining the realisation of the consonant was an auditory
perception analysis. In addition, analysis of voicing, burst or peak frequency (Shadle
1985, p. 179), and voicing length through observation of a spectrographic image and the
waveform of sound was also used in order to enhance the analysis of the consonant type.
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4.1.1. Voiceless Labiodental Fricative /f/

For voiceless labiodental fricatives, there were ten tokens of words to be analysed.
Five tokens with the phoneme /f/ in syllable-onset positions were father, frighten, floats,
feels, and infant. In the coda positions, the selected tokens were wife, afternoon, itself, shift,
and myself. In these words, the phoneme /f/ occurs in both simple and complex syllable
structures.

Table 1 shows the realisation of phoneme /f/ in the ten tokens by 50 speakers. In
each onset or coda positions, there were five tokens containing the target sound. The
mean score of the data and the standard deviation were obtained from the number of [f]
sounds produced from the five tokens by the 50 speakers. The data suggest that Indonesian
speakers in this study seem consistent in their realisations of a voiceless labiodental fricative.
Nearly 100% of the tokens containing /f/ were pronounced as [f] regardless of their position
in a syllable. The other 1% where /f/ was pronounced differently in the onset position
accounts for one token where /f/ was realised as [v] by a speaker in the word infant, in
which the voicing of the preceding nasal consonant and/or of the following vowel might
be assimilated to the labiodental fricative. Regardless, the speaker showed a consistent
realisation of /f/ as [f] in the other four words. This result contradicts the previous
literature (Tiono and Yostanto 2008; Yong 2001) that suggest that /f/ could be challenging
for Indonesian speakers to pronounce.

Table 1. Realisation of /f/.

/f/ N * n/s ** Realisation Mean SD Percentage
Onset 250 5 [f] 4.96 0.19 99%

Coda 250 5 [f] 5 0 100%
* Overall tokens. ** Number of tokens per speaker.

4.1.2. Voiced Labiodental Fricative /v/

There were eight tokens of words selected to be analysed for voiced labiodental
fricatives. Four tokens had the voiced labiodental fricative /v/ in the word-initial positions
or the syllable-onset positions, while the other four tokens contained the /v/ word in the
final or in the coda position of a syllable. These words were visit, veg, over, even, leaves, above,
have, and shelves.

Figure 2 shows the samples of spectrograms taken from two speakers pronouncing
the word visit (top) and leaves (bottom). A spectrogram is a sound’s spectro-temporal repre-
sentation; a spectrogram’s horizontal direction denotes time, while its vertical direction
denotes frequency (Odden 2005, p. 10). The spectrographic images in this study were
generated using the speech analysis software Praat version 6.1.42. (Boersma and Wennink
2021). It can be seen from Figure 2 that there is variation in the realisation of the phoneme
/v/ between the two speakers. While speaker A pronounced the phoneme /v/ as [f],
which is voiceless, speaker B maintained the voicing feature of the phoneme. Based on the
spectrographic image, a clear voicing bar can be observed in the first formant of the speech
of speaker B (indicated in red), whereas the speech of speaker A does not seem to have
a voicing bar in the F1 where phoneme /v/ is located (indicated in blue). Moreover, the
harmonic-like pattern in waveforms (indicated by the arrows) clearly indicates that the /v/
sound in Speaker B’s data is voiced, while the friction noise pattern in the waveform of
Speaker A suggests that the sound is voiceless. This variation does not reflect the variation
in different speakers’ groups from different regions, as some speakers often pronounce
phoneme /v/ as [v] or [f] inconsistently.

Table 2 shows the overall mean, standard deviation, and percentage of realisations
of phoneme /v/. There are two major phonetic variations in the phoneme /v/ that are
found in the data (i.e., [v] and [f]). The data in Table 2 show that the mean score of [v] in
word-initial positions or syllable-onset positions is 1.92, with a standard deviation of 1.04.
This means that each speaker has the phoneme /v/ realised as [v] in only one or two of
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the total four tokens on average. Thus, less than half of the total 200 tokens that contain
phoneme /v/ are realised as [v], while 52% of them are realised as [f].
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Table 2. Realisation of phoneme /v/.

/v/ N * n/s ** Realisation Mean SD Percentage

Onset 200 4
[v] 1.92 1.04 48%
[f] 2.06 1.08 52%

Coda 200 4
[v] 2.18 1.58 55%
[f] 1.8 1.60 45%

* Overall tokens. ** Number of tokens per speaker.

Compared to the onset position, the speakers showed a more consistent use of either
[v] or [f] in their speech in the coda position. There were 14 speakers, or about 28% of them,
who realised the phoneme /v/ consistently as [v], while 26% of the total speakers realised
it as [f]. In the onset position, only 4% and 10% of the speakers consistently pronounced
the phoneme /v/ as [v] and [f], respectively. More than 30% of the speakers exhibited
inconsistency in the onset position, pronouncing /v/ as [v] in two of the four tokens and
as [f] in the other two tokens. Although there was a more consistent pattern of realisation
in the coda position, the difference in the overall frequency of realisation between [v] and
[f] was only defined by a small margin.
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4.1.3. Voiced Alveolar Fricative /z/

In order to investigate the voiced alveolar fricatives produced by Indonesian speakers,
ten tokens containing phoneme /z/, five each in the onset and coda positions, were
analysed. Although the words that had the phoneme /z/ in the word-initial position were
limited in the reading texts, intervocalic consonant /z/, which is generally found in the
word-medial position, will be considered a syllable-onset consonant of the following vowel
based on the maximal onset principle in phonological theory (i.e., /visit/ → [vi.zit] as
opposed to [viz.it]) (Fallows 1981). The tokens with the phoneme /z/ in the onset position
were thousand, visit, music, realises, and opposite. For the coda position, some words with the
phoneme /z/ in this position could be found in the reading texts; the tokens selected for
analysis were rise, closed, supposed, because, and sometimes.

Figure 3 shows samples of the spectrograms taken from two speakers pronouncing
the word thousand. Similar to the earlier analysis of /v/, the speakers in Figure 3 showed
variation in terms of the realisation of /z/. While the peak frequencies of the fricatives
appear to be similar at above 4000 Hz for both speakers, as indicated in the yellow area of
the spectrogram, which is an indication of an alveolar fricative (see Section 4.1.4 for further
explanation), they differed in terms of voicing. The spectrographic picture of speaker A in
Figure 3 shows the absence of a voicing feature in the F1 where phoneme /z/ is located
(indicated in the blue rectangle area). Another indication of the absence of voicing for this
phoneme could also be observed in the waveform (indicated by the blue arrow), which
seems to show a friction noise-like pattern. On the other hand, Speaker B appears to have
a voicing feature as indicated in red at the bottom of the spectrogram and a harmonic-
like pattern in the wave form as pointed out by the red arrow. This spectrographic and
wave form analysis suggests that speaker A appeared to realise phoneme /z/ as [s], while
speaker B realised it as [z].

Languages 2024, 9, x FOR PEER REVIEW 11 of 24 
 

Compared to the onset position, the speakers showed a more consistent use of either 
[v] or [f] in their speech in the coda position. There were 14 speakers, or about 28% of 
them, who realised the phoneme /v/ consistently as [v], while 26% of the total speakers 
realised it as [f]. In the onset position, only 4% and 10% of the speakers consistently pro-
nounced the phoneme /v/ as [v] and [f], respectively. More than 30% of the speakers ex-
hibited inconsistency in the onset position, pronouncing /v/ as [v] in two of the four tokens 
and as [f] in the other two tokens. Although there was a more consistent pattern of reali-
sation in the coda position, the difference in the overall frequency of realisation between 
[v] and [f] was only defined by a small margin. 

4.1.3. Voiced Alveolar Fricative /z/ 
In order to investigate the voiced alveolar fricatives produced by Indonesian speak-

ers, ten tokens containing phoneme /z/, five each in the onset and coda positions, were 
analysed. Although the words that had the phoneme /z/ in the word-initial position were 
limited in the reading texts, intervocalic consonant /z/, which is generally found in the 
word-medial position, will be considered a syllable-onset consonant of the following 
vowel based on the maximal onset principle in phonological theory (i.e., /visit/ → [vi.zit] 
as opposed to [viz.it]) (Fallows 1981). The tokens with the phoneme /z/ in the onset posi-
tion were thousand, visit, music, realises, and opposite. For the coda position, some words 
with the phoneme /z/ in this position could be found in the reading texts; the tokens se-
lected for analysis were rise, closed, supposed, because, and sometimes. 

Figure 3 shows samples of the spectrograms taken from two speakers pronouncing 
the word thousand. Similar to the earlier analysis of /v/, the speakers in Figure 3 showed 
variation in terms of the realisation of /z/. While the peak frequencies of the fricatives ap-
pear to be similar at above 4000 Hz for both speakers, as indicated in the yellow area of 
the spectrogram, which is an indication of an alveolar fricative (see Section 4.1.4 for further 
explanation), they differed in terms of voicing. The spectrographic picture of speaker A in 
Figure 3 shows the absence of a voicing feature in the F1 where phoneme /z/ is located 
(indicated in the blue rectangle area). Another indication of the absence of voicing for this 
phoneme could also be observed in the waveform (indicated by the blue arrow), which 
seems to show a friction noise-like pattern. On the other hand, Speaker B appears to have 
a voicing feature as indicated in red at the bottom of the spectrogram and a harmonic-like 
pattern in the wave form as pointed out by the red arrow. This spectrographic and wave 
form analysis suggests that speaker A appeared to realise phoneme /z/ as [s], while 
speaker B realised it as [z]. 

 
Figure 3. Sample of a spectrographic and waveform image of the realisation of /z/ in the word ‘thou-
sand’; speaker A (left); speaker B (right). 

Figure 3. Sample of a spectrographic and waveform image of the realisation of /z/ in the word
‘thousand’; speaker A (left); speaker B (right).

Table 3 shows the realisation of phoneme /z/ in the onset and coda positions. It ap-
pears that the Indonesian speakers in this study realised phoneme /z/ as [z] and [s]. While
phone [z] seems to occur marginally, more in onset positions in intervocalic environments,
phone [s] appears to dominate significantly in the word-final position, as far as phonetic
variations are concerned. In the onset position, 56% of the speakers pronounced the five
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tokens that contained phoneme /z/ as [z] consistently, while almost the same number of
speakers realised the phoneme as [s] in five out of five tokens.

Table 3. Realisation of phoneme /z/.

/z/ N * n/s ** Realisation Mean SD Percentage

Onset 250 5
[z] 2.78 1.69 56%
[s] 2.16 1.68 43%

Coda 250 5
[z] 0.36 0.63 7%
[s] 4.62 0.64 92%

* Overall tokens. ** Number of tokens per speaker.

In the coda position, the mean score of the realisation of /z/ as [z] was 0.36, whereas
the mean score of the realisation of /z/ as [s] was 4.62. With a standard deviation of 0.6,
there seemed to be more regularity among the speakers where 92% of phonemes /z/ in the
250 tokens were realised as [s].

4.1.4. Voiceless Post Alveolar Fricative /S/

There were eight tokens selected from the reading to investigate a voiceless alveolar
fricative in Indonesian-Accented English. Due to the limitation of the reading text, only the
phoneme in a syllable-onset position in word-initial and -medial positions were analysed.
The selected tokens that contained the phoneme /S/ word initially were shelves, shoulders,
shy, she, shift, and sure, and the other tokens that contained the phoneme /S/ in word-medial
positions were nation and communication.

A sample of acoustic analysis of phoneme /S/ from two speakers is given in Figure 4.
The frequency in which the peak amplitude of the frication appears provides information
as to whether a fricative is a post alveolar or an alveolar one (Bjorndahl 2022). A post
alveolar fricative is associated with a lower peak frequency, whereas an alveolar fricative
has a higher peak frequency, which often occurs above the F2 of the surrounding vowel
(Shadle 1985). In Figure 2 above, speaker A has the peak amplitude of friction noise at 6000
Hz (shown in blue), indicating that the fricative is articulated as an alveolar fricative. On
the other hand, speaker B has a peak noise below 4000 Hz (shown in red), or relatively
at the same frequency of the following high front vowel, which indicates that it is a post
alveolar fricative. This acoustic information was used to support the auditory analysis of
phoneme /S/.
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Table 4 demonstrates that there were two recurring phonetic variations in phoneme /S/
in the speakers’ speech in this study. The mean scores show the average number of each of the
two variations from the total eight tokens produced by each speaker. While the mean score
for phoneme /S/, which was realised as [S], was 5.8, the mean score for the phoneme /S/
realised as [s] was 2.2. With a standard deviation of 2.1, the data suggest that some speakers
tended to realise the phoneme /S/ as either [S] or [s] more consistently throughout the eight
tokens, although a few others might have had an equal number of both phonetic variations as
the realisation of /S/ (i.e four [S] and four [s]). According to the data, 60% of the speakers
realised /S/ as [S] in six tokens or more out of the total eight tokens, and only two speakers
showed a consistent use of [s] in their pronunciation of the phoneme, whereas 32% of the total
speakers had a rather balanced combination of the use of [S] and [s] in their production of the
eight tokens that contained the voiceless post alveolar fricative.

Table 4. Realisation of phoneme /S/.

/S/ N * n/s ** Realisation Mean SD Percentage

Onset 400 8
[S] 5.82 2.09 73%
[s] 2.2 2.1 27%

* Overall tokens. ** number of tokens per speaker.

4.2. Aspiration of Plosives

In addition to consonants, the aspiration of voiceless plosives in the word-initial
position is also important in LFC (Jenkins 2000). This is important because unaspirated
voiceless plosives are often confused with voiced plosives in this position. Figure 5 shows
the percentage of the realisation of /p, t, k/ in Indonesian-Accented English speech data.
There were two common realisations of the three plosives in the word-initial position in
the data (i.e., aspirated and unaspirated).
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For the word-initial /p/, the tokens investigated were passes, plastic, pureed, pull, pain,
two tokens of the word people, and three tokens of the word picture. The findings indicate
that, on average, the 50 speakers predominantly produced the voiceless bilabial plosive as
an unaspirated [p], with a mean score of 6.4 out of 10 tokens. Conversely, the remaining
3.56 mean score corresponds to instances where the plosive was realised with aspiration
[ph]. With a standard deviation of 2.4, the data indicate a notable level of variation. While
there were only five speakers who realised /p/ as [ph] in more than 6 of the 10 tokens,
28 speakers realised the phoneme as [p] in 7/10 to 10/10 tokens. In addition, there were
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five speakers who realised /p/ as [ph] in half of the total tokens and as [p] in the other half.
Thus, the data suggest that [p] is the predominant realisation of phoneme /p/, as opposed
to [ph], in the syllable-onset position.

