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Abstract 

UNIVERSITY OF PRETORIA – FACULTY OF HUMANITIES 

DEPARTMENT OF SPEECH-LANGUAGE PATHOLOGY AND AUDIOLOGY 

Initials and surname L. Strydom 

Supervisors Prof. L. Pottas 

Prof. M. Soer 

Title Selective auditory attention and speech-

in-noise perception in English second 

language learners 

Abstract 

Background:  Selective auditory attention and speech-in-noise perception are key 

skills required by school-aged children for the development of academic skills that 

will ensure overall learning success in a school context. These skills are 

indispensable for English second language (ESL) learners to achieve successful 

academic learning, as their learning takes place through an additional language. 

Second language acquisition is influenced by several factors pertaining to auditory 

processing skills, such as age of onset of acquisition and age of exposure to an 

additional language. As yet no studies have investigated the selective auditory 

attention abilities and speech-in-noise perception of young ESL learners in a 

multilingual country such as South Africa. 

Aim:  To determine the selective auditory attention abilities and speech-in-noise 

perception of seven-to-eight-year-old ESL learners in a multilingual country and 

compare their results to those of English first language (EFL) learners of the same 

age. 

Method:  A quantitative, descriptive, comparative cross-sectional research design 

was used to determine 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 20 EFL learners (mean age 

7.35 years ± 0.49) and the research group included 20 second language learners 

(mean age 7.70 years ± 0.47). The researcher also compared the control and 

research groups with regard to the age of exposure to English through various 

sources. The Mann Whitney test was used for this comparison. Information 

regarding the age of exposure was gathered by means of a case history 
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questionnaire which was 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 and the DIN: diotic listening condition for 

the ESL group only (rs= -0.623; p=0.003). The difference in the mean age of 

exposure to English between the EFL and ESL groups was statistically significant 

(p=0,019), with mean age of exposure to English in the ESL group (mean = 2.82 ± 

0.53) being higher than the mean age of exposure in the EFL group (mean = 1.81 ± 

1.53). However, the latter 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. This points to 

the possibility of additional or alternative factors that influence the acquisition of 

auditory processing skills of ESL learners in the multilingual South African context. 

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 and from various socio-economic 

backgrounds. 

Keywords 

selective auditory attention; speech-in-noise perception; language experience; age 

of exposure; language proficiency; English second language; English first language; 

auditory processing; socio-economic status; multilingual country 
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CHAPTER 1:  Introduction and study rationale 

 

The aim of this chapter is to introduce this study’s research topic, as well as the 

relevance of the research to the field of Audiology. A critical discussion of the literature 

on the selective auditory attention and speech-in-noise perception of English second 

language (ESL) learners is provided.  

 

1.1. 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 (Lewis, 

2009). 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 

(Constitution of the Republic of South Africa, 1996). During the 2007 Annual School 

Survey, it was determined that 65.3% of South African learners are enrolled in English 

medium schools (South African National Department of Basic Education, 2010), yet 

less than 10% of these learners are English first language (EFL) speakers (Statistics 

South Africa, 2012). This implies that more than half of the learners in South Africa are 

ESL speakers and are not receiving education in their first language (Brock-Utne & 

Skattum, 2009; Heugh, 2009; Spaull, 2016). These learners are often labelled as 

educationally at risk or disadvantaged as a result of the linguistic transition they have 

to make, and often do not cope in the academic domain (Kapp, 2004). 

 

It is accepted worldwide that language competence and proficiency play a 

fundamental role in literacy development and are basic to achieving academic success 

(Hay & Fielding-Barnsley, 2012; Hoff, 2006; Owens & Owens, 2012). Kotzé and 

Hibbert (2010) identified the use of English as the language of learning and teaching 

(LoLT) in schools, especially primary schools, as a major contributing factor to the 

underdevelopment of academic skills in South Africa. This corresponds with the 

relationship that has been found globally between the decreased use of a first 

language as the LoLT and the educational difficulties experienced by learners using a 

different language for learning (Pandor, 2006; Tabri et al., 2011). 
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Internationally, and especially in developing countries such as South Africa, numerous 

school-aged learners have inadequate English language proficiency to cope within 

formal academic settings (Nieman & Hugo, 2010; Taylor & von Fintel, 2016; Wildschut 

et al., 2016). In these academic settings language is often used without preceding 

context, which may result in unsuccessful academic learning for some of these 

learners (Taylor & von Fintel, 2016; Wildschut et al., 2016). It is widely recognized that 

academic learning takes place optimally in learners’ first language, as second 

language learners often have insufficient vocabulary and Cognitive Academic 

Language Proficiency (CALP) to learn in the additional language (Webb et al., 2010; 

Wildschut et al., 2016). CALP refers to the dimension of language proficiency which is 

correlated with overall cognitive and academic skills, and it describes the use of 

language in decontextualized academic situations (Baker, 2006). It is essential for 

learners to develop significant CALP in order to attain sufficient language skills for 

speaking, listening, reading, writing and optimal academic performance (Cummins, 

2008; Pretorius, 2002).  

