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Abstract: The following study investigated a rare case of adult immersion in a second language
context without prior exposure to the language. It aimed to investigate whether Length of Residence
(LoR) acts as a strong index of L2 speech performance when coupled with daily exposure and
interaction with first language speakers. Twenty-two females from Africa and Asia who worked
as Foreign Domestic Helpers (FDH) in Omani homes and with varying LoRs performed an AX
discrimination and a production task which tapped into Omani consonants and clusters that are
absent from their L1s; their accent was also rated by L1 Omani listeners. Results showed a surprising
lack of significance of LoR on all the production and perception measures examined. Discrimination
results showed a low sensitivity to Arabic consonantal contrasts that are lacking in the L1 across all
participants, and a small positive effect of L1 literacy. Production results exhibited low accuracy on all
Arabic consonants and a marked foreign accent as judged by L1 listeners, with a small positive effect
of L2 literacy. We argue that the nature of the interactions between FDH and employers, along with
uneven power relations and social distance, counteract any advantage of LoR and the immersion
setting examined here.

Keywords: length of residence; foreign domestic helper; foreign accent; naturalistic adult acquisition;
L2 speech performance

1. Introduction

Over the past decades, a great deal of second language acquisition (SLA) research has
focused on sociolinguistic factors that play a role in successful SLA. In naturalistic second
language (L2) settings, age of learning (AoL) and length of residence (LoR) are among
the most frequently studied predictors that have been found to affect second language
speech learning (Piske et al. 2001). AoL has stood the test of time despite disagreements
over whether or not there is a critical age or period for learning, but a fair number of
studies have pointed out the unequal opportunities to learn the L2 between younger and
older speakers (e.g., Klein and Perdue 1997; Craats et al. 2006). Similarly, LoR has proven
robust when ‘length’ goes hand in hand with exposure. A host of factors have, however,
been found to attenuate the effects of LoR, including experience with the L2 prior to
arrival in the L2 country, the nature of the input, formal instruction, and first language (L1)
literacy/education. Here we review some of this work before we turn our attention to an
understudied population of L2 learners who fill a gap in terms of enabling us to test what
happens when adult L2 learners receive extensive oral input from L1 speakers from the
start and for prolonged periods of time.

SLA studies have long highlighted the difficulty adults face when learning L2 speech
(Akahane-Yamada 1995; Best and Strange 1992; Flege 1981; Flege et al. 1995; Iverson and
Kuhl 1996). The most widely discussed source for this difficulty is AoL. One of the most
influential (and controversial) proposals in this area is that of the critical period hypothesis
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(CPH), by Lenneberg (1967), who claimed that the ability to learn a new language declines
after puberty due to the completion of neural hemispheric lateralization in the brain. A large
body of work has both supported and challenged this claim, with disagreements over the
existence of an age cut-off and evidence challenging the loss of neural plasticity in older
age (e.g., DeKeyser 2000; Flege 1987, 2018; Moyer 2014). Nevertheless, and perhaps due to
age acting as proxy for other optimal opportunities for L2 acquisition, studies involving
naturalistic exposure to an L2 support at least a gradual decline in L2 learning outcomes as
a function of age (e.g., Flege 2018; Flege et al. 1995; Oyama 1976; Pfenninger and Singleton
2017; Seliger 1975; Scovel 1988). One linguistic by-product of age which is often attributed
to the difficulty to learn the L2 sounds is increased L1 mastery and subsequent influence
on the L2 (e.g., Best et al. 1988; Escudero and Boersma 2004; Escudero 2006; Flege 1995;
Kuhl 1991). As L1 categories become more established with age, difficulties in perceiving
and producing the L2 seem to arise (Flege 1995).

Length of residence (LoR) has also been frequently used in SLA research as an index
for ultimate attainment in L2 phonology (Flege 2009; Moyer 2009). Flege (2009) postulates
that if the amount of input learners receive matters, then LoR should be correlated with
measures of L2 speech attainment. Likewise, McAllister (2001) states that LoR correlates
positively with the amount of input an L2 learner has acquired and that the more L2 input
one receives the better the opportunities for the L2 learner to master the L2. A range of
studies has provided evidence for the positive role of LoR in L2 performance. For instance,
Flege and Fletcher (1992) revealed that Spanish adults who had lived in the United States
for an average of 14.3 years received significantly better pronunciation ratings of English
sentences than individuals with an average LoR of 0.7 years. Similarly, Flege et al. (1997)
reported an effect of LoR on the perception of English vowels by L2 adult speakers of
English who varied in their LoR between 0.7 and 7.3 years, albeit a modest one. A more
significant effect was found on production accuracy, especially for one of the vowels they
examined. In more recent work, Højen (2019) found a significant improvement in L1 Danish
females’ English pronunciation after 7.1 months of short-term immersion in England, with
LoR significantly correlating with the participants’ pronunciation gain score.

However, other reports on the significance of LoR effects reveal inconsistent results.
For instance, Oyama (1976) and Flege and Fletcher (1992) found no effect of LoR on the L2
phonology of Italian and Spanish English speakers in the United States when the effect of
their age of arrival (AoA) was controlled for. Similarly, Flege (1988) reported no difference
in foreign accents between two groups of Taiwanese adult immigrants to the United States
based on their LoR, which varied between 1.1 and 5.1 years. Further investigation revealed
that LoR did not influence the degree of foreign accent after a rapid initial stage of L2 learning.

Piske et al. (2001) discuss a number of reasons for the discrepancies in previous
studies. First, for studies that found LoR to have an influence on the degree of foreign
accent, LoR was a less significant predictor compared to AoL. Second, LoR is more likely
to affect the degree of foreign accent if the mean values of LoR of the L2 learner groups
differ greatly. Third, additional years of stay in the L2 community are not likely to lead
to a decrease in foreign-accented speech in already experienced L2 learners. However, L2
learners who are in the initial phases of learning the L2 when they arrive in the L2 country
might benefit from additional years of experience (Højen 2019). This once again highlights
the importance of input from L1 speakers from the start, as well as the importance of the
cumulative effect of L2 exposure, as highlighted by Flege and Bohn (2021) in the revised
Speech Learning Model (SLM-r); but most studies have investigated adult immigrants who
had previously studied the L2 in their countries of origin, therefore being initially exposed
to the L2 in a foreign language context. Little is known about the potential influence of total
immersion in the L2 from first exposure for adults, bringing them closer to the experience
of the children of immigrants.

While a naturalistic setting can be advantageous for the children of immigrants, who
also receive formal instruction in the L2 country, adult immigrants may be disadvantaged
due to the difficulty in getting access to formal instruction and/or due to coming from
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low educational backgrounds (Klein and Perdue 1997; Craats et al. 2006). The research
on oral/aural L2 performance of low educated learners is scarce. The vast majority of
studies on SLA make use of convenience sampling and thus show an overreliance on
a population which is WEIRD (Western, Educated, Industrialized, Rich, Democratic;
Henrich et al. 2010). A significant proportion of the research that has been published in
journals including Second Language Research, TESOL Quarterly, and Studies in Second
Language Acquisition relies on such samples (Bigelow and Tarone 2004; Craats et al. 2006).
Furthermore, few studies include L1 formal schooling as a contributing variable (Craats
et al. 2006; Haznedar et al. 2018; Young-Scholten 2013). This bias towards recruiting and
examining highly educated L2 learners might have skewed our understanding of second
language speech and led to an under-explanation of how adults acquire a new language
when we isolate factors such as first language literacy.