For /t/, the five tokens with the word-initial /t/ investigated were turning, town, told,
twist, and takes. The overall distribution of [th] and [t] as the realisations of /t/ in the onset
position seems comparable, even though there is a scant tendency towards realising /t/ as
[th]. With the total of 5 tokens investigated in each of the 50 speakers, the mean score for [th]
was 2.6 while the mean score for [t] was 2.36, with a standard deviation of 1.29. In terms of
consistency, there were 14 speakers who realised /t/ as [th] in at least four out of five tokens,
whereas nine speakers realised /t/ as [t] in 4/5 tokens or more. Thus, half of the total speakers
had rather equal distributions of [th] and [t] as far as the five tokens are concerned.

For voiceless velar plosives, 5 tokens containing /k/ at the initial position of the word
(i.e., came, closed, crying, contact, and communication) were analysed. Based on the data in
Figure 5, the aspirated plosive [kh] seems to be the predominant realisation of the phoneme
/k/ compared to its unaspirated counterpart. According to the data, the mean score for
the realisation of /k/ as [kh] was 3.46, while the mean score for that of [k] was 1.5, with
standard deviations of 1.23 and 1.4, respectively. As far as a consistent pattern of realisation
is concerned, there were 15 speakers who pronounced the phoneme /k/ as [kh] in all of
the 5 tokens, and another 10 speakers had the same realisation in 4 out of 5 tokens, which
constitutes half of the total speakers combined. On the other hand, the number of speakers
who realised /k/ as [k] in at least four out of five tokens was limited to five speakers, while
40% of the speakers showed a less evident pattern of realisation.

Besides the realisation of plosives, it is also interesting to observe the overall average
of Voice Onset Time (VOT) of each plosive. VOT is often used to determine whether a
plosive is aspirated or not (Abramson and Whalen 2017).

In terms of VOT of the three English plosives, Figure 6 indicates that the average
length of VOT increased as the articulation of plosives moved from the anterior to the
posterior. As can be seen from Figure 6, the mean VOT length of /p/ is shortest among
the three plosives, and the mean VOT of /t/ is shorter than the mean for /k/. The mean
VOT of /p/ is 21 milliseconds with a standard deviation of 14 ms. The mean VOT of /t/ is
significantly longer than that of /p/ at 42 milliseconds with a standard deviation of 17 ms.
Lastly, the mean VOT of /k/ is 54 milliseconds with a standard deviation of 15 ms. The
relatively large standard of error suggested that some speakers had significantly shorter or
longer VOT than others, which is consistent with the non-uniformity of the realisation of
voiceless plosives in the perceptual analysis.
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4.3. Consonant Clusters

This study examined a total of 63 instances of consonant clusters at the beginning of
words. Among these, 61 clusters consisted of two consonants, while 2 clusters included
three consonants. As outlined in Table 5, there were minimal variations observed in the
production of both two-consonant (CC) and three-consonant (CCC) clusters. It is important
to acknowledge that although the speakers managed to produce CCC clusters correctly
100% of the time, it is worth noting that this study’s exploration of CCC clusters was limited
in quantity. Nevertheless, the findings demonstrated that all speakers were capable of
accurately articulating the ‘str’ cluster.

Table 5. Descriptive statistics of word-initial clusters.

N = 2
CCC

Well-Formed Deletion Epenthesis Mispronunciation

Average 2 0.00 0.00 0.00
SD 0 0.00 0.00 0.00
% 100% 0.0% 0.0% 0.0%

N = 61
CC

Well-Formed Deletion Epenthesis Mispronunciation

Average 60.77 0.08 0.04 0
SD 0.5 0.3 2 0
% 99.7% 0.1% 0.1% 0%

Regarding CC clusters, the number of well-formed clusters produced by the Indone-
sian speakers was numerically significantly higher at 99.7% than the modified-formed
clusters. The percentage of clusters that underwent deletion and epenthetic processes (Côté
2000) were both at 0.1%. The results of this study suggest that the Indonesian speakers in
this study were able to produce a wide range of well-formed word-initial CC consonant
clusters.

Unlike the consonant clusters in word-initial positions, the data in Table 6 show
that the production of consonant clusters in word-final positions displays a certain level
of variability rather than exhibiting a distinct pattern. Regarding clusters with three
consecutive consonants (CCC), the data illustrate that the participants in this study opted
for deletion in slightly more than 60% of cases when confronted with the four word-
final CCC clusters considered in this research. The remaining consonant clusters were
pronounced correctly at a rate of 37.5%. Upon analysing the data, it was noted that over
90% of the consonant clusters in the word ‘next’ (/nekst/) underwent the omission of the
final consonant [t], while the most retained cluster was found in the word ‘shelves’ (i.e.,
‘lvs’), with only 28% of speakers omitting the final consonant [z].

Table 6. Descriptive statistics of word-final clusters.

N = 3
CCC

Well-Formed Deletion Epenthesis Mispronunciation

Average 1.5 2.5 0 0
SD 0.71 0.71 0 0
% 37.5% 62.5% 0% 0%

N = 64
CC

Well-Formed Deletion Epenthesis Mispronunciation

Average 42.00 21.69 0.00 0.31
SD 8.80 8.35 0.00 0.97
% 65.6% 33.9% 0.0% 0.5%
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In the case of CC clusters at the end position of a word, over 60% of the clusters
were well formed, while 34% of them went through a deletion process. There were 0.5%
instances of mispronunciation found in the data (e.g., ‘muscles’ pronounced as [muskel]).
It was observed in the data that a plosive was the more frequently deleted consonant in the
final coda clusters. The data show that some speakers pronounced words such as worked,
twist, don’t, and think without the final plosives. Regarding the inflectional /s/ sound
within word-final clusters, an observation was made that more proficient speakers tended
to retain the final /s/, while intermediate speakers exhibited inconsistent production of the
inflectional /s/.

In summary, the data indicate that Indonesian speakers display greater consistency
in producing consonant clusters at the beginning of words, showing a preference for
maintaining the standard form of the cluster. On the other hand, there appears to be a lack
of consistency in the production of coda clusters, with no form of production reaching 80%
consistency, whether it involves well-formed clusters or otherwise. In the case where the
target form was not maintained by the speakers, consonant deletion was the predominant
strategy applied in their production compared to the epenthetic process.

4.4. Vowel Quantity

Jenkins (2000) suggests that vowel quantity or, in other words, the contrast between
long and short vowels is important to preserve intelligibility in communication. Although
long- and short-vowel contrast exists in both English and Indonesian, the relationship
between the types of vowels is different in the two languages. While long and short vowels
in English are different phonemes, in Indonesian, the short vowel is an allophone of the
long vowel, which is affected by the syllable structure (Wijana 2003). The following results
show whether the vowel contrast in Indonesian-Accented English is affected by the syllable
structure as the result of an allophonic relation or if it is associated more with the laxness
and tenseness of the vowels.

4.4.1. Tense and Lax Vowel Contrast

Tense vowels were associated with an average vowel duration M = 0.094 (SD = 0.01).
By comparison, lax vowels were associated with a numerically shorter vowel duration
M = 0.063 (SD = 0.01). To test the hypothesis that tense vowels and lax vowels were
associated with statistically significantly different mean durations, a paired sample t-test
was performed. For the purpose of conducting a t-test, Table 7 shows that the mean
value of tense and lax vowels was sufficiently normal (i.e., skew < 2.0 and kurtosis < 9.0;
(Schmider et al. 2010)). In addition, a Shapiro–Wilk test showed no significant departure
from normality (W (50) = 0.93, p = 370).

Table 7. Descriptive statistics associated with vowel durations.

Category Mean SD Skew Kurtosis
Tense 0.094 0.006 −0.37 −0.77
Lax 0.063 0.006 0.19 0.86

The result of the paired sample t-test was associated with a statistically significant
effect, t (50) = 11.69, p < 0.001. Thus, the tense vowels were associated with a statistically
significantly longer duration than the lax vowels. Cohen’s d was estimated at 3.01, which
is a large effect based on Cohen’s (1992) guidelines.

4.4.2. Syllable Structure and Tenseness Effect

A graphical representation of the mean duration of vowels concerning syllable type
and tenseness factors is displayed in Figure 7. It can be seen that tense vowels were associ-
ated with numerically longer vowel duration (Mopen = 0.082 and Mclosed = 0.083) compared
to lax vowels in either open or closed syllables (Mopen = 0.064 and Mclosed = 0.062).
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In order to test the hypothesis that syllable type and tenseness of the vowel had a
statistically significant effect on vowel duration, a two-way repeated measures ANOVA
was performed. Before conducting the ANOVA, an assumption of normality was evaluated
using the Shapiro–Wilk test, as well as the skewness and kurtosis values. Based on the
Shapiro–Wilk test, the assumption of normality of the four combinations of subject factors
was determined to be satisfied, as the p-values of the four combinations were over alpha
0.05 (i.e tense: W (50) = 0.96, p = 0.32 and lax: W (50) = 0.96, p = 0.39 for open syllables; tense
= W (50) = 0.97, p = 0.66, and lax: W (50) = 0.97, p = 0.62 for closed syllables). Additionally,
the four combinations’ distributions were associated with skew and kurtosis vales of less
than 2.0 and 9.0, respectively (see Table 8).

Table 8. Descriptive statistics associated with two levels of within-subject factors.

Category Mean SD Skew Kurtosis
Tense-open 0.082 0.03 0.49 −0.26
Lax-open 0.064 0.01 0.25 −0.05

Tense-closed 0.083 0.03 0.43 0.06
Lax-closed 0.062 0.14 −0.150 −0.03

The result of the ANOVA indicates that the main effect of syllable type was not
statistically significant (F (1, 49) = 0.003, p = 0.956, partial n2 < 0.001). On the other hand, the
main effect of tenseness yielded a statistically significant effect (F (1, 49) = 34.52, p < 0.001),
with an effect size of 0.54, indicating that 54% of the variance in the vowel durations was
accounted for by tenseness. The interaction between the two factors was not statistically
significant (F (1, 49) = 0.229, p = 0.636, partial η2 = 0.008). This means that the effects of
syllable types and tenseness are independent of each other.

5. Discussion

The results show that consonants, consonant clusters, and vowel duration in the
Indonesian-Accented English speech data vary in terms of the regularity of speech pro-
duction. In the case of consonants, the results indicate that there was a regularity in the
production of consonant /f/, which was realised as [f] by all speakers. Similarly, despite
being below 80%, which was considered the rule (Cancino et al. 1975), the realisation of
phoneme /S/ also indicated a high degree of regularity, where over 70% of the speakers
maintained the sound quality. This is contrary to what was predicted by Chaira (2015) and
Yong (2001, p. 281), who indicated that consonants /f/ and /S/ might cause pronunciation
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problems for Indonesian learners, as the sound is not in their L1 phonemic inventory. One
potential explanation is that a significant proportion of Indonesians, particularly those
practicing Islam, have received some level of Arabic training for religious purposes. This
exposure to Arabic could have familiarised them with the /f/ and /S/ consonants, which
are present in the Arabic sound system. Ortega (2008, p. 48) suggested that knowledge of
two (or more) languages can accelerate the learning of an additional one.

Another possible factor is the incorporation of the /f/ sound into the Indonesian
phonological system, which might have been influenced by loanwords from other lan-
guages such as English. The adoption of numerous English terms containing the /f/
consonant, like ‘infrastruktur’ (infrastructure), ‘informasi’ (information), ‘inflasi’ (inflation),
and ‘farmasi’ (pharmacy), has become increasingly prevalent in Indonesian. However,
there remain instances where the borrowed English words in Indonesian realise the /f/
phoneme with other sounds, such as [p] in ‘telepon’ (telephone) (Abdurrahim and Jalil
2020). Nevertheless, it can be argued that the trend in Indonesian loan words from English
containing the phoneme /f/ is to preserve the original sound. On the other hand, the
sound /S/ in most Indonesian loan words from English is changed to [s], as indicated in
the examples above (i.e., information and inflation).

While some degree of regularity was found in /f/and /S/, both of which occur in IAE,
more variations were found in the consonants /v/ and /z/. It appears that roughly 50%
of the speakers can accurately produce these consonant sounds, while the remaining half
tend to alter the target sounds by modifying certain distinctive features, such as voicing.
For instance, some speakers tend to devoice /v/ and /z/, making them sound more like
/f/ and /s/, respectively.

In relation to the discussion of the effect of L1 and L2 on L3, this evidence presents
some complications in the case of /z/. While /v/ is absent in both the Indonesian and
Arabic phonemic inventories, /z/ is one of the sounds found in Arabic. Furthermore,
in terms of loan words, there are several words containing /v/ and /z/ sounds from
English that are loaned to Indonesian such as ‘vaksin’ (vaccine), ‘variabel’ (variable), ‘zona’
(zone), and ‘zombi’ (zombie). While consonant ‘v’ in Indonesian loan words is often
pronounced as [f] (i.e., /vaksin/ → [faksin]), phoneme /z/ in word ‘zona’ and ‘zombi’ are
frequently pronounced with the voiced sibilant in Indonesian. Thus, as far as language
background and loan words are concerned, one would expect a certain level of consistency
in pronouncing the phoneme /z/. However, this was not observed in the data, and such
analysis is somewhat speculative, so further research will be welcome. This inconsistent
evidence further amplifies claims such as the one pointed out by Ortega (2008) that transfer
is a highly complex phenomenon, and it cannot explain all phenomena in interlanguage
development. The variable realisations of /v/ and /z/ could be considered features of
Indonesian-Accented English.

Concerning the aspiration of plosives in the beginning of a word, the VOT for /p/
was notably shorter at 21 ms compared to /t/ or /k/, which had VOTs of 42 ms and
54 ms, respectively. Lisker and Abramson (1964) propose that VOT values ranging from
0 to 25 ms indicate unaspirated plosives, suggesting that plosive [p] in the data appear
to be unaspirated, as the VOT is below 25 ms. In addition, compared to that of English
native speakers, VOTs of voiceless plosives produced by Indonesian speakers are relatively
shorter. The mean VOTs of /p, t, k/ in Lisker and Abramson’s (1964) study are 58, 70,
and 80 ms, respectively, whereas the mean VOTs of /p, t, k/ produced by the Indonesian
speakers in the study are 21, 42, and 54 ms, respectively. The tendency of Indonesian
speakers to use unaspirated plosives in the word-initial position in their English could
be associated not only with L1 transfer but also markedness. Markedness refers to the
inherent tendencies or preferences across languages for specific forms or features such as
voiceless over voiced sounds (Hansen Edwards and Zampini 2008). Indonesian phonology
does not have allophonic variation in plosives in the word-initial position. In addition,
it is generally assumed that aspirated voiceless plosives are more marked than the plain
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voiceless plosives (Jakobson and Halle 2002; Rice 2007). These unaspirated plosives are a
regular feature of Indonesian-Accented English.

In terms of consonant clusters, this study’s results indicate that Indonesian speakers
generally maintain standard consonant clusters at the beginning of words but display
variability in the production of consonant clusters at the end of words. Regarding word-
initial clusters, this study’s findings contradict traditional beliefs about how Indonesian
speakers handle consonant clusters. Previous studies in the literature (Dardjowidjojo
2009; Yong 2001; Yuliarti 2014) suggested that Indonesian speakers often insert schwa
vowels within onset clusters. However, the data from this study did not reveal widespread
instances of added epenthetic vowels within consonant clusters in words like ‘speak’,
‘spectrum’, ‘state’, or ‘stop’. It should be noted that the data collection involved reading
tasks, allowing participants to view the orthography, which may have facilitated their
pronunciation.

In the data, Indonesian speakers consistently omitted the final /t/ in a three-consonant
coda cluster /kst/ (as in ‘next’) and in some words in two-consonant clusters (i.e., ‘direct’),
which was traditionally not regarded as an extraprosodic element. Conversely, the final
inflectional /s/ consonants in CCC coda clusters like /lvs/ and /lts/ in words such as
‘shelves’ and ‘adults’ were often retained, with only a few speakers exhibiting instances
of deletion. These results indicate that speakers tend to preserve clusters in inflectional
morphemes more than those in lexical stems. This contrasts with Abrahamsson’s (2003)
findings, where /r/ codas are pronounced more correctly in lexical stems than in inflectional
morphemes (p. 342). However, considering the proficiency level of the participants,
which ranged between intermediate and high, this study’s outcomes seem to align with
Abrahamsson’s (2003) claim that higher accuracy rates in coda production are found at
more advanced stages of proficiency. However, this assertion cannot be verified in this
study due to methodological constraints related to the participants’ language backgrounds.

Although this might imply a language transfer phenomenon where CC clusters repre-
sent the maximal coda consonant cluster in Indonesian speakers’ production, the deletion
of plosive consonants even in CC coda clusters in the data suggests that the deletion pro-
cess might not be solely triggered by syllable structure. Instead, it could be attributed
to a phonological constraint related to plosives in final coda clusters. However, it is also
likely that this phenomenon is due to the existence of a multiple syllabification system,
as proposed by Adisasmito (1993), within the language system of Indonesian speakers.
Hence, there are instances where a speaker retains the syllable structure on one occasion
and omits one segment of the cluster on another. Nevertheless, in terms of consonant
clusters, the result showed that IAE speakers show a tendency to preserve the consonant
clusters structure in word-initial positions while showing variation in dealing with the
word-final clusters. They tended to delete the final plosives in a word-final cluster if they
could not preserve the original structure of the consonant cluster.

The lack of faithfulness to consonant clusters in the coda position, as compared to
the onset position, suggests that the markedness principle might play a dominant role
in the production of Indonesian speakers. Vennemann (1987) argued that a syllable’s
head (i.e., syllable-onset) is more preferred when the number of speech sounds is closer
to one, while a smaller number of speech sounds in the coda is more preferred (p. 13).
Carlisle (2006) summarises these principles, stating that CV is the most unmarked syllable
in languages with a single consonant as the optimal onset and a zero consonant as the
optimal coda (p. 107). The clusters data reflected these principles particularly in the case
of coda clusters, as it is more marked with two margins than the onset cluster with only
one margin. Furthermore, the ratio of deletion in coda position between CCC and CC
clusters was 2:1, indicating that a less marked cluster tended to preserve more than the
more marked one.

Regarding vowel duration, the results indicate a difference in the duration of vowels
between tense and lax vowels in the speech of Indonesian participants. The statistical
analysis provides evidence that tense vowels were pronounced with a longer duration
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compared to lax vowels. This result is expected, as tense and lax vowels exist in the Indone-
sian phonological systems, although they are in allophonic distributions, unlike in English
where the tense and lax vowels are distinctive phonemes (Andi-Pallawa and Alam 2013).

Regarding the influence of allophonic variations in Indonesian in relation to sylla-
ble structures, the findings show that there seems to be no significant effect of syllable
structures on vowel duration; instead, vowel duration is largely associated with the tense-
ness of the vowel. This result indicates that Indonesian speakers did not seem to shorten
vowels in words such as ‘feed’ or ‘spoon’, even though these are closed monosyllabic
words. Additionally, the results also show that there was no significant interaction effect of
syllable structure and tenseness on vowel duration in Indonesian-Accented English. These
findings contradict prior research by Andi-Pallawa and Alam (2013), which suggested that
Indonesian speakers tend not to differentiate between tense and lax vowels. It is possible
that participants in this study have developed a better understanding of the tense and lax
vowel distinction in English, while actively reducing the influence of their native language
(L1) in their speech. Thus, IAE maintains a distinction between tense and lax vowels.

Lastly, as far as the LFC is concerned, the findings indicate that Indonesian-Accented
English appears to agree with the LFC’s guidelines regarding consonant clusters, vowel
length contrast, and some consonants. The results show that IAE speakers tend to maintain
consonant clusters in the word-initial position and appear to show contrast between tense
and lax vowels, which are important in the LFC. However, IAE shows variability in terms
of consonants, particularly the production of /v/ and /z/, where some speakers appear
to devoice these consonants. Some speakers also seem to fail to aspirate the word-initial
voiceless plosives, particularly the bilabial plosives.

Although the LFC was used to guide the methodology of this paper, the aim was to
identify features of IAE, not specifically to consider intelligibility, which is a focus of the
LFC. Therefore, to conclusively confirm the effect of these IAE features on intelligibility,
additional research is needed. Nevertheless, these results might be useful for teachers in
choosing which area of pronunciation to focus on in their classes.

6. Conclusions

This paper presents an empirical study of 50 Indonesian speakers of English. Informed
by previous contrastive and theoretical studies and the LFC, it aims to describe Indonesian-
Accented English.

We first investigated seven consonants identified in earlier contrastive studies as prob-
lematic for Indonesian learners of English and identified as crucial for comprehensibility by
Jenkins’ LFC. Contrary to earlier contrastive studies, our participants showed no difficulty
in pronouncing /f/. By contrast, the English /v/ phoneme was realised in about half
the instances in both the onset and coda positions as [v] and about half as [f]. This can
be identified as a feature of Indonesian-Accented English. Other features of Indonesian-
Accented English include /z/ in the onset position, which can be realised as [s]; /S/, which
is occasionally realised as [s]; and initial /p, t, k/, which are regularly unaspirated. In
terms of the consonant clusters, the data suggest that final consonant clusters are prone to
consonant deletion in Indonesian-Accented English. In terms of vowels, the results indicate
that there is a contrast between tense and lax vowels in terms of the duration, regardless of
the syllable structure.

As far as the LFC proposed by Jenkins (2000) is concerned, IAE speakers could
approximate the standard pronunciation of English consonants listed in the LFC with
potential variations on a group of sibilant sounds (i.e., /S, z, and v/). Consonant clusters at
the beginning of words tend to be preserved, while word-final clusters might be simplified
through deletion. Regarding the contrast between long and short vowels, IAE speakers
were able to produce contrastive length between lax and tense vowels.

These findings are important for several reasons. They represent the analysis of a
substantial data set (the speech of 50 participants) where the analysis combines a perceptual
analysis with spectrometry. The empirical findings are therefore robust, and contrast with
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earlier studies based on small samples, contrastive analysis, or introspection. Secondly,
the findings provide a nuanced set of results that could be translated into a focus for
teaching. They identify not only phonemes that tend to be realised in ways that are
distinctive of Indonesian-Accented English but also the positions in which this occurs. Such
information is useful for other speakers wishing to adjust to Indonesian-Accented English
and to teachers wishing to teach learners who may wish to lose their Indonesian-Accented
English in favour of a British or American standard pronunciation. As far as pronunciation
goals are concerned, Munro and Derwing (1995) noted that speech can be accented while
remaining intelligible, and as early as 1949, pronunciation experts have stressed improved
intelligibility as the most important goal in pronunciation teaching. However, their more
recent observations suggest a significant emphasis in classrooms on accent reduction, with
achieving native-like production as the desired goal (Munro and Derwing 2020). Future
research might address some inevitable limitations of this current study. For instance, it
might involve empirical studies of the pronunciation of less advanced speakers, employ a
different reading task or spontaneous speech, and focus on features beyond the LFC. It is
important to remind readers here that our participants are advanced speakers, because we
assume that Indonesian-Accented English is not the pronunciation of lower-level learners
but rather that of mature English users, which is relatively stabilised and has proved
functional in Indonesia.
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