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Abstract 

Objective: The purpose of the study was to examine the effects of language experience on 
selective auditory attention and speech-in-noise perception in English Second Language (ESL) 
learners aged seven to eight years. 

Method: A quantitative, descriptive, comparative cross-sectional research design was used to 
determine the effect of age of exposure to English on the selective auditory attention abilities 
and speech-in-noise perception skills of 40 children with normal hearing in first or second 
grade (aged seven to eight years). The control group comprised of 20 English first language 
(EFL) learners (mean age = 7.35 years ±0.49) and the research group included 20 s language 
learners (mean age = 7.70 years ±0.47). In order to compare the control and research groups 
with respect to the age of exposure to English through various sources, the Mann Whitney test 
was used. Information regarding the age of exposure was gathered by a case history 
questionnaire, completed by the parents/guardians of the participants. The Selective Auditory 
Attention Test (SAAT) and Digits-in-Noise (DIN) test were performed in one sitting. 

Results: No statistically significant differences between the EFL and ESL groups were found 
for the SAAT and DIN. However, a statistically significant difference was obtained between 
the SAAT lists 1 and 3 & the DIN: diotic listening condition for the ESL group only 
(rs = −0.623; p = 0.003). The difference between the EFL and ESL groups in the mean age of 
exposure to English was statistically significant (p = 0,019), with mean age of exposure to 
English in the ESL group (mean age = 2.82 ± 0.53) being higher than the mean age of exposure 
in the EFL group (mean age = 1.81 ± 1.53). However, this difference did not influence the 
results of the SAAT and DIN significantly. 

Conclusion: The main finding was that selective auditory attention and speech-in-noise 
perception were not significantly affected in the ESL learners who participated in the study – 
learners who were recruited from private schools located in an urban area and thus from higher 
socio-economic status (SES) households. There is a need for additional research with a larger 
sample size to determine the selective auditory attention abilities and speech-in-noise 
perception skills of ESL learners in government-funded schools located in rural areas and from 
various socio-economic backgrounds. 

Keywords: Selective auditory attention; Speech-in-noise perception; Language experience; 
Age of exposure; English second language; English first language 
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1. Introduction 

Multilingualism is a defining characteristic of the African continent, where roughly 2100 
languages - which amounts to 30% of the world's languages - are spoken [1]. Generally 
considered to be among the most multilingual countries in the world, South Africa has 11 
official languages that are recognized in its democratic constitution [2]. The terms 
‘multilingualism’ and ‘bilingualism’ are used interchangeably in the South African context, 
and the abbreviations EFL (English first language) and ESL (English second language) refer 
to English as the primary home language and additional/second language respectively. Most of 
the schools in South Africa follow one of two different monolingual educational programmes 
as suggested by Siegel (2003) [3,4]. In the first type, the learner's first language is used as the 
language of learning and teaching (LoLT) (i.e., English – EFL learner), and additional 
languages are taught as subjects. English- and Afrikaans-speaking learners in South Africa are 
enrolled in this type of educational programme, where English (or Afrikaans) is used as the 
LoLT and they learn other South African languages (e.g., isiZulu) as subjects [4]. In the second 
type monolingual programme, the learner's second (or third) language is used as the LoLT (i.e., 
English – ESL learner), and other languages are taught as subjects, as in the case of the majority 
of learners in South Africa [4]. During the 2007 Annual School Survey, it was determined that 
65.3% of South African learners are enrolled in English medium schools [5], yet less than 10% 
of these learners are EFL speakers [6]. This implies that more than half of the learners in South 
Africa are ESL speakers who are not receiving education in their first language [[7], [8], [9]]. 
These learners are labelled as educationally at-risk or disadvantaged as a result of the linguistic 
transition they have to make, and often do not succeed in the academic domain [10]. 