 

Additional language acquisition is evidently complex, with different processes  

influencing its progression (Vandergrift, 2004; Vandergrift & Goh, 2018). The ability to 

listen has a significant influence on language acquisition, and it has been identified as 

a crucial skill to have in order to acquire a second language and participate in 

discussions (Vandergrift, 2004; Yilmaz & Yavuz, 2015). Listening and understanding 

auditory information is not purely reliant on the physiological mechanisms of the ear, 

but also involves complex central auditory processing (CAP) abilities (Cole & Flexer, 

2015). CAP may be described as the perceptual processing of auditory information in 

the central auditory nervous system (CANS) (American Speech-Language-Hearing 

Association [ASHA], 2005). Many mechanisms underlying auditory processing abilities 

or skills are included in CAP, such as binaural interaction (BI), which includes 

localization and lateralization skills, binaural release form masking, detection of signals 

in noise, as well as binaural fusion (ASHA, 2005; Bellis, 2011). 

 

It is generally known that binaural hearing provides an advantage to a listener when 

listening to speech in the presence of background noise. This “binaural advantage”, 

which leads to enhanced performance in various auditory tasks (Bellis, 2011), is the 
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result of BI. BI involves the processing of dissimilar information presented 

simultaneously to both ears (McCullagh & Bamiou, 2014). It is known as the auditory 

processing process underlying the ability to detect a signal in the presence of noise, 

and actively separates the signal from the background noise (Ferre, 2006), thus 

allowing speech-in-noise perception or the ability to perceive and comprehend speech 

in the presence of background noise (Holt & Lotto, 2010). Neural processes are 

employed in the process of speech perception to hear and understand speech through 

the perceptual mapping of speech signals. Speech signals are masked when noise is 

present in an acoustic environment, as the noise segments obscure the less profound 

portions of the signal and decrease the signal-to-noise ratio (SNR) (Rogers et al., 

2006). Speech perception tends to deteriorate as the SNR decreases.  

 

Certain factors, including language background variables (e.g., age of onset of 

acquisition, age of exposure to an additional language, language proficiency, etc.) may 

affect the comprehension of speech even in quiet conditions (Rogers et al., 2006). 

Comprehension can be further degraded when environmental factors, such as noise 

and reverberation, also come into play (Rogers et al., 2006). Understanding speech in 

the presence of background noise is a skill known to develop well into adolescence 

(Nelson et al., 2005). Children’s exposure to and experience with a specific language 

also may affect their proficiency and in turn their ability to comprehend incoming 

speech signals in the additional language. Therefore, children who receive their 

education through their additional/second language appear to be at a distinct 

disadvantage when listening in classrooms where background noise and 

reverberation are inevitable (Nelson et al., 2005; Rogers et al., 2006). 

 

It is of the utmost importance that educators be made aware of the influence of noise 

on speech perception abilities of ESL learners, so that they may strive to reduce 

classroom noise, increase speech intensity levels, and improve access to spoken 

language for these ESL learners (Nelson et al., 2005). Speech-in-noise testing is a 

measure that allows the tester to determine a learner’s ability to function in classrooms 

and in daily life, as it focuses on speech perception in the presence of background 

noise. The testing environment created when administering the test simulates 

everyday listening environments, such as a classroom. Results then provide the 
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necessary information about a learner’s functional performance in the typical 

classroom environment (Smits, Kapteyn & Houtgast , 2004; Smits, Goverts & Festen, 

2013).  

 

The South African Digits-In-Noise (DIN) test is a speech-in-noise test that can be 

utilised to assess a listener’s ability to recognise speech signals in the presence of 

noise (Smits et al., 2013) by presenting digit triplets binaurally to measure the speech 

reception threshold (SRT) (Potgieter et al., 2016; Smits et al., 2004). Digits are familiar 

to learners from a young age and are amongst the first words that are learned and 

acquired in a second language. Therefore, digits are ideal for testing speakers for 

whom English is their second or third language (Smits et al., 2013).  