A body of work on non-literate and low-educated adult immigrant adults to the USA,
Europe and Australia has focused on the challenges this poses for L2 literacy and metalin-
guistic awareness and calls for further research in this area (Craats et al. 2006; Kurvers et al.
2006; Young-Scholten and Strom 2006). However, difficulties do not necessarily arise in all
language domains, with work within the area of morphosyntax suggesting that L2 learners
can follow a common route in their L2 development of morphosyntax regardless of their
age, educational background, L1 or input (e.g., Gass 2013; Ordem and Bada 2017). More
work is still needed on the levels of attainment in all domains, including L2 oral production
and perception. Little is known about whether L2 learners who are mainly exposed to
extensive oral input from L1 speakers in a naturalistic setting achieve L2 speech outcomes
that are more similar to those of L1 children.

To summarize, previous research on L2 speech learning has focused on age and LoR
as main external factors in adults’ ultimate attainment in the L2. However, the strength as
well as vulnerability of these factors is due to their interaction with a multitude of other
factors which can increase or reduce opportunities for learning. These include the amount
of input from the L2 and opportunities for interaction with L1 speakers, the availability of
formal instruction in the L2 and the level of L1 literacy prior to arrival in the L2 country,
amongst others. The current study reports on a rare situation of naturalistic adult L2
acquisition through total immersion in the L2 context. It focusses on an understudied
group of low-educated migrants from East Africa and South Asia who spend long years
in the Arab world as domestic helpers, living with their Arab employer and their family
and therefore mainly interacting with and receiving input from speakers who are first
language users. The aim of the study is to investigate whether the situation provides an
optimal context for L2 speech attainment given that conditions that typically strengthen
LoR effects are maximized by the context; the learners have little or no previous exposure
to foreign-accented Arabic, their LoR varies a great deal due to constant new arrivals,
allowing for a comparison of short and long LoR, and their LoR highly correlates with
input and interaction. The focus on Arabic as an L2 here is advantageous for two reasons:
compared with English, Arabic is relatively understudied in SLA research (but see Ioup
et al. 1994; Alhawari 2018); and by focusing on Arabic rather than English as an L2, there is
a smaller chance that learners will have had exposure to it prior to arriving in the Arab
world (apart from religious practices for some, which will be described later). On the other
hand, social factors such as low L1 literacy and uneven power relations between employer
and employee may attenuate LoR effects, but these have not been sufficiently considered
in the speech-learning literature.

2. Materials and Methods

In what follows we present perception and production experiments that were carried
out with foreign domestic helpers (FDH) who were living and working in Oman at the time
of the study. The main aim was (1) to investigate the extent to which FDH had acquired
Arabic consonants and clusters that were expected to pose a challenge in production and
perception due to their articulatory and/or phonological complexity and their absence
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from the L1s of the FDH; (2) the extent to which successful acquisition correlated with
LoR and L1/L2 literacy. Production analyses were also supplemented with foreign-accent
ratings that were carried out by L1 Arabic listeners. Here it is important to note that we
are not espousing the view that FDH should sound like L1 speakers of Omani Arabic,
or that this should be their aspiration. We concur with research that warns against the
native speaker ideal (e.g., Holliday 2018), and in fact we avoid using the term ‘native’
wherever possible. The comparison with L1 speakers and the accent rating does, however,
allow us to compare how closely L2 speakers approximate the accent patterns of L1
speakers when input is almost exclusively from those speakers. This allows us to address
methodological constraints in other studies that have addressed this question, where
learners had previously been exposed to accented varieties of the L2 prior to arriving in
the L2 country, and/or their residence in the L2 country does not necessarily go hand in
hand with increased input.

2.1. Participants and Languages under Examination
2.1.1. Participants

Twenty-two female FDH who worked for and lived with families in Oman participated
in this study. Consent for participation in the study was obtained from the FDH and their
employers. The participants completed a questionnaire which elicited information about
their demographic and sociolinguistic background. This included information on age,
L1(s), age of arrival (AoA) in the Arabic-speaking world, length of residence (LoR) in
the Arabic-speaking world, years of formal schooling in the L1 and L2 Literacy (ability
in reading or writing in Arabic). The first author read the questionnaire to the FDH and
recorded their answers to these questions.

The participants’ background was representative of the very diverse background of
FHDs who work in the Arab world. For instance, the FDH came from nine L1 backgrounds
(Swahili (5), Indonesian (2), Sinhala (4), Tagalog (5), Bengali (2), Telugu (1), Luganda (1),
Yoruba (1) and Oromo (1)). They migrated to the Arabic-speaking world as adults (mean
AoA = 27.27), and they had varying Arabic experiences based on their LoR that ranged
from 0.7 to 21 years (mean LoR = 6.23). Their mean LoR in Oman was 2.36 years. Nine
of them had worked in different Arabic-speaking countries before moving to Oman (e.g.,
Gulf countries and Lebanon). They all reported that they had been addressed to mainly
in Arabic by the family members of the household(s) they had lived in and worked for.
Fourteen of them had never been exposed to Arabic before migration, while eight had
had access to Arabic via Islam and recitation of the Qur’an. It should be noted that when
classifying FDH based on their Arabic literacy, only Muslim FDH who reported being
able to read in Arabic via recitation of the Qur’an were considered as literate. Those who
reported not to be able to read in Arabic or recite the Qur’an were considered as non-literate
in Arabic even if they were exposed to Arabic during other rituals of worship. Other than
Arabic, 15 of them reported having some knowledge of English. Ten L1 Omani speaker
females were recruited in order to obtain comparative information from L1 patterns for the
perception and production tasks. They all had a comparable educational background and
were between 19 and 40 years old.

2.1.2. L1 Consonant Inventory and Target Sounds and Structures

Table 1 shows the consonant chart of Omani Arabic. In order to control for the
variability in the FDH’s L1, we targeted consonants that were absent in all the L1 sound
inventories of the FDH participants and that were likely to pose a challenge in perception
and/or production due to their complex articulation; these are highlighted in grey. Table 2
details whether the L1 phonology of the FDH participants allows onset and coda consonant
clusters in comparison with the target language. It is worth noting that epenthesis in
onset clusters is optional in Omani Arabic, but the examination of adult input suggests
a prevalence of non-epenthetic realisations (Al-Kendi 2021). L1 phonologies of FDHs
that have a restricted onset structure only permit a limited combination of CCs. For
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example, Tagalog onset consonant clusters are restricted to a consonant and a glide (e.g.,
/bwan/‘month’), while Luganda and Swahili onset structures are restricted to a consonant
and a glide or a consonant preceded by a nasal (e.g., /mba/).

Table 1. The sound inventory of Omani Arabic (The highlighted consonants are absent from the L1 inventories of the FDH).

Voicing Labial Labio-Dental Dental Alveolar Palatal Velar Uvular Pharyngeal Glottal

Stop
Voiced b d g

Voiceless t k
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Language Initial CC Final CC

Omani Arabic 4 4

Bengali 4 x
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Tagalog 4 (restricted) x

Yoruba x x

Oromo x x

Indonesian x x

Sinhala x x
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2.2. Examining FDH’s Discriminability of Arabic Consonants
2.2.1. AX Task and Stimuli

An AX forced-choice discrimination paradigm was used to elicit FDH’s discriminabil-
ity of different Arabic consonantal contrasts. In this kind of task, participants are presented
with two stimuli in a sequential order whereby the second stimulus is either the same as the
first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ or ‘different’.
For the current study, a list of 16 Arabic consonant contrasts was created. The phonemic
pairings were created based on their potential confusability for the listeners in terms of
perception and/or production, as they only varied in one feature: voicing (e.g., /θ/-/ð/),
manner (e.g., /t/-/s/), place (e.g., /χ/-/h̄/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /
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production is accompanied by a primary articulation at the dental/alveolar area and a
secondary articulation that involves a constriction in the upper pharynx.

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1
inventories included these sounds, albeit with potentially different phonetic realizations
and phonological patterning, it was likely that all participants would detect these contrasts
as different (Aoyama et al. 2004). With the control pairs, a total of 18 consonant contrasts
were included in the test. Four test items were created for each of the 18 contrasts (AA, AB,
BA, BB), yielding a total of 72 test trials. Each test trial consisted of two monosyllabic pseudo
words containing the contrasting sounds in the context Ca:n (where C is a consonant),
for instance, /sa:n-
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a:n/. Thirty-six trials contained consonants that were acoustically
different, while 20 trials contained consonants that were acoustically identical (16 trials
were excluded from the list, as they were repetitions of existing trials). This reduced
the number of trials to 56. To give an example, /θ/ was paired twice, once with /s/
and another with /t/ because [t] and [s] are likely variants of /θ/ in NNS’ productions
(Lombardi 2003). When the four test trials were created for each of these pairs, one test item
was repeated for both contrasts. So, one of the repeated trials was excluded. When all trials
were created, they were submitted to an online randomization software (RANDOM.ORG)
to ensure that the four test items for each contrasting pair were not following each other.
The stimuli were recorded by the first author in a sound-treated lab using an Edirol digital
recorder R-09HR by Roland coupled with a Sennheiser radio microphone, with a sampling
rate of 44.100 Hz and WAV-16bit recording mode. Another native Omani speaker trained in
linguistics listened to the recorded stimuli for a reliability check. She spoke the same dialect
as the NSs in this study. She confirmed that all recorded instances were clearly articulated
and checked that time intervals between test items were the same and as specified in the
present study.

2.2.2. Procedure for the AX Discrimination Task

In the home of their employers, each FDH was presented with the aural stimuli over
headphones at a comfortable volume level using the Praat program on a MacBook laptop
(Boersma and Weenink 2009). They were instructed, in Arabic, that they needed to decide
if the two test items they were about to hear were the same or different. They gave their
responses to the first author, who manually entered them on an answer sheet designed
specifically for this task. It was not possible to use a full computer version for this task
due to the potential difficulty the participants might have faced dealing with technology
in case of limited computing education. An inter-stimulus interval (ISI) of 1 s was used
between each word in a comparison pair. A longer ISI is shown to facilitate phonemic
discrimination rather than phonetic discrimination of contrasts that are absent from the L1
(Werker and Logan 1985). The participants were allowed to listen to the same items again
if needed, but they could not change an answer once given (Guion et al. 2000). The trials
were presented in two blocks during a twenty-minute session. A three-minute interval
separated the two blocks.

To ensure that the participants understood the task procedure, they were presented
with a familiarization task prior to the experiment. They were trained to listen to and
judge two contrasts (/

∫
/vs./s/, /t/vs./d/) and were given immediate feedback about

the accuracy of their responses. The contrasts presented in the familiarization task were
different from those used in the real test to avoid providing the participants with help on
the target stimuli (Beddor and Gottfried 1995). Adopting a similar approach to Aoyama
et al. (2004), the participants had to respond correctly to at least 90% of the stimuli in order
to proceed to the actual task. If a participant did not reach this standard, the practice task
was repeated up to four times or until they met the standard. Two FDH who performed
below 90% in the familiarization task were excluded from this study because they did not
display understanding of the task. A similar procedure was used to elicit NSs’ responses to
the same task. However, the NSs were given an answer sheet to record their own responses.
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2.3. Examining FDH’s Arabic Production

The 22 FDH participants who were recruited for the previous task participated in the
picture-naming task.

2.3.1. Stimuli for the Production Task

A picture-naming task was used to elicit single words from the participants. A list of
Arabic words that contained the same target Arabic consonants that were used in the AX
discrimination was created for this task. Another list that included words with onset and
coda consonant clusters was also created. The words selected represented home objects and
hence were assumed to be familiar to most FDH. Thirty-six pictures that represented the
stimuli words were used to elicit productions from the FDH. The pictures were compiled
in a Powerpoint file, one picture per slide.

2.3.2. Procedure for the Production Task

The FDH named the objects in the pictures presented to them using the slideshow
function of Powerpoint on a MacBook laptop controlled by the first author. The same
high-quality recorder and microphone used in task 1 were used again here to record the
participants’ productions. When a participant struggled to name an object, a delayed
repetition technique was used (Ratner 2000; Guion et al. 2000): if the participant could
not name the object in the picture, the first author produced the target word and then
asked the participant what the prompt was again. The delay between the prompt and
the participant’s repetition was approximately 4 s in order to minimize the effect of di-
rect mimicry. The productions were analysed for their target-like accuracy; additionally,
clusters were examined for simplification patterns such as epenthesis or deletion of one of
the consonants.

2.4. Examining FDH’s Foreign Accent Rating
2.4.1. Listeners

The listeners for this task were 10 L1 Omani speakers (5 males and 5 females). Their
ages ranged between 31 and 40 years at the time they carried out the task. They were all
born in Oman and spoke Omani Arabic. None had experience or training in a linguistic-
related field. None reported having a history of speech, language or hearing problems.

2.4.2. Material for the Accent Rating Task

The stimuli for this task were taken from production data collected from the picture-
naming task, with a focus on words where the target sound of interest was in a word-
initial position. Ten words were selected for inclusion in this experiment (/χass/‘lettuce’,
/h̄abIl/‘rope’, /qalam/‘pen’, /
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ar
∫

eh/‘bottle’, /
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alam/‘flag’, /θo:m/‘garlic’, /ðurah/‘corn’). The stimuli were
extracted from the sound files of the picture-naming task in Praat as whole words. The
defined stimuli were windowed by a parabolic function and normalized to 50 dB. Two L1
Omani speakers aged 33 and 35 and who spoke Omani Arabic also produced the same
words. The total number of stimuli included in the rating experiment was 240. The stimuli
were randomized and distributed in three blocks (each including 80 stimuli).

2.4.3. Procedure for the Accent Rating Task

The stimuli were presented to the participants in Praat on a Macbook Pro laptop. The
listeners were asked to rate the stimuli they heard on a scale from 1 (not at all native-like) to
9 (completely native-like). They knew that they were going to hear Arabic words produced
by L1 and L2 speakers. They could replay the stimuli as many times as they wished
before making their choices and moving on to the next stimulus by pressing the ‘next’
button. They were offered a break after every 80 stimuli. The listeners spent approximately
30–40 min on this experiment.
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2.5. Statistical Analysis

Data from the AX discrimination task was coded and tabulated manually in Excel,
and subsequently imported into R (R Development Core Team 2012). To measure listeners’
accuracy and correct for biases, we used some variants from Signal Detection Theory
(Macmillan and Douglas 1991). We generated the d prime value (sensitivity index) for
each individual listener separately. The d prime models the difference between the ‘true
positive’ responses and ‘false positive’ responses in standard units, as in the following
formula: (d prime) = Z(True Positive Rate) − Z(False Positive Rate). We then used a linear
model to statistically measure the difference in the d prime mean of NS and FDH groups
using the lme4 package in R (Bates et al. 2015). To examine which factors contribute to any
differences in d prime values among FDH listeners, we used a linear model, with d prime as
the dependent variable and LoR (continuous), L1 schooling (continuous) and L2 literacy
(categorical) as the independent variables (predictors). The model used was diagnosed
for the presence of multicollinearity using the variance inflation factor, vif(), that measures
the influence of collinearity among the predictors in a regression model (Midi et al. 2010).
The VIF scores obtained were low (equal to 1), which indicated that it was safe to accurately
assess the contribution of the predictors to the model.

To analyse data from the picture-naming task, the productions were first phonetically
transcribed in Praat following the labelling of target segments. A Praat script designed
by the first author was then used to extract all target word productions and their relevant
information from Praat and transfer these to Excel files. Target consonants were assigned
a value of 0 or 1 depending on whether the production of the sound was target-like.
Descriptive statistics based on the percentages of target-like productions of each consonant
averaged across speakers were then provided. To examine which factors play a role in the
accuracy of productions, a GLMM was used with LoR, L1 schooling and L2 literacy as
predictors and random intercept of speakers as random effects. The model was detected
for multicollinearity using VIF. The scores obtained from the VIF were low, indicating the
low collinearity of the predictors.

With regard to consonant cluster productions, a GLMM was used to examine the
difference in modification between onset and coda consonant clusters. First, consonant
clusters were assigned a value of 0 or 1 depending on whether the cluster was in the onset
or coda position. Next, the productions of the consonant clusters were assigned a value
of 0 or 1 depending on whether the production involved modification1. The GLMM had
modification (yes or no) as a dependent variable and the type of consonant cluster (onset or
coda) as predictor. For random effects, speaker was used as random intercept. To examine
the effect of psycho-social factors on the pattern of cluster production, onset and coda
clusters were analysed differently. For onset clusters, qualitative analysis was carried out
because L1 inventories of some of the FDH’s contained onset clusters while others did
not (see Table 2). This indicates that the L1s of FDH’s are incomparable and will affect
their production patterns differently. Therefore, using statistical analysis with factors such
as L1, LoR, L1 schooling and L2 literacy might not generate meaningful results, and one
factor could cancel the significance of other factors (collinearity effects). Therefore, findings
from a qualitative analysis will be more reliable and can be indicative of patterns that
we can test more thoroughly in future research. As for coda clusters, a GLMM was used
to test the effect of LoR, L1 schooling and L2 literacy on the modification of consonant
clusters. All FDH’s L1 inventories lacked coda clusters, and thus FDH’s were considered
comparable in relation to their L1s. All three factors were used as predictors, with speaker
as random intercept for random effects.

For the foreign accent rating task, raters’ responses were first tabulated in an Excel file
which was then imported into R. Descriptive statistics were generated in R and included
mean, median, SD and variance. In order to determine whether there is a difference in
rating scores among the two groups (NS and FDHs), we used cumulative link mixed
models (CLMM), using the ordinal package in R (Christensen 2019). For the dependent
variable, we used an ordered factor, the rating response. For the independent variable, we
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used group. For random effects, we used rater and item as intercepts. This was the optimal
random effect structure that suited these data.

3. Results
3.1. Discrimination of Arabic Consonant Contrasts

Table 3 shows descriptive statistics that were obtained from a number of operations.
The accuracy of the FDH was 0.72, while that of NSs was 0.96. The error rate of FDH (0.27)
was higher than that of NSs (0.03). The true positive rate reflects the rate at which listeners
responded ‘different’ when the stimulus was ‘different’. On the other hand, the false
positive rate reflects the rate at which listeners responded ‘different’ when the stimulus
was ‘same’. The sensitivity (which reflects the rate at which listeners responded ‘same’
when the stimulus was ‘same’) of both groups was higher than 50%. Precision reflects the
rate at which listeners responded correctly when the stimulus was ‘same’. This was also
higher than 70% for both groups. These statistics show that regardless of the difference
between FDH and NS groups with regard to accuracy and sensitivity rates, the FDH group
has successfully obtained high accuracy and sensitivity results (above 50%).

Table 3. Descriptive statistics obtained from the AX discrimination responses.

Group Accuracy Error
True Positive

Rate
(Specificity)

False
Positive

Rate

True Negative
Rate

(Sensitivity)
Precision

FDH 0.72 0.27 0.64 0.13 0.86 0.89

NS 0.96 0.03 0.98 0.06 0.93 0.96

When examining the difference between FDH and NSs’ discriminability of consonant
contrasts using d prime values, a linear model revealed that the mean d prime value of the
FDH group (mean = 2.17) was significantly lower than that of the NS group (mean = 4.94,
β = −2.76, SD = 0.404, p < 0.01). Unsurprisingly, this indicates that the NS group outper-
formed the FDH group in the AX discrimination task. However, the FDH d prime values
in Figure 1 reveal a great variation among FDH’s performance (Figure 1), suggesting that
some FDH performed as well as some NSs while others performed very poorly.
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Further analyses to examine the factors that affected FDH’s variable performance
in the AX discrimination task revealed that FDH’s L1 schooling played a significant role
in their d prime scores (β = 0.18, SE = 0.06, p = 0.01). The more years the FDH had spent
at school in her first language, the greater her discriminability of the contrastive sounds
in Arabic was (Figure 2). LoR had no significant effect on FDH’s discriminability of
consonantal contrasts (β = 0.02, SE = 0.03, p > 0.05). Thus, no matter how long the FDH
had spent in the Arabic-speaking world, her discriminability of consonant contrasts had
not changed or improved. Similarly, L2 literacy did not have a significant effect on FDH’s d
prime scores (β = 0.25, SD = 0.44, p > 0.05).
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Figure 2. The relationship between years of L1 schooling and d prime values relevant to the FDH group.

3.2. The Production of Arabic Consonants and Consonant Clusters

As expected, complex consonants that are specific to the Arabic inventory posed the
greatest challenge for the participants (Figure 3). Common realizations included stopping
for fricatives, e.g., [t] for /θ/, [d] for /ð/, [g] or [k] for /
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2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
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3.2. The Production of Arabic Consonants and Consonant Clusters 
As expected, complex consonants that are specific to the Arabic inventory posed the 

greatest challenge for the participants (Figure 3). Common realizations included stopping 
for fricatives, e.g., [t] for /θ/, [d] for /ð/, [ɡ] or [k] for /ʁ/, [q] for /χ/, [ʔ] for /ʕ/, and [dˤ] for 
/ðˤ/; de-emphasis, e.g., [ð] for /ðˤ/, [t] for /tˤ/ and [s] or [ʃ] for /sˤ/; (de-)voicing (along with 
other processes), e.g., [q] for /ʁ/, [ɡ] for /χ/; fronting/backing (along with other processes), 
e.g., [k] or [ɡ] for /q/ or /χ/, [t] for /q/, [z] or [s] for /ð/ or [s] for /θ/; and weakening, e.g., [h] 
for /ʕ/ or /ʁ/ deletion. L2 literacy had a significant effect on FDH’s accurate productions of 
the target sounds (β = −0.53, SE = 0.22, p = 0.01). Figure 4 shows that speakers who were 
literate in Arabic had more target-like productions (50%) of the target consonants than 
those who were non-literate (37.8%). This suggests that FDH who learned Arabic via rec-
itation of the Qur’an performed better than those who did not. On the other hand, LoR 
did not play any significant role in the target-like production of Arabic consonants by 
FDH (β = 0.02, SE = 0.01, p > 0.05). In fact, the visual examination of the results showed 
that speakers with the longest LoRs appeared to be slightly less accurate than those with 
shorter LoRs. Similarly, L1 schooling did not play a considerable role in FDH’s accuracy 
(β = 0.03, SE = 0.03, p > 0.05). 
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Language Initial CC Final CC 
Omani Arabic ✓ ✓ 

Bengali ✓ x 
Swahili ✓ (restricted) x 

Luganda ✓ (restricted) x 
Tagalog ✓ (restricted) x 
Yoruba x x 
Oromo x x 

Indonesian x x 
Sinhala x x 
Telugu x x 

2.2. Examining FDH’s Discriminability of Arabic Consonants 
2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
bility of different Arabic consonantal contrasts. In this kind of task, participants are pre-
sented with two stimuli in a sequential order whereby the second stimulus is either the 
same as the first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ 
or ‘different’. For the current study, a list of 16 Arabic consonant contrasts was created. 
The phonemic pairings were created based on their potential confusability for the listeners 
in terms of perception and/or production, as they only varied in one feature: voicing (e.g., 
/θ/-/ð/), manner (e.g., /t/-/s/), place (e.g., /χ/-/ħ/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /tˤ/-/t/). The latter refers to Arabic emphatic sounds whose pro-
duction is accompanied by a primary articulation at the dental/alveolar area and a sec-
ondary articulation that involves a constriction in the upper pharynx.  

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1 in-
ventories included these sounds, albeit with potentially different phonetic realizations 
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Table 2. The prevalence of CC clusters in the sound systems under investigation. Languages that 
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Language Initial CC Final CC 
Omani Arabic ✓ ✓ 

Bengali ✓ x 
Swahili ✓ (restricted) x 

Luganda ✓ (restricted) x 
Tagalog ✓ (restricted) x 
Yoruba x x 
Oromo x x 

Indonesian x x 
Sinhala x x 
Telugu x x 

2.2. Examining FDH’s Discriminability of Arabic Consonants 
2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
bility of different Arabic consonantal contrasts. In this kind of task, participants are pre-
sented with two stimuli in a sequential order whereby the second stimulus is either the 
same as the first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ 
or ‘different’. For the current study, a list of 16 Arabic consonant contrasts was created. 
The phonemic pairings were created based on their potential confusability for the listeners 
in terms of perception and/or production, as they only varied in one feature: voicing (e.g., 
/θ/-/ð/), manner (e.g., /t/-/s/), place (e.g., /χ/-/ħ/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /tˤ/-/t/). The latter refers to Arabic emphatic sounds whose pro-
duction is accompanied by a primary articulation at the dental/alveolar area and a sec-
ondary articulation that involves a constriction in the upper pharynx.  

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1 in-
ventories included these sounds, albeit with potentially different phonetic realizations 
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2.2. Examining FDH’s Discriminability of Arabic Consonants 
2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
bility of different Arabic consonantal contrasts. In this kind of task, participants are pre-
sented with two stimuli in a sequential order whereby the second stimulus is either the 
same as the first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ 
or ‘different’. For the current study, a list of 16 Arabic consonant contrasts was created. 
The phonemic pairings were created based on their potential confusability for the listeners 
in terms of perception and/or production, as they only varied in one feature: voicing (e.g., 
/θ/-/ð/), manner (e.g., /t/-/s/), place (e.g., /χ/-/ħ/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /tˤ/-/t/). The latter refers to Arabic emphatic sounds whose pro-
duction is accompanied by a primary articulation at the dental/alveolar area and a sec-
ondary articulation that involves a constriction in the upper pharynx.  

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1 in-
ventories included these sounds, albeit with potentially different phonetic realizations 

/ and [s] or [
∫

] for /

Languages 2021, 6, x FOR PEER REVIEW 5 of 22 
 

2 details whether the L1 phonology of the FDH participants allows onset and coda conso-
nant clusters in comparison with the target language. It is worth noting that epenthesis in 
onset clusters is optional in Omani Arabic, but the examination of adult input suggests a 
prevalence of non-epenthetic realisations (Al-Kendi 2021). L1 phonologies of FDHs that 
have a restricted onset structure only permit a limited combination of CCs. For example, 
Tagalog onset consonant clusters are restricted to a consonant and a glide (e.g., 
/bwan/‘month’), while Luganda and Swahili onset structures are restricted to a consonant 
and a glide or a consonant preceded by a nasal (e.g., /mba/). 

Table 1. The sound inventory of Omani Arabic (The highlighted consonants are absent from the L1 
inventories of the FDH). 

 Voicing Labial Labio-Dental Dental Alveolar PalatalVelarUvular Pharyngeal Glottal 

Stop 
Voiced b   d  g    

Voiceless    t  k q  ʔ 
Emphatic stop voiceless    tˤ      

Fricative 
Voiced   ð z   ʁ ʕ  

Voiceless  f θ s ʃ  χ ħ h 

Emphatic fricative
Voiced   ðˤ       

Voiceless    sˤ      
Nasal Voiced m   n      
Liquid Voiced    ɾ l      

Approximant Voiced w    j     

Table 2. The prevalence of CC clusters in the sound systems under investigation. Languages that 
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Language Initial CC Final CC 
Omani Arabic ✓ ✓ 

Bengali ✓ x 
Swahili ✓ (restricted) x 

Luganda ✓ (restricted) x 
Tagalog ✓ (restricted) x 
Yoruba x x 
Oromo x x 

Indonesian x x 
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Telugu x x 

2.2. Examining FDH’s Discriminability of Arabic Consonants 
2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
bility of different Arabic consonantal contrasts. In this kind of task, participants are pre-
sented with two stimuli in a sequential order whereby the second stimulus is either the 
same as the first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ 
or ‘different’. For the current study, a list of 16 Arabic consonant contrasts was created. 
The phonemic pairings were created based on their potential confusability for the listeners 
in terms of perception and/or production, as they only varied in one feature: voicing (e.g., 
/θ/-/ð/), manner (e.g., /t/-/s/), place (e.g., /χ/-/ħ/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /tˤ/-/t/). The latter refers to Arabic emphatic sounds whose pro-
duction is accompanied by a primary articulation at the dental/alveolar area and a sec-
ondary articulation that involves a constriction in the upper pharynx.  

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1 in-
ventories included these sounds, albeit with potentially different phonetic realizations 
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Table 2. The prevalence of CC clusters in the sound systems under investigation. Languages that 
permit consonant clusters are indicated with the symbol ✓, while those that do not are indicated 
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Language Initial CC Final CC 
Omani Arabic ✓ ✓ 

Bengali ✓ x 
Swahili ✓ (restricted) x 

Luganda ✓ (restricted) x 
Tagalog ✓ (restricted) x 
Yoruba x x 
Oromo x x 

Indonesian x x 
Sinhala x x 
Telugu x x 

2.2. Examining FDH’s Discriminability of Arabic Consonants 
2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
bility of different Arabic consonantal contrasts. In this kind of task, participants are pre-
sented with two stimuli in a sequential order whereby the second stimulus is either the 
same as the first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ 
or ‘different’. For the current study, a list of 16 Arabic consonant contrasts was created. 
The phonemic pairings were created based on their potential confusability for the listeners 
in terms of perception and/or production, as they only varied in one feature: voicing (e.g., 
/θ/-/ð/), manner (e.g., /t/-/s/), place (e.g., /χ/-/ħ/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /tˤ/-/t/). The latter refers to Arabic emphatic sounds whose pro-
duction is accompanied by a primary articulation at the dental/alveolar area and a sec-
ondary articulation that involves a constriction in the upper pharynx.  

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1 in-
ventories included these sounds, albeit with potentially different phonetic realizations 

/, [g] for /χ/; fronting/backing
(along with other processes), e.g., [k] or [g] for /q/ or /χ/, [t] for /q/, [z] or [s] for /ð/ or
[s] for /θ/; and weakening, e.g., [h] for /

Languages 2021, 6, x FOR PEER REVIEW 5 of 22 
 

2 details whether the L1 phonology of the FDH participants allows onset and coda conso-
nant clusters in comparison with the target language. It is worth noting that epenthesis in 
onset clusters is optional in Omani Arabic, but the examination of adult input suggests a 
prevalence of non-epenthetic realisations (Al-Kendi 2021). L1 phonologies of FDHs that 
have a restricted onset structure only permit a limited combination of CCs. For example, 
Tagalog onset consonant clusters are restricted to a consonant and a glide (e.g., 
/bwan/‘month’), while Luganda and Swahili onset structures are restricted to a consonant 
and a glide or a consonant preceded by a nasal (e.g., /mba/). 

Table 1. The sound inventory of Omani Arabic (The highlighted consonants are absent from the L1 
inventories of the FDH). 

 Voicing Labial Labio-Dental Dental Alveolar PalatalVelarUvular Pharyngeal Glottal 

Stop 
Voiced b   d  g    

Voiceless    t  k q  ʔ 
Emphatic stop voiceless    tˤ      

Fricative 
Voiced   ð z   ʁ ʕ  

Voiceless  f θ s ʃ  χ ħ h 

Emphatic fricative
Voiced   ðˤ       

Voiceless    sˤ      
Nasal Voiced m   n      
Liquid Voiced    ɾ l      

Approximant Voiced w    j     

Table 2. The prevalence of CC clusters in the sound systems under investigation. Languages that 
permit consonant clusters are indicated with the symbol ✓, while those that do not are indicated 
with the symbol x. 

Language Initial CC Final CC 
Omani Arabic ✓ ✓ 

Bengali ✓ x 
Swahili ✓ (restricted) x 

Luganda ✓ (restricted) x 
Tagalog ✓ (restricted) x 
Yoruba x x 
Oromo x x 

Indonesian x x 
Sinhala x x 
Telugu x x 

2.2. Examining FDH’s Discriminability of Arabic Consonants 
2.2.1. AX Task and Stimuli 

An AX forced-choice discrimination paradigm was used to elicit FDH’s discrimina-
bility of different Arabic consonantal contrasts. In this kind of task, participants are pre-
sented with two stimuli in a sequential order whereby the second stimulus is either the 
same as the first (AA) or different (AB) (Strange and Shafer 2008), and they answer ‘same’ 
or ‘different’. For the current study, a list of 16 Arabic consonant contrasts was created. 
The phonemic pairings were created based on their potential confusability for the listeners 
in terms of perception and/or production, as they only varied in one feature: voicing (e.g., 
/θ/-/ð/), manner (e.g., /t/-/s/), place (e.g., /χ/-/ħ/; /q/-/k/) or the presence or absence of sec-
ondary articulation (e.g., /tˤ/-/t/). The latter refers to Arabic emphatic sounds whose pro-
duction is accompanied by a primary articulation at the dental/alveolar area and a sec-
ondary articulation that involves a constriction in the upper pharynx.  

Two more contrasts were used as control: /r/-/l/, /r/-/w/. Given that the FDH’s L1 in-
ventories included these sounds, albeit with potentially different phonetic realizations 
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/ deletion. L2 literacy had a significant
effect on FDH’s accurate productions of the target sounds (β = −0.53, SE = 0.22, p = 0.01).
Figure 4 shows that speakers who were literate in Arabic had more target-like productions
(50%) of the target consonants than those who were non-literate (37.8%). This suggests
that FDH who learned Arabic via recitation of the Qur’an performed better than those
who did not. On the other hand, LoR did not play any significant role in the target-like
production of Arabic consonants by FDH (β = 0.02, SE = 0.01, p > 0.05). In fact, the visual
examination of the results showed that speakers with the longest LoRs appeared to be
slightly less accurate than those with shorter LoRs. Similarly, L1 schooling did not play a
considerable role in FDH’s accuracy (β = 0.03, SE = 0.03, p > 0.05).

Results showed a high proportion of modified consonant clusters in the production of
FDH in the onset and coda position (Table 4). The main strategy used to modify clusters
was vowel epenthesis. This indicates that FDH have not acquired complex clusters despite
their exposure to them in the target input (Al-Kendi 2021). The tendency to modify onset
consonant clusters (89.4%) was more frequent than for coda clusters (48.9%) (Figure 5).
A GLMM demonstrated that this difference was significant (β = −2.51, SE = 0.41, p < 0.01).
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Table 4. Percentage of modification in onset and coda consonant clusters (CC) in FDH’s productions
and the modification strategy used.

Syllable Type
Syllable Modification Modification Strategy

Yes No Consonant Deletion Vowel Epenthesis

Onset CC (118) 89.4% (14) 10.6% (2) 1.69% (116) 98.305%

Coda CC (43) 48.9% (45) 51.13% 0 (43) 100%

In terms of factors that could have affected FDH production of onset consonant
clusters, descriptive statistics and visual inspection showed that, generally, the tendency
to produce less marked onset consonant clusters was evident in all FDH’s productions
regardless of the L1 (Figure 6). Nevertheless, FDH with Oromo, Sinhala and Telugu L1
backgrounds had the highest rate of onset modification, producing most of the target CCs
with epenthetic vowels. FDH with Indonesian, Tagalog, Bengali, Yoruba, Swahili and
Luganda L1 backgrounds showed more variation in their production of onsets clusters,
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sometimes maintaining the CC realization. To illustrate, these FDH sometimes produced
the target word/kta:b/as [kta:b] and others as
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Figure 7a shows patterns of onset cluster production by FDH as a function of LoR.
Surprisingly, fewer rates of onset simplification are evident in productions of FDH who had
the shortest LoR. The trend then shows a stable pattern for FDH with 5 to 15 years of LoR
and is then highest for the speakers with the highest LOR. From this, we can conclude that
LoR alone does not play a role in the successful production of onset consonant clusters in
FDH’s productions. Equally, the modification of onset consonant clusters does not appear
to change considerably as a function of years of formal schooling. Figure 7b shows a stable
trend of onset cluster simplification regardless of the years of schooling.
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Figure 8 illustrates that FDH who were literate in Arabic exhibited fewer modifications
of onset consonant clusters (7.77%) than those who were non-literate in Arabic (16.66%).
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Figure 8. The percentages of target-like productions of Arabic onset consonant clusters by literate
and non-literate FDHs.

Moving on to factors that may have played a role in FDH’s production of coda consonant
clusters, the results once again revealed that LoR had a significantly negative effect on target-
like consonant cluster production (β = −0.102, SE = 0.04, p = 0.03). FDH with the shortest
LoR produced clusters in the coda position more frequently than those with a longer LoR
(Figure 9a). The trend also shows fluctuation, which implies individual differences in the
target-like realization of coda clusters. L1 formal education had a significant effect on the
modification of coda consonant clusters (β = 0.13, SE = 0.06, p = 0.04). The more educated a
foreign domestic helper was, the more successful she was at producing a target-like syllable
structure (Figure 9b). This is in line with the significant role L1 schooling played in FDH’s
performance in the discrimination task.
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L2 literacy, on the other hand, did not play any significant role in the pattern of coda
consonant cluster production (β = 0.85, SE = 0.55, p > 0.05), though there was a trend for
more target-like production by FDH who reported to be literate in Arabic than those who
reported to be non-literate (Figure 10). Literate FDH produced coda clusters in 64.28%
of the instances, while non-literate FDH produced them in 45% of the instances. Hence,
literacy in Arabic—or, more specifically, knowledge of the Arabic script—seems to aid the
L2 learners’ acquisition of target-like oral forms, even though this trend was not significant.
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3.3. Foreign Accent Rating of FDHs

Figure 11 illustrates the rating scale of the foreign accent task and the percentage of
total scores given to words produced by the two groups (NS and FDHs). It shows that
around 80% of the ratings given to NSs fell into the ‘completely native-like’ category, that is
number 9 on the scale. However, the highest percentage of rating in the FDH group went
to the ‘not at all native-like’ ranking on the scale, that is number 1.
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Figure 11. Percentages of total responses for each rate in the foreign accent scale for both FDH and
NS productions.

Descriptive statistics of the foreign accent rating task indicate that the FDH were
rated very low on the foreign accent rating scale (median = 3) compared to the NS group
(median = 9), as shown in Table 5. There was, however, considerable variation in the rating
scores given to the FDH production (variance = 6.86) compared to those given to the NSs
(variance = 1.49). Further analyses of these results revealed that the difference between NSs and
FDH’s foreign accent rating was significant (β = 5.31, SE = 0.22, p < 0.01). Figure 12 illustrates
the difference in the foreign accent rating median for the NS and the FDH groups.
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Table 5. Descriptive statistics obtained from the foreign accent rating task for both the FDH and the
NS groups.

Group Mean Median SD Variance

FDH 3.64 3 2.62 6.86
NS 8.61 9 1.22 1.49
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When examining the factors that may have affected foreign accent rating, the results
revealed that FDH’s L2 literacy played a significant role in their foreign accent rating
(Figure 13). Non-literate FDH’s were rated as more foreign-accented than literate FDH
(β = −1.24, SE = 0.49, p = 0.02). However, LoR did not play any significant effect on FDH’s
accent rating (β = −0.03, SE = 0.04, p > 0.05). Likewise, L1 schooling was not found to
significantly affect FDH’s foreign accent rating (β = −0.03, SE = 0.06, p > 0.05). Interestingly,
these results are similar to those obtained from the examination of FDH’s production of
Arabic consonants.
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4. Discussion

Despite a constant exposure to Arabic from L1 speakers, the length of residence that
FDH spent in the Arab world appeared to play no role in their L2 perception of consonant
contrasts or in their production of Arabic consonants or consonant clusters. In some cases,
FDH’s scores correlated negatively with LoR, as in the production of coda consonant
clusters. These findings do not support the assumption that the more L2 input one receives
the better the opportunities to master the L2 (McAllister 2001). There have been other
studies over the years that have challenged LoR effects on learners’ performance (e.g.,
Flege 1988; Oyama 1976), but their methodologies have rarely included a total immersion
in the L2 with input from L1 speakers, as in the current study. Below we reflect on the
potential reasons for these surprising results.

It is hard to ignore the different ways in which a lack of effect of LoR has been interpreted
in the literature. For example, Flege and Liu (2001) suggest three possible interpretations:
(1) the amount of L2 input is not a crucial predictor of L2 performance, (2) L2 performance is
constrained by a critical or sensitive period, (3) LoR provides a meaningful index of L2 input
for some individuals but not others. The age effect has been dealt with extensively in the
literature, but it is the third point that we focus on here. On the one hand, one can interpret
these differences in terms of differential access to input from L1 speakers. For instance,
Flege (2002) found that LoR can play a role in adults’ L2 performance only if they are
exposed to a considerable amount of L1 speaker input. In this study, Chinese students
with longer LoR in the United States were significantly better in their L2 performance
compared to students who had shorter LoR. LoR, however, did not predict the performance
of non-students. Flege (2002) concluded that because students had more opportunities for
receiving NS input compared to the non-students, their performance improved noticeably
over time. However, Moyer (2004, 2009) argues that, in order for late learners to gain
sufficient input, they need to engage in the L2 environment in different ways. Situations
favourable to such attempts vary across individuals, depending not only on age but also on
educational, social and ethnic background. Moyer (2004) further suggests that for LoR to
reliably index the L2 experience, an integrated approach that takes into account cognitive,
psychological and social factors needs to be carried out. Psychologically, LoR correlates
with a sense of overall fluency and satisfaction with L2 attainment as well as motivation to
learning the L2. Socially, LoR correlates with the frequency of contact with NSs and the
intention for permanent residency in the L2 target community. Cognitively, LoR correlates
with L2 instruction and communicative use of the L2 rather than just focusing on form, as
well as the amount of feedback on pronunciation and the kind of phonological training.

In light of this integrated model, it is not surprising that LoR was not found to play a
role in FDH’s phonological performance. Despite the high number of years many FDH
spend in the Arab world, their intention is not for permanent residence in the L2 country,
but rather to return home once they have saved enough to support their families (Bizri
2014). Their aim of L2 attainment may be restricted to the ability to interact with their
employers rather than any motivation to achieve native-like fluency. Furthermore, FDH’s
language contact with their employers or with other family members is often restricted to
conversations around home chores. Due to the task-oriented nature of these interactions,
it is unlikely that FDH receive any feedback on their pronunciation. Equally, they do not
receive any training on L2 phonology or other linguistic aspects. In addition, the input they
receive can be variable within the constricted context in which they work: they attend to
children who have not yet fully developed their phonology and hear accented Arabic from
other FDH of various nationalities when running errands and during their day off. This is
akin to Flege and Liu’s (2001) description of immigrants to North America, who are likely
to use their L2 English with other NNSs as a lingua franca, though in their study those
interactions were happening in the workplace, whereas our participants’ main workplace
is their NS employers’ home.

When the above factors are considered, FDH’s experience does not provide an optimal
environment for L2 attainment, despite the near total immersion in input from L1 speakers.
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Opportunities for meaningful input, contact with other L1 speakers and L2 instruction are
very limited in this context, also highlighting the potential role of the lack of variability in
the input. This supports the observation that LoR is not a reliable index of L2 experience
(Flege and Liu 2001; Moyer 2004, 2009). In order to reliably examine the extent to which
input and LoR modulate L2 phonological performance, methodologies always need to
take into account cognitive and socio-psychological factors that may shape the L2 speakers’
experience.

While LoR was not a significant predictor of FDH’s phonological performance,
L1 schooling and L2 literacy each played a role in some of the variables examined.
L1 schooling correlated significantly with FDH’s perceptual sensitivity scores and rate
of final consonant cluster productions. However, no effect of L1 schooling was found in
the production of Arabic consonants or initial consonant clusters. L2 literacy generally
correlated positively with sensitivity scores and production of Arabic consonants as well as
initial and final consonant clusters. However, the results were only significant with regard
to the production of L2 consonants. The differential roles of L1 formal schooling and L2
literacy in FDH’s performance are discussed below.

In terms of the positive role of L1 schooling on the perception task, a first justification
for this finding is that the AX discrimination task was an experimental paradigm that
required the listeners to understand task instruction and procedure as well as sit for an
actual test. This protocol might be more familiar to adults who had attended school and
experienced such a situation compared to adults who had little to no experience with
carrying out cognitively demanding tasks due to not attending school. Another positive
effect of L1 literacy on L2 perception may be due to the higher level of phonological
awareness that comes with learning an alphabetic script (e.g., Morais et al. 1979; Adrián
et al. 1995; Tarone and Bigelow 2005), and which may have equipped the participants with
metalinguistic skills that they could subsequently use in their L2.

An emerging body of work has recently highlighted the role of L1 orthography in L2
production (rather than perception), with results suggesting that L1 orthography leads to a
convergence between the L1 and the L2 production patterns (e.g., Bassetti and Atkinson
2015; Escudero et al. 2014; Nimz and Khattab 2020). Our results do not demonstrate
strong effects of L1 literacy on L2 production, with the only difference seen in the greater
target-like production of final consonant clusters by participants who were literate in the
L1. One reason for this may be due to the higher prevalence of CC realizations of conso-
nant clusters in the final than in the initial position in the L2 input that the FDH receive
(Al-Kendi 2021), rendering these structures more salient. The production of consonant
clusters requires attention to structures in the target input and adjusting L1 phonology ac-
cordingly. Schmidt’s Noticing Hypothesis (Schmidt 1990) claims that a conscious awareness
(i.e., noticing) of the input plays a substantial role in the process of language acquisition.
Several researchers have provided support to this hypothesis and confirmed the importance
of noticing for language learning (e.g., Jeremy 2002; Lynch 2001; Skehan 1998). Among
the factors that Schmidt claims to affect noticing is frequency, and hence the likelihood of
FDH’s noticing coda more than onset clusters. L1 schooling may have helped FDH develop
a language learning aptitude and conscious phonological processing, improving the literate
learners’ ‘noticing’ skills that are required for L2 learning (Granena and Long 2013).

It is with L2 literacy that we see a stronger effect on L2 production. There has been a
notable increase in attention to the role of orthography in L2 speech learning (e.g., Bassetti
et al. 2015; Escudero et al. 2014; Nimz and Khattab 2020), but results are typically mixed,
signalling both facilitatory and inhibitory effects in terms of learning L2 phonological
categories. Here it is worth focusing on the unusual way in which Arabic literacy is taught
for religious purposes to speakers of other languages, like the FDH in this study. While the
script is of course key, there is a strong focus on recitation and rote learning in such contexts
(Binte Faizal 2019; Supriyadi and Julia 2019), emphasizing the role of production practice
in this process. This is likely to have helped FDH who had experience with L2 literacy,
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supporting their production of L2 consonants through more advanced motor control along
with the establishment of categories for new sounds (e.g., Guenther 1994; Flege 1995).

Note, however, that the L2 literacy effect was mainly seen in single consonant produc-
tion, with clusters requiring much more motor control and experience with the language
before target-like realization. Here it is worth noting that the epenthesis of CC clusters is
more common in the onset than in the coda position in Omani Arabic (Al-Kendi 2021), and
this is reflected in the patterns found for CC realizations by FDH in those two contexts,
albeit with a much higher occurrence of epenthesis in the FDH’s production. This supports
the expectation that learners will acquire less complex L2 structures (e.g., CV) before more
complex ones (Anderson 1987; Eckman 1985; Rice 2007; Zec 2007). This was also reflected
in the productions of the speakers whose L2 systems lacked onset consonant contrasts
compared with those whose L2 had such contrasts.

5. Conclusions

The results from the present study shed light on the perception and production
ability of a group of uninstructed low-educated foreigners acquiring the language in a
naturalistic setting. The status quo in SLA research has been to investigate the cross-
linguistic performance of highly educated adults and to focus on LoR and AoA as primary
factors affecting these learners’ performance. The results from this study highlight the
importance of looking at low-literacy learners and investigating the role of other non-
linguistic factors, such as the nature of daily social interactions in an L2 context, the
long-term aims of the learners and the power relations between them and their main
interlocutors. Despite being totally immersed in Omani Arabic for a number of years,
the FDH in this study still struggled with the phonology of Omani Arabic and had a
pronounced foreign accent as judged by L1 listeners. Their perception scores were not
found to be influenced by LoR or L2 literacy, but rather by the amount of their L1 schooling;
this could in itself be a proxy for learning to perform tasks and follow instructions, but L1
literacy may have also increased these learners’ metalinguistic awareness. Their production
patterns did not show any LoR effect either, and only a modest influence from L2 instruction.
The study demonstrates how difficult it is to control for external factors that are beyond the
focus of a given study in SLA research. For instance, while the focus of the current study
was to investigate what looked like an optimal case of LoR with guaranteed input in order
to address previous criticisms of LoR, low literacy and the fact that input and interaction
are dominated by the employer and their family may have attenuated any LoR effects,
showing how multi-faceted the L2 speech learning experience is.
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Notes
1 This refers to whether the consonant cluster was maintained or modified by, for example, by epenthesizing a vowel to break it up

or omitting one of the consonants.
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