It is widely accepted that language competence and proficiency play a fundamental role in 
literacy development and are basic to achieving academic success [[11], [12], [13]]. 
Internationally, and especially in developing countries such as South Africa, numerous school-
aged learners have inadequate English language proficiency to succeed within formal academic 
settings [[14], [15], [16]]. Kotzé and Hibbert (2010) identified the use of English as the LoLT 
in schools, especially primary schools, as a major contributing factor to the underdevelopment 
of academic skills in South Africa [17]. There is adequate proof to support the reality that 
language development is influenced by auditory processing skills [18,19] – a significant 
challenge exists in attempting to separate the influence of auditory processing on language 
processing and academic performance [20]. Therefore, since learning takes place in English, 
the second (or third) language of many South African learners, these learners need to develop 
their auditory processing skills as rapidly and as comprehensively as possible in order to 
process the additional language as the LoLT [21]. 

Research on second language learning suggests that age and age-related factors such as age of 
exposure to the additional language are major variables in the acquisition of a second language 
for learning in school [22]. As early as in the 1980s, studies determined that age of exposure to 
a second language has a significant effect on a child's academic achievement. The majority of 
urban listening environments are clamorous, and a substantial proportion of individuals must 
function in these environments every day, experiencing the pressure of having to perceive 
speech in their second language [23]. While the typical classroom environment overflows with 
abundant auditory and visual distractions [[24], [25], [26]], the influence of noise and 
reverberation on speech perception cannot be underestimated [27]. In addition to noise and 
reverberation, a child's familiarity with a specific language also affects his or her ability to 
make sense of incoming speech stimuli [27,28]. Therefore, children learning in their 
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additional/second language appear to be at a distinct disadvantage when listening in classrooms 
where background noise and reverberation are inevitable [27,29]. 

In order for learners to perceive and understand a verbal message in the classroom environment, 
it is necessary for them to attend to a signal whilst simultaneously suppressing the competing 
noise. ESL learners experience even further challenges – in addition to the fact that they 
experience problems with the language of instruction, they have to process it in a non-optimal 
listening environment [30]. Auditory processing abilities, such as selective auditory attention 
and speech-in-noise perception, are important skills for school-age children to master as these 
competencies support learning in noisy classroom environments. Selective auditory attention 
means that a specific input is extracted and focused on for further processing, whilst irrelevant 
or distracting information such as noise is simultaneously suppressed [25,31]. Selective 
auditory attention plays an important role in an individual's orientation to environmental stimuli 
and in maintaining an alert state in order to detect signals for subsequent detailed processing. 
Competent listeners have the ability to segregate different stimuli into different streams and 
subsequently decide which streams are most pertinent to them. This skill is crucial for speech 
perception in noise. 

Noise masks and interferes with selective attention to a primary stimulus [21]. A study by 
Koopsman et al. (2018) showed that in order for children to understand speech in noisy settings 
so that they can follow and participate in classroom discussions, children need to be able to 
separate speech from noise [32]. The impact of selective auditory attention and optimal speech-
in-noise perception on academic achievement of ESL learners cannot be disregarded. If 
educators are made aware of the influence of noise on speech perception abilities of ESL 
learners, they may realize the importance of reducing classroom noise and increasing speech 
intensity levels in order to improve access to spoken language for these ESL learners [27]. 

Despite evidence from research both in Africa and in other countries across the world that 
education in a child's first language is critical for true learning to occur at a deeper and profound 
cognitive level, English remains the chosen medium of education in many countries [33]. To 
date, few studies have been conducted to investigate the impact of language proficiency on 
selective auditory attention abilities and speech-in-noise perception in young ESL learners in 
a multilingual country. Given the range of auditory demands with which learners are faced in 
the typical classroom environment, along with the importance of auditory skills for achieving 
academic success, additional research is warranted that may support the development of 
effective strategies for addressing the challenges these learners face in the South African 
context. Therefore, the purpose of the study was to examine the effect of language experience 
on selective auditory attention and speech-in-noise perception of ESL learners in a multilingual 
country, to assist with teaching and learning in the classroom. 

2. Method 

Ethical clearance was obtained from the Research Ethics Committee of the Faculty of 
Humanities at the University of Pretoria (reference number: HUM006/0320), prior to data 
collection. The schools and parents/guardians were informed of the study aims and provided 
their consent for the learners to participate. Furthermore, the learners provided assent before 
data collection procedures commenced. 
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2.1. Research design and participants 

Using a quantitative, descriptive, comparative cross-sectional research design, 40 participants 
(7–8 years old) with the same socio-economic status (SES) were purposively selected from 
three English private schools in the City of Tshwane, South Africa. Participants were assigned 
either to the research group (ESL learners; n = 20; mean age 7.70 years ±0.47) or the control 
group (EFL learners; n = 20; mean age 7.35 years ±0.49) based on their first language (their 
mother tongue). A first language is identified as the language to which a person had been 
exposed since birth and which was learned within the critical period of language development 
[34]. If the participant's first language was English (i.e., English was spoken at home), he/she 
was classified as an EFL participant. If the participant's first language was a language other 
than English, the participant was categorized in the ESL participant group. There was no 
statistically significant difference between the mean age of participants from the EFL group 
and the mean age of participants from the ESL group. None of the participants had any known 
neurological or cognitive disorder, as determined by a question included in the case history 
questionnaire that was completed by the parents/guardians of all participants. All participants 
met the inclusion criteria of normal hearing (bilateral PTA ≤20 dB HL across 1–4 kHz) [35], 
and normal outer and middle ear function (type A tympanograms and at least one present 
acoustic reflex at 1 kHz) [36,37]. Two auditory processing tests were conducted in order to 
determine the selective auditory attention abilities and speech-in-noise perception of each 
participant. 

2.2. Instrumentation and procedures 

The Selective Auditory Attention Test (SAAT) and the Digits-In-Noise (DIN) test were 
performed during one individual sitting. The order in which these tests were administered was 
alternated in order to avoid order effects. A break was taken between testing if necessary. The 
research group (ESL learners) and the control group (EFL learners) were assessed in the same 
manner, time frame, and setting. 

2.2.1. Selective auditory attention test (SAAT) 

The SAAT is a monaural low-redundancy speech test that was developed as a speech-in-
competing-message test for the early identification of learners who may have a problem 
attending to auditory stimuli, especially in the presence of background noise [38]. Cherry and 
Rubinstein (2006) established that binaural presentation when using the SAAT resulted in 
better performance due to the binaural advantage when listening to stimuli binaurally. 
Therefore, during data collection in the current study, the SAAT was also presented binaurally. 
The SAAT is a closed-set picture-pointing task, consisting of two parts: two lists of Word 
Intelligibility by Picture Identification (WIPI) words in quiet (lists one and three), and two lists 
of WIPI words presented in a competing noise (lists two and four). The competing noise 
comprised a speaker telling a story that was identified by children to be interesting, thus causing 
a semantic distraction. The WIPI words and competing story were recorded at a signal-to-
competition ratio of 0 dB, which increased the test's difficulty [38]. Each of the four lists 
consists of 25 monosyllabic words [31]. The SAAT was conducted in a quiet setting through 
headphones at a comfortable listening level. The comfortable listening level was held constant 
at approximately 50 dB HL [39,40]. Participants were requested to indicate the corresponding 
picture on the page by pointing to it as the word was heard over the headphones. During testing 
the researcher counted the words that were correctly identified. Four percent was given for 
each word correctly identified, and a percentage of correct scores was computed for each of 
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the four lists. A score of less than 88% on the wordlists read in quiet invalidated the entire test 
and therefore precluded administration of the word lists imbedded in a semantic distractor. 

2.2.2. Digits-In-Noise (DIN) test 

Speech recognition in noise is assessed through the DIN test [[41], [42], [43]]. The DIN was 
presented binaurally using diotic (digits and masking noise presented interaurally in phase) and 
antiphasic (digit stimuli presented 180-degree phase inverted to the masking noise) stimulus 
presentations on a smartphone with headphones in a quiet setting [41,42]. Recent studies 
concluded that antiphasic stimulus presentations improves the ability to detect speech in the 
presence of a diotic masker [41,44]. The difference in signal-to-noise ratio (SNR) between 
diotic and antiphasic stimulus presentations is known as the binaural intelligibility level 
difference (BILD). As early as 1948, this phenomenon was described as the ability to spatially 
segregate speech from noise and understand speech in the presence of background noise 
[45,46]. 

During data collection for the DIN test, participants were requested to complete the test in 
diotic and antiphasic listening conditions. The first digit-triplet was presented at an intensity 
that was based on the participant's selected comfortable listening level. After the response was 
entered on the keypad, the following digit-triplet was presented automatically at a 2 dB higher 
SNR for an incorrect response, or at a 2 dB lower SNR for a correct response. A digit-triplet 
was only judged as correct when all three digits were entered correctly [42]. The Speech 
Reception Threshold (SRT) was calculated as the average SNR of the last 19 of 23 triplets 
presented in total [41,42]. Since the SNR is a measure of signal strength relative to background 
noise, the ratio is usually measured in decibels using a SNR formula which is expressed in a 
logarithmic scale. A 0 dB SNR indicates that the power of the signal (speech) is equal to the 
noise power. When the signal power is poorer than the power of the noise, it will result in a 
negative SNR in dB. Thus, more negative dB SNRs where a listener can identify 50% of the 
digits correctly, indicate better SRTs, as well as better performance [41,42]. Results for both 
diotic and antiphasic listening conditions were then recorded and the BILD was determined. 

2.3. Data analysis 

Raw data were edited, coded and categorized in a Microsoft Excel spreadsheet. Data analysis 
was done by means of the software G*Power version 3.1.9.4 [47]. for the power analysis, and 
Statistical Package for Social Sciences (SPSS) version 26.0 [48] for all other statistical 
analyses. Descriptive statistics included the mean, standard deviation (SD), median and inter-
quartile range (IQR) for the SAAT and DIN for the two groups. The Mann-Whitney test was 
used to determine the overall outcome of the continuous data of the SAAT and DIN between 
the two groups. 

3. Results 

Firstly, the comparison between the EFL and ESL groups regarding the age of exposure to 
English is provided. Where the median age of exposure is indicated as 0,00, the learners were 
for the most part exposed to English through this source from birth. The results of the SAAT 
are followed by the DIN test's results. Nominal results of both tests are provided subsequently. 
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3.1. Comparison between EFL and ESL learners regarding the age of exposure to English 

The mean age of exposure did not differ statistically significantly between the EFL and the 
ESL groups for exposure via television (p = 0,383), radio (p = 0,068), nursery/day care 
(p = 0,190) and Grade R (p = 0,812). However, statistically significant differences were found 
between the EFL and the ESL group for exposure via caregivers (p < 0.001), family and friends 
(p = 0,001) and books (p = 0,014). In addition, the mean age of exposure was computed (by 
averaging all the measures of exposure) and the difference between the EFL and ESL groups 
was also found to be statistically significant (p = 0,019). In all cases where statistically 
significant differences were found, the mean age of exposure to English for ESL was 
significantly higher than the mean age of exposure to English for EFL (see Table 1). 

Table 1. Age of exposure to English. 

 
Age of exposure to English (in 
years) through various sources 

EFL ESL Mann-
Whitney 

p-value 

Mean 
(SD) 

Median 
(IQR) 

Mean 
(SD) 

Median 
(IQR) 

Empty Cell Empty 
Cell

Via caregivers 0,00 
(0,00)

0,00 (0,00) 1,30 
(1,04)

1,00 (1,63) 6000 <0,001a 

Via family and friends 0,50 
(1,40)

0,00 (0,00) 1,93 
(1,00)

2,00 (1,25) 27,500 0,001a 

Via books 1,41 
(1,92)

0,50 (2,50) 3,30 
(2,20)

3,50 (3,75) 64,000 0,014a 

Via television 1,39 
(1,26)

1,25 (3,00) 1,70 
(0,97)

2,00 (1,00) 135,000 0,383 

Via radio 1,42 
(2,31)

0,00 (2,50) 2,30 
(1,54)

2,00 (2,50) 29,000 0,068 

Via nursery/day care 2,01 
(1,71)

2,00 (3,13) 2,56 
(1,04)

2,50 (1,25) 114,000 0,190 

Via Grade R 5,78 
(0,44)

6,00 (0,50) 5,73 
(0,46)

6,00 (1,00) 64,500 0,812 

Mean age exposed to English 
through all sources 

1,81 
(1,53)

1,86 (2,94) 2,82 
(0,89)

2,67 (1,30) 94,000 0,019a 

ap ≤ 0.05. 

3.2. Selective auditory attention test (SAAT) 

The Mann-Whitney test was used to determine whether any significant differences were 
present in the SAAT results between the lists presented in quiet (lists 1 and 3) and the lists 
presented in the presence of a competing stimulus (lists 2 and 4) (Table 2). The descriptive 
statistics for the lists used in the SAAT are presented with the results for lists 1 and 3 averaged, 
and for lists 2 and 4 averaged. 

Table 2. Averaged results for lists 1 and 3 & lists 2 and 4. 

EFL ESL Mann-
Whitney 

p-
value SAAT Mean 

(SD)
Median 
(IQR)

Mean 
(SD)

Median 
(IQR)

Average of lists 1 & 3 – no 
competing stimulus (%) 

96,30 
(3,26)

97,00 
(4,00)

96,60 
(3,05)

98,00 
(4,00)

188,500 0,758 

Average of lists 2 & 4 – 
competing stimulus (%) 

67,80 
(8,03)

68,00 
(10,00)

63,10 
(7,44)

64,00 
(12,00)

128,500 0,052 

*p ≤ 0.05. 
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The mean and standard deviation of the EFL (mean = 96,30; SD = 3,26) and ESL 
(mean = 96,60; SD = 3,05) groups for lists 1 and 3 were similar. For lists 2 and 4, the mean 
and standard deviation for the EFL group (mean = 67,80; SD = 8,03) were higher than for the 
ESL group (mean = 63,10; SD = 7,44). However, no statistically significant differences were 
found between the EFL and ESL groups. It is important to note, though, that the p-value of 
0,052 for the average of lists 2 and 4 is very close to 0,05. 

3.3. Digits-In-Noise (DIN) test 

The results of Mann-Whitney test as performed for the DIN are presented in Table 3. 

Table 3. DIN hearing test results – diotic & antiphasic listening conditions. 

 
EFL ESL Mann-

Whitney 
p-
value DIN Mean (SD) Median 

(IQR) 
Mean (SD) Median 

(IQR) 
Diotic (SNR) −8,79 (0,95) −8,90 (1,35) −8,94 (0,98) −8,90 (1,60) 184,000 0,664
Antiphasic 
(SNR) 

−16,01 
(1,71) 

−15,90 (1,55) −15,90 
(1,42)

−15,90 (2,30) 193,500 0,860 

BILD (SNR) −7,22 (2,16) −7,30 (3,95) −6,96 (1,68) −6,70 (3,00) 180,000 0,597

*p ≤ 0.05. 

The SNR obtained in the diotic listening condition by the EFL group (mean = −8,79 dB) was 
higher than the SNR obtained in the diotic listening condition by the ESL group 
(mean = −8,94 dB). For the antiphasic listening condition the SNR obtained by the EFL group 
(mean = −16,01 dB) was lower than the SNR obtained by the ESL group (mean = −15,90 dB). 
However, no statistically significant difference was found between the EFL group and the ESL 
group for either the diotic (p = 0,664) or the antiphasic (p = 0,860) listening condition. The 
BILD calculated for the EFL group (mean = −7,22) was lower than the BILD calculated for 
the ESL group (mean = −6,96). No statistically significant difference was found between the 
EFL group and the ESL group for the BILD (p = 0,597). 

3.4. Integration and correlation of results 

In order to determine the strength of association between the SAAT and DIN, the Spearman 
rank correlation was used. For the purpose of discussion, the researcher will only focus on the 
correlations established between the averaged results of lists 1 and 3 and lists 2 and 4 of the 
SAAT (due to small sample size) and the diotic and antiphasic listening conditions of the DIN 
(Table 4). 

A statistically significant negative correlation (rs = −0.623) was established within the ESL 
group between the DIN in the diotic listening condition and the average of SAAT lists 1 and 3 
in the non-competing listening condition (p = 0.003). This means that as the value of the 
average of lists 1 and 3 of the SAAT increased, the value of the DIN: diotic SNR decreased. 
As stated earlier regarding the DIN, more negative SNRs indicate better test performance [42]. 
Therefore, as the value of the SAAT lists 1 and 3 increased, the results for the DIN: diotic 
listening condition will also be identified as better performance. For the EFL group, no 
statistically significant correlations were found between the tests. 
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Table 4. Strength of association between the SAAT and DIN. 

Tests Values SAAT: List 1 & 3 (non-
competing) 

SAAT: List 2 & 4 
(competing) 

DIN: diotic 
(SNR) 

DIN: antiphasic 
(SNR) 

Control (EFL) 
Group 

SAAT: List 1 & 3 (non-
competing) 

rs 1000 0,115 −0,120 −0,158
p-
value

0,629 0613 0,507 

SAAT: List 2 & 4 
(competing) 

rs 0,115 1000 0,224 −0,208
p-
value

0,629 0,342 0378 

DIN: in-phase rs −0.120 0,224 1000 −0,272
p-
value

0,613 0342 0,246 

DIN: out-of-phase rs −0,158 −0,208 −0,272 1000
p-
value

0,507 0378 0,246 

Research (ESL) 
group 

SAAT: List 1 & 3 (non-
competing) 

rs 1000 −0,167 −0,623a 0,349
p-
value

0,482 0003 0,132 

SAAT: List 2 & 4 
(competing) 

rs −0,167 1000 −0,014 0058
p-
value

0,482 0,953 0809 

DIN: in-phase rs −0,623a −0,014 1000 −0,026
p-
value

0,003 0953 0,912 

DIN: out-of-phase rs 0,349 0058 −0,026 1000
p-
value

0,132 0809 0,912 

ap ≤ 0.05. 
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4. Discussion and conclusion 

4.1. Summary of results and contributions of the study 

In order to achieve academic success when the LoLT is an additional language rather than the 
first language, learners need to master various auditory processing skills including selective 
auditory attention and speech-in-noise perception [49,50]. 

4.1.1. The comparison between EFL and ESL learners regarding the age of exposure to English 

The findings seem to indicate that selective auditory attention and speech-in-noise perception 
were not adversely affected in the ESL learners who participated in this study. These findings 
are not in agreement with those of previous studies investigating either selective auditory 
attention [51] or speech-in-noise perception [21,27,52,53] in ESL speakers. These studies 
found that proficiency (or lack of proficiency) in the LoLT plays an influential role in selective 
auditory attention and speech-in-noise perception in ESL learners. 

Due to the mediating role of language proficiency and selective auditory attention, second 
language learners are negatively influenced to a greater extent than first language learners by 
noise in speech perception tasks [54]. Bovo et al. (2018) and Florentine (1985) determined that 
speech-in-noise perception in ESL speakers correlates significantly with years of exposure to 
the second language. Speech perception in noise was found to improve as the period of 
exposure to the second language increased. Therefore, earlier exposure to the second language 
is associated with improved understanding of speech in noise from an early age [23]. 

Age of exposure to an additional language is influenced by several external factors, such as 
choice of schools (privately- or government-funded), geographic location (i.e. urban, suburban, 
rural) and SES [55,56]. Three private schools were included in this study, and it is possible that 
the parents of these learners are from a different educational and socio-cultural background 
than parents of ESL learners located in rural areas, from lower SES households and in 
government funded schools [11]. The discrepancy between the current and previous studies 
may be due to the participants’ more favourable exposure to English at an early age when 
compared to ESL learners located in rural areas and from lower SES households, with majority 
who have minimal English exposure when they reach school age. Regarding the statistically 
significant differences found between the mean age of first exposure to English through 
caregivers, as well as family and friends, it is important to keep in mind that the mean age of 
exposure of the ESL learners (mean age = 1.30 years ± 1.04) is still lower than that of the 
majority ESL learners located in rural areas and from lower socio-economic backgrounds 
whose first exposure to English is generally only when they reach school age [56]. 

Previous research investigated various factors that contribute to the difference of performance 
in English between learners located in rural and urban areas [55]. Hossain (2016) found that 
factors such as parental education status, SES, and the availability of adequate books to read 
contribute to the poor proficiency in English of ESL learners located in rural areas. On average, 
young children from lower SES households where a language other than English is spoken 
have language trajectories different from those of children from middle or high SES, bilingual 
households [57]. Al-Zoubi (2018) recommended that ESL learners should be frequently 
exposed to English through various sources, including by watching English programmes on 
television, surfing the internet, listening to the radio, reading English books, and 
communicating with EFL speakers daily to improve their proficiency in English [58]. In 2019 
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it was determined that South Africa has very high child poverty rates, where 76% of children 
between 0 and 17 years of age are living below the poverty line, are from lower socio-economic 
backgrounds located in rural areas and do not have access to sufficient educational resources 
[57,59]. In the current study, the ESL learners were exposed to English through reading English 
books at approximately three years of age (mean age = 3.30 years ±2.20), which might be an 
earlier age than the majority of South African learners who have limited access to educational 
resources, such as books [56]. These learners who have access to more facilities (i.e. 
nursery/daycare, grade R) or resources (i.e. television, radio) are identified as having an 
advantage when compared to those from lower SES households [55,57]. This can be 
substantiated by the insignificant differences established within the current study between the 
two participant groups for the age of exposure to English through television, radio, 
nursery/daycare and through Grade R. Therefore, it is recommended that this study be 
replicated in a rural area and include learners from government-funded schools and various 
socio-economic backgrounds, as the current findings are based on learners in private schools 
located in an urban area and thus from higher SES households and learners in rural areas might 
present with lower English proficiency when compared to learners in urban areas. This 
discrepancy relates to their ideal access to educational resources. 

4.1.2. Selective auditory attention test (SAAT) 

In the non-competing and ideal conditions (lists 1 and 3), the EFL and ESL groups achieved 
similar results. There is a definite trend for the EFL group to perform slightly better in the 
conditions where a semantic distractor was present (lists 2 and 4). Although not statistically 
significant, the calculated probability (p-value) of 0,052 established for the average of lists 2 
and 4, which is extremely close to 0,05, may be indicative that if a larger sample size was 
included in the study, a statistically significant difference might have been present for the lists 
presented in the presence of a competing story. Thus, a recommendation for future research is 
to replicate this study, but with a larger sample size to investigate this probability further and 
shed more light on this finding. 

These results do not correlate, however, with findings from previous research regarding 
selective auditory attention abilities in ESL learners. Venter, Pottas and Soer (2019), 
determined that ESL learners have greater difficulty attending to the target stimuli whilst 
suppressing the competing noise to understand speech [51]. Warzybok, Brand, Wagener and 
Kollmeier (2015) also found significant differences between first and second language speakers 
on tasks which require selective attention to speech as the listening conditions became more 
demanding [60]. It is important to note that should a larger sample size be included in the 
current study, a statistically significant difference might be present and the results would then 
correlate with findings from previous research. 

4.1.3. Digits-in-noise (DIN) test 

The EFL group did not perform significantly better than the ESL group in either the diotic or 
the antiphasic listening conditions. The results within the diotic listening condition agree with 
previous research that established no significant effects on ESL speakers’ ability to recognise 
digit-triplets in noise presented interaurally in-phase [49,61]. The results obtained within the 
antiphasic listening condition are in agreement with the findings of De Sousa et al. (2019) and 
Wolmarans et al. (2021), who established that when evaluating SRT the use of the antiphasic 
listening condition was shown to improve the DIN SRTs in normal hearing listeners [41], and 
also in normal hearing children from seven years of age [44]. The insignificant difference in 
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the BILD established between the two participant groups and derived from the diotic and 
antiphasic results, substantiates the finding that the ESL learners who participated in the current 
study do not appear to be at a distinct disadvantage both to spatially segregate speech from 
noise and to understand speech in the presence of background noise. 

Despite the fact that the DIN test is a well-known and often used speech-in-noise test, the 
results of the current study do not correlate with previous research on speech-in-noise 
perception in second language speakers. Several studies have found that bilingual speakers 
perform worse in their second language in terms of perceiving speech in noise [52,[62], [63], 
[64]]. Some studies have suggested that an early age of exposure to and acquisition of an 
additional language could mediate speech-in-noise processing in the second language, with 
earlier exposure and acquisition being associated with performance similar to first language 
speakers [21,52,65]. Another study also suggested that children's abilities to recognise speech 
in noise develop well with age into adolescence [44]. Although there is a statistically significant 
difference between the EFL and ESL groups for the mean age of exposure to English, it is 
important to keep in mind that the current study has a small sample size, and also that the 
participants included in the study are from higher socio-economic backgrounds than most of 
the learners in South Africa and most probably exposed to English from an earlier age than 
learners from lower socio-economic backgrounds located in rural areas. 

4.1.4. Correlations between the SAAT and DIN 

The negative correlation established between the ESL learners’ test results for the non-
competing lists in the SAAT and the diotic listening condition for the DIN might be due to the 
varying linguistic demands of the stimuli used in the respective tests. The choice of speech 
material used when testing auditory processing skills can have a significant influence [49]. 

For the DIN test, it was essential to use easy, familiar words within a closed-set paradigm 
instead of open-set sentences or words in order to decrease the impact of linguistic skills on the 
test outcome [43]. Digits have been identified as one category of highly familiar words. They 
are in the lists of commonly spoken words and therefore are not known to be linguistically 
demanding, since numbers are some of the first words a child learns when acquiring a second 
language [43]. The WIPI words imbedded in the lists used when completing the SAAT are 
simple monosyllabic words which result in decreased linguistic demand of the test. Keep in 
mind that participants are also provided with pictures to choose from. The use of pictures adds 
a visual component that can aid the listener, especially given that the test is a four-alternative 
forced-choice (4AFC) closed set task [31]. 

Regarding the negative correlation between the ESL learners’ results for the SAAT and DIN, 
it is important to remember that more negative DIN results refer to better test performance. 
Therefore, as the participants performed better in the SAAT lists 1 and 3, their performances 
in the DIN: diotic listening condition also improved. These results correlate with research that 
previously determined a relationship between improved speech-in-noise perception abilities 
and the development of auditory processing efficiency with age, such as selective attentional 
control [21,[66], [67], [68]]. However, with regard to attention, the results of the current study 
do not support the findings of Klatte et al. (2013), who determined that the immature selective 
auditory attention abilities of children add to their struggle with speech perception in noise 
[54]. 
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4.2. Conclusion 

The finding that the differences between the EFL and ESL groups for the SAAT and DIN are 
statistically insignificant can most likely be ascribed to the fact that ESL learners in private 
schools and from higher SES households are exposed to English at an earlier age than ESL 
learners from lower SES households located in rural areas. Another reason might be the small 
sample size included in this study. There is a need for additional research with a larger sample 
size to determine the selective auditory attention abilities and speech-in-noise perception skills 
of ESL learners in government-funded schools located in rural areas and from various socio-
economic backgrounds. 
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