 

When conducting the DIN test, the digit triplets are presented diotically, where the 

digits and the masking noise are introduced interaurally in phase (N0S0). For 

evaluating SRT, the use of a DIN test paradigm using digits that are phase inverted 

between the ears, while leaving the presentation of the masking noise in-phase (N0Sπ), 

has been shown to improve the DIN SRTs in normal hearing listeners and also to be 

sensitive in detecting different types of hearing loss (De Sousa et al., 2019). The 

improvement of SRT scores for N0Sπ relative to N0S0 presentation conditions are 

known as the binaural intelligibility level difference (BILD) (Hirsh, 1948; Licklider, 

1948). Furthermore, a study by Wolmarans et al. (2021) validated the use of the DIN 

test on children from 7 years of age and identified increasing age as a predictor of 

improved SRT in both diotic and antiphasic listening conditions. 

 

The ability of the CANS to extract spatial cues when a target sound and competing 

noise become spatially separated results in the emergence of a binaural release from 

masking (Kidd et al., 2010). The fact that speech can be unmasked by binaural release 

from masking, presented the possibility that BILD plays a role in the process of 

selective auditory attention (Bronkhorst, 2000; Licklider, 1948). Through the process 

of selective auditory attention, a specific input is extracted and focused on for further 

processing, while irrelevant or distracting information is simultaneously suppressed 
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(Cherry & Rubinstein, 2006; Strait & Kraus, 2011). Auditory attention plays an 

important role in an individual’s orientation to environmental stimuli and ability to 

maintain an alert state in order to detect signals for subsequent detailed processing. 

Effective listeners have the ability to segregate different stimuli into different streams 

and subsequently decide which streams are most pertinent to them. This skill is 

essential for a learner to establish the academic foundations of language, literacy, and 

mathematics (Stevens & Bavelier, 2012).  

 

Taking into consideration that the typical classroom environment overflows with 

auditory and visual distractions, the role of selective auditory attention and optimal 

speech-in-noise perception cannot be underestimated (American National Standards 

Institute, 2002; Strait & Kraus, 2011; Talcott et al., 2002). The distractions in the typical 

classroom create a challenging situation for a child who has to focus on the teacher’s 

instructions. The auditory system needs to learn to adapt to a variety of listening 

conditions in order to extract specific information (Koopsman et al., 2018; Strait & 

Kraus, 2011; Talcott et al., 2002). A child’s ability to focus on a target signal and 

suppress any competing noise is of great importance to teachers and clinicians; it 

ultimately forms a very important part of learning and communication (Dockrell & 

Shield, 2006; Flexer, 2004). This raises the question whether and to what extent BI 

plays a beneficial role when a child listens to speech in the presence of background 

noise. A study by Koopsman et al. (2018) showed that in order to understand speech 

in noisy settings, children need to be able to separate speech from noise by using 

binaural and other cues.  

 

Cherry and Rubinstein (2006) compared monotic and diotic selective auditory attention 

abilities in children. In monotic presentation, stimuli are presented to one ear only. The 

study examined whether monotic and diotic presentations when conducting the 

Selective Auditory Attention Test (SAAT) produced homogenous results for listening 

to speech in noise. Results indicated that the scores for diotic presentation were 

significantly higher than the outcome for monotic presentation, with no significant 

difference between left and right ears. Furthermore, the results of the study showed 

that gathering information binaurally enhances selective auditory attention skills in 
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learners (Cherry & Rubinstein, 2006). When a learner can focus on the relevant 

information and extract the main concept of the message that was heard, in the 

presence of background noise, the quality of speech perception will be improved (Alain 

et al., 2005).  

 

In addition to noise and developmental factors, a child’s experience with a specific 

language may affect his or her ability to make sense of incoming speech stimuli 

(Chang et al., 2013; Nelson et al., 2005). Research on second language learning 

suggests that age and age-related factors such as age of exposure to an additional 

language, are major variables in the acquisition of a second language for learning in 

school (Collier, 1987b). As early as the 1980’s, studies determined that age of 

exposure to a second language has a tremendous effect on a child’s academic 

achievement. Collier (1987a), and later also Collier and Thomas (1988), analysed the 

length of time necessary for immigrants who arrived in the United States, whose 

schooling was exclusively in English after arrival, to achieve scores similar to those of 

native English speakers in reading, language arts, and other school modules. The 

studies were limited to those learners who had no previous exposure to English prior 

to their arrival in the United States. These immigrants who had arrived between the 

ages of 4 and 7 and had little or no schooling in their home language before 

immigration, required a minimum of 5 years to achieve the 50th normal curve 

equivalent on standardised tests. These findings provided evidence that second 

language proficiency and academic achievement are not accomplished at a rapid pace 

(Collier, 1987a; Collier & Thomas, 1988). Therefore, an earlier onset of exposure to 

the LoLT may impact ESL learners’ abilities to perform in academic settings. It is thus 

necessary for a child to master the challenges experienced in the classroom 

environment, to become confidently literate in English as their second or third 

language, in order to participate in classroom discussions and eventually achieve 

academic success (Hugo & Nieman, 2010). 

 

Considering the challenges that an ESL learner may experience, additional research 

is warranted to determine how ESL learners in a multilingual country such as South 
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Africa perform in the various domains of CAP in order to suggest guidelines for 

facilitating teaching and learning in the classroom.  

 

1.2. Problem statement and study rationale 

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 deep 

and profound cognitive level, English remains the chosen medium of education in 

many countries (Ndimande-Hlongwa & Wildsmith-Cromarty, 2010). English is also the 

preferred language of instruction in the majority of South African schools, especially in 

primary schools. This has been identified as a factor which contributes to the 

underdevelopment of learners’ academic achievements (Henning, 2012; Kotzé & 

Hibbert, 2010; Taylor & von Fintel, 2016). Taylor and von Fintel (2016) found in their 

study that due to the fact that ESL learners have hardly ever developed the required 

language proficiency to achieve academic learning successfully, these learners 

experience significant difficulties understanding educational information in their 

second and/or third language (Moonsamy & Kathard, 2015).  

 

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 additional 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 (Kollmeier et al., 2015). 

These learners may also not have the required contextual and background knowledge 

regarding topics discussed in the classroom, so that the demand on them is much 

higher than on EFL learners. The ability to attend to a specific target stimulus whilst 

suppressing competing noise, is of the utmost importance for learning and 

communication (Isbell et al., 2016; Strait & Kraus, 2011).  

 

To date very few studies have been conducted to investigate the selective auditory 

attention abilities and speech-in-noise perception (especially in an antiphasic listening 

condition) of young ESL learners in a multilingual country. Given the range of auditory 

demands with which learners are faced in the typical classroom environment, along 
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with the importance of these skills to achieve academic success, additional research 

is warranted that may support the development of strategies that will be effective in 

addressing the challenges these learners face in the South African context. 

Considering that learners are required to develop proficiency in their LoLT for formal 

or academic situations at a young age, further research for this population is 

warranted. The aim of the study, therefore, was to determine the selective auditory 

attention abilities and speech-in-noise perception of ESL learners in a multilingual 

country. 
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CHAPTER 2:  Research method 

 

The aim of this chapter is to outline the procedure and methods that were utilized in 

this study. The chapter will provide a comprehensive description of the research 

design that was used in order to determine the selective auditory attention abilities and 

speech-in-noise perception of ESL learners aged seven-to-eight years, using diotic 

and antiphasic listening conditions. The aim and objective of the study will be 

discussed, as well as the ethical considerations, study participants, and data collection 

and analysis procedures.  

 

2.1. Study objective 

The aim of the study was to determine the selective auditory attention abilities and 

speech-in-noise perception of seven-to-eight-year-old ESL learners in private schools 

in the Tshwane District of Gauteng, South Africa – a multilingual context. 

 

2.2. Research design 

A quantitative, descriptive, comparative cross-sectional research design was selected 

for this study. A quantitative research paradigm involves using formalized tests and 

measuring instruments to specify the characteristics of data accurately and objectively 

in numerical terms (Maxwell & Satake, 2006). The aim of quantitative research 

involving human participants is often to determine the correlation and relationship 

between two participant groups in a population, by means of numerical and 

mathematical methods (Watson, 2015). In the current study two independent 

participant groups were compared with regard to their selective auditory attention 

abilities and speech-in-noise perception using the Mann-Whitney test (Field, 2018). 

The South African DIN test (De Sousa et al., 2019; Potgieter et al., 2016) and the 

SAAT (Auditec, 2015) allowed for speech-in-noise perception and selective auditory 

attention abilities to be quantified by providing numerical values for the participants’ 

scores on these tests. 
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The purpose of descriptive research is to describe a group of people, a phenomenon, 

or an event (Nassaji, 2015; Salkind, 2010). Descriptive research is the primary step in 

understanding social problems, as it describes who is experiencing the problem, the 

extent of the problem, and possibly also the duration of the problem (Blaikie & Priest, 

2019; Salkind, 2010). The current study employed a cross-sectional research design, 

as data was collected at a single point in time (Maxwell & Satake, 2006). 

 

Two groups of participants were selected to participate in the data collection process, 

which resulted in a descriptive comparative study design (Leedy & Ormrod, 2013). The 

research group included ESL learners, whereas the control group consisted of EFL 

learners, all between the ages of seven and eight years.  

 

2.3. Research ethics 

Specific ethical aspects were taken into consideration to recognize and safeguard the 

interests of research participants in a variety of contexts, particularly since children 

were the focus of the research (Department of Health, 2015; Leedy & Ormrod, 2013). 

Ethical clearance was obtained from the Research and Ethics Committee (RESCOM) 

of the Department of Speech-Language Pathology and Audiology, and also from the 

Faculty of Humanities’ Research Ethics Committee (HUM006/0320) (Appendix A). 

Data collection commenced once written consent had been obtained from the 

principals of the three schools where data collection took place (Appendix B), as well 

as from the parents and/or guardians of the learners who participated in the study 

(Appendix C). Assent was also obtained from the participants (Appendix D). 

 

The ethical considerations that were incorporated in this study, in accordance with the 

South African Health Act No. 61 (National Health Act, 2004), were as follows: 

 

2.3.1. Informed consent 

Informed consent was obtained from the principals of three private schools before the 

start of the research study (Appendix B). The principals of the schools were each 
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provided with an information letter (Appendix B) that explained the request for learners 

from the school to act as voluntary participants. 

 

Relevant information regarding the study was provided to the participants’ parents 

and/or guardians in the letter of informed consent (LIC) (Appendix C), in order to 

ensure that they were able to make an informed decision when they provided consent. 

The written consent from the participants’ parents and/or guardians is evidence that 

their participation in the research study was voluntary and based on an informed 

choice. 

 

Information was provided to each participant through the use of pictures, as well as a 

verbal explanation. Child assent was obtained from the under-aged participants by the 

participant drawing a cross over “yes” or “no” after questions regarding the procedure 

were asked in order to ensure that each participant understood what was expected of 

him/her (Appendix D). This was done before the commencement of the study. 

Participants were given the right to withdraw at any time during the study without any 

negative consequences (Leedy & Ormrod, 2013). 

 

2.3.2. Beneficence and non-maleficence 

The deliberate infliction of harm on participants is forbidden by this principle, as well 

as by the University of Pretoria’s code of ethics for researchers (Draucker et al., 2009; 

University of Pretoria, 2018). The researcher ensured maximum benefit and minimal 

harm or risk whilst conducting the research study. It was explained in the LIC 

(Appendix C) that the participants would be protected from any physical or 

psychological harm and that he/she would be treated in a respectful manner. The 

comfort and safety of the participants would also be ensured. No dangerous or harmful 

procedures were used by the researcher, as indicated and explained in the letter to 

the parents and/or guardians (Appendix C). 
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Should any abnormalities be observed during the participant selection process, the 

researcher provided feedback to the parents and/or guardians (Appendix E) and also 

made an appropriate referral for further diagnostic tests and/or intervention to the 

Department of Speech-Language Pathology and Audiology at the University of 

Pretoria. 

 

2.3.3. Privacy and confidentiality 

Privacy refers to who has access to the information pertaining to the participants 

(Parker, 2001). Confidentiality, on the other hand, refers to the appropriate measures 

implemented in order to prevent the disclosure of identifying information of any of the 

participants at any time during or after the research study (University of Pretoria, 

2018). Confidentiality regarding each participant’s identity, personal information, and 

results was assured by the researcher. Participants were assigned a unique code to 

ensure that no identifying information about the participant was disclosed during the 

data analysis. All research data obtained will be stored on the University of Pretoria’s 

repository in electronic format for a minimum period of 15 years. 

 

2.3.4. Honesty and plagiarism 

The results of the study were reported honestly and were not altered. The research 

report and article are not intentionally misleading or deceiving. The research study and 

dissertation are the researcher’s own original work. Secondary material was 

meticulously acknowledged and referenced according to the American Psychological 

Association (APA) 7th edition referencing guidelines, which is in accordance with the 

University of Pretoria’s specifications. The research study also adhered to the 

University of Pretoria’s Policy on Plagiarism. A plagiarism declaration of originality can 

be found at the beginning of the document. 

 

2.4. Research setting 

The study was conducted at three private schools in the Tshwane district, Gauteng 

province of South Africa. Convenience sampling was used as the schools were 
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selected based on their willingness to participate in the research study. The use of 

private schools in this study was intentional, to ensure similar socio-economic status 

(SES) of the learners and minimize potential external variables regarding their 

language exposure (Landsberg et al., 2016). The testing was conducted during school 

hours within a relatively quiet environment. Conference rooms, halls, or offices were 

made available by the specific schools for interviewing the participants and testing was 

also conducted there.  

 

2.5. Sampling method 

As the participants were selected for a specific purpose at schools that were readily 

available, a non-probability purposive sampling method was used (Leedy & Ormrod, 

2005; Setia, 2016). Non-probability purposive sampling meant that a smaller group of 

key individuals could be selected to represent a larger group (Maxwell & Satake, 

2006). EFL learners, as well ESL learners, were chosen purposively from the three 

English private schools. The research group consisted of the ESL participants, while 

the control group consisted of the EFL participants.  

 

2.6. Participants 

All of the participants in both the EFL and the ESL group had to adhere to the selection 

criteria (see below). Participants were classified as belonging to either the EFL or the 

ESL participant group 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 (Saniei, 

2011). 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. Forty (40) participants between the ages of seven and eight years 

were included in the study. The research group consisted of 20 ESL participants, with 

a control group of 20 participants with English as their first language.  

 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



23 
 

2.6.1. Participant selection criteria 

The following criteria were used to select the participants. 

• Only learners between the ages of seven and eight (7 years 0 months – 8 years 

11 months) were selected for this research study (Bellis, 2004). This age 

category was chosen to ensure that adequate neural maturation had occurred 

and that the participants had sufficient capabilities to provide reliable and valid 

responses (Bellis, 2004; Schafer et al., 2013). It is also at this age where 

language plays a significant role in the development of literacy skills.  

• Normal peripheral hearing sensitivity as well as intact middle ear functioning 

were required for the testing of central auditory processing (ASHA, 2005; British 

Society of Audiology, 2007; Dawes et al., 2008). These factors were of 

significant importance in order to ensure the reliability and validity of the 

assessment. This criterion implied the following: 

o Otoscopy should indicate normal results bilaterally – no abnormalities 

detected, nor excessive cerumen that could occlude the outer ear canal. 

o Behavioural pure tone screening thresholds obtained at 20 decibels (dB) 

or lower at the following frequencies: 1000, 2000 and 4000 Hz 

(Swanepoel et al., 2014). 

o Acoustic immittance measurements obtained should be normal: Type A 

tympanograms with a middle ear pressure of -150 to +150 daPa, static 

compliance of 0.3 to 1.75 ml, and an ear canal volume of 0.8 to 1.0 ml 

had to be obtained bilaterally. Acoustic reflex thresholds between 70 – 

95 dB SP at 500 – 4000 Hz were required (Hind et al., 2011; Katz, 2014).  

 

• Participants were excluded from the research study if they presented with the 

following characteristics: 

o Participants who presented with behavioural pure tone thresholds of 

higher than 20 dB at 1000, 2000, and 4000 Hz (Margolis et al., 2015). If 

a prospective participant presented with a possible hearing loss, he/she 

was referred for further diagnostic testing to the Department of Speech-

Language Pathology and Audiology at the University of Pretoria. 

o When participants were reported to suffer from recurrent otitis media, 

they were excluded from the research study. Chronic otitis media has 
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been linked to central auditory processing deficits, even after the otitis 

media has been resolved or cleared up and the hearing has returned to 

normal hearing sensitivity levels (Chermak et al., 1999; Khavarghazalani 

et al., 2016; Moore, 2007). Information regarding the history of otitis 

media was obtained from the case history questionnaire (Appendix F).  

o Participants who presented with Attention Deficit Hyperactivity Disorder 

(ADHD), any learning disabilities, or head trauma, were not included in 

this research study. This was determined by a question included in the 

case history questionnaire (Appendix F). Disorders or disabilities, as 

mentioned above, may present with similar symptoms to (Central) 

Auditory Processing Disorders [(C)APD] and sometimes overlap 

(Lanzetta-Valdo et al., 2017). In the case where a learner presented with 

abnormal results and the researcher suspected a possible diagnosis of 

the abovementioned conditions, he/she was referred to the relevant 

disciplines for an assessment and/or further intervention. 

 

2.6.2. Material and apparatus for participant selection 

The material and apparatus outlined in Table 1 were utilised for participant selection 

in this research study. 

Table 1: Summary of materials and apparatus for participant selection 

Material and apparatus Description and motivation 

Case history questionnaire 

(Appendix F) 

Information on the participant’s history of middle ear infections, hearing 

loss, medication use, and academic performance was obtained. The 

information supplied by the parents and/or guardians was also used as 

an indication of the level of English to which the participant had been 

exposed, in order to determine whether the participant is an EFL or ESL 

learner. 

Welch Allen Pocket Scope 

Otoscope with reusable 

specula 

A visual examination of the external ear canal and the tympanic 

membrane was conducted to ensure that no abnormalities or excessive 

cerumen in the external ear canal were present. If excessive cerumen 

was observed, a referral was made to a general practitioner or an ear, 

nose, and throat (ENT) specialist. 
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Table 1: Summary of materials and apparatus for participant selection 

Cardinal Health GSI 39 Auto 

Tymp: 

Comprehensive middle ear 

tympanometry.  

(GSI 39 Auto Tymp is calibrated 

annually, according to protocol. 

Ref. ANSI S3.6 / ISO 389) 

Acoustic immittance testing was performed to examine the participants’ 

middle ear functioning. Participants with middle ear pathologies were 

excluded from this research study. When participants’ tympanometry 

results were abnormal (Type Ad, As, B, or C), a referral was made for a 

diagnostic tympanometry test at an audiologist. Acoustic reflex 

thresholds between 70 – 95 dB SP at 500 – 4000 Hz were required 

(Hind et al., 2011; Katz, 2014). 

HearScreen™: Smartphone 

hearing screening application 

(Swanepoel et al., 2014) 

The hearing thresholds of the participants were determined using air 

conduction screening at 1000, 2000, and 4000 Hz.  

 

2.6.3. Participant selection procedure 

After ethical clearance and permission from the schools had been obtained, potential 

participants were selected by the researcher. A LIC and case history questionnaire 

were sent to be completed by each of the participants’ parents and/or guardians via 

the school.  After informed consent had been granted, the participants were selected 

purposively according to the inclusion and exclusion criteria and assigned to the 

research group (ESL learners) or the control group (EFL learners). In accordance with 

previous research (Morrow et al., 2005), personal information was obtained from the 

case history questionnaires (Appendix F), to determine which of the participants met 

the inclusion criteria. If the inclusion criteria were not met, the participant was excluded 

from the research study. In order to restrict the degree to which the EFL and ESL 

groups differed, a standard procedure was implemented to match the samples by 

pairing them according to specific characteristics (Maxwell & Satake, 2006).  

 

Testing was conducted during school hours in a relatively quiet environment, for 

example the staff room or a quiet classroom. Otoscopic examinations and 

tympanometry were performed in order to establish the participants’ outer and middle 

ear functioning. Behavioural pure tone audiometric screening was conducted by the 

researcher, according to the child protocol for hearing screening (Ross et al., 2008). 

A letter was given to the participants’ parents and/or guardians to indicate if the specific 

participant passed the hearing screening or not (Appendix E). Should the participant 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



26 
 

have failed the hearing screening, a referral was made for further diagnostic 

assessment.  

 

2.6.4. Participant description 

A description of the learner participants is provided in Table 2: 

Table 2: Description of learner participants in this research study 

Participant characteristics EFL group (n=20) ESL group (n=20) 

Age in years 

Mean (SD) 7.35 (0.49) 7.70 (0.47) 

Minimum 7.00 7.00 

Maximum 8.00 8.00 

Gender 

Female n=9 (45%) n=12 (60%) 

Male n=11 (55%) n=8 (40%) 

Home language 

English n=20 (100%)  

isiXhosa  n=2 (10%) 

isiZulu  n=1 (5%) 

Sepedi  n=7 (35%) 

Sesotho  n=3 (15%) 

Setswana  n=6 (30%) 

Tshivenda  n=1 (5%) 

Exposure to English via 

Caregivers n=12 (60%) n=10 (50%) 

Television n=18 (90%) n=18 (90%) 

Books n=16 (80%) n=16 (80%) 

Radio n=12 (60%) n=9 (45%) 

Family and friends n=14 (70%) n=14 (70%) 

Nursery/day care n=17 (85%) n=18 (90%) 

Grade R n=9 (45%) n=15 (75%) 

This table describes the characteristics of the participants used in this study. 

 

Each group included in the study consisted of 20 participants. The nonparametric 

Mann-Whitney (MW) test and Shapiro-Wilk test (Field, 2018) were run, instead of the 

parametric t-test, to test for statistically significant differences between the ages of the 

control and research groups. There was no statistically significant difference between 

the ages in the research group and the control group (MW = 130.000, p=0.056; 

Shapiro-Wilk = 0.636, p<0.001). The most prominent home languages of the ESL 

group were Sepedi and Setswana. The majority of the participants (n=35) had 

attended an English nursery school/day care. Sixty percent of the participants (n=24) 

were exposed to English in an educational setting from Grade R. It is important to take 
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note that not all the participants’ parents and/or guardians filled in each column in the 

case history questionnaire regarding age of exposure to English through various 

sources. A larger number of participants in the EFL group were exposed to English 

through their caregiver (n=12) than in the ESL group (n=10). The differences in the 

participants’ exposure to English are presented in Table 3. 

 

Table 3: Age of exposure to English (in years) 

Particulars regarding 
exposure to English 

EFL (control group) ESL (research 
group) 

Mann-
Whitney  

p-value 

Mean  
(SD) 

Median 
(IQR) 

Mean 
(SD) 

Median 
(IQR) 

  

Mean age exposed to 
English 

1.81 
(1.53) 

1.86 
(2.94) 

2.82 
(0.89) 

2.67 
(1.30) 

94.000 0.019* 

Via caregivers 0.00 
(0.00) 

0.00 
(0.00) 

1.30 
(1.04) 

1.00 
(1.63) 

6.000 <0.001* 

Via family and friends 0.50 
(1.40) 

0.00 
(0.00) 

1.93 
(1.00) 

2.00 
(1.25) 

27.500 0.001* 

Via books 1.41 
(1.92) 

0.50 
(2.50) 

3.30 
(2.20) 

3.50 
(3.75) 

64.000 0.014* 

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 

* Statistically significant at a 5% level of significance 

 

The Mann-Whitney test confirmed that the mean age of exposure did not differ 

statistically significantly between the EFL and the ESL group 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 (p=0,019) was also found to be statistically significant. In all cases where 

statistically significant differences were found, the mean and median ages of ESL were 

significantly higher than the mean age for EFL, indicating that the ESL learners were 

only exposed to the different media when they were older. All of the participants’ 

otoscopy results indicated normal outer ear canal structures. Normal acoustic 

immittance results as indicated by a  type A tympanogram, as well as acoustic reflex 
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thresholds between 70 and 95 dB SP at 500 – 4000 Hz, were obtained by all the 

participants (Hind et al., 2011; Katz, 2014). A pass result was obtained by all 

participants on the HearScreen™ application. 

 

2.7. Data collection 

The material, apparatus, and procedures outlined in 2.7.1. and 2.7.2. were used for 

data collection in this research study. 

 

2.7.1.  Material and apparatus for data collection 

The following material and apparatus were utilised for data collection in this research 

study: 

 

2.7.1.1. The Selective Auditory Attention Test 

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 (Auditec, 2015). 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 commencement of 

data collection in the current study, the SAAT was also presented binaurally. It is of 

substantial importance to master the ability to attend to a target signal and suppress 

any competing noise, in order to develop adequate learning and communication skills 

(Strait & Kraus, 2011). The SAAT was developed to identify children who may present 

with possible (C)APD, and who require further in-depth testing (Cherry & Rubinstein, 

2006). 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). Each 

of the four lists consists of 25 monosyllabic words (Cherry & Rubinstein, 2006). The 

competing noise for the latter two lists comprised of a speaker telling a story that was 

identified by children to be interesting, causing a semantic distraction. The WIPI words 
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and competing story were recorded at a signal-to-competition ratio of 0 dB, which 

increases the test’s difficulty (Auditec, 2015). 

 

The SAAT was analysed by Chermak and Montgomery (1992), and it was confirmed 

to be clinically viable. This test was designed to be quick and easy to administer, taking 

only eight minutes to both conduct and score (Cherry & Rubinstein, 2006). It was also 

determined that the SAAT has high inter-list reliability (Chermak & Montgomery, 1992; 

Cherry, 1980), as well as sufficient test-retest reliability (Cherry, 1980). 

 

2.7.1.2. Digits-in-Noise Test  

The  ability to recognise speech in the presence of background noise can be assessed 

using  the DIN test (De Sousa et al., 2019; Potgieter et al., 2016; Smits et al., 2013). 

One benefit of this test is that highly familiar spoken words, so-called digit-triplets, are 

presented as speech stimuli (Potgieter et al., 2016). The DIN assesses the bottom-up 

process of speech recognition in the presence of background noise (Smits et al., 

2013). As simple, familiar words of digit speech stimuli in a closed set paradigm are 

used, the linguistic demand required from the listener is decreased, and it can 

therefore be utilized as a diagnostic measure to determine the auditory speech 

recognition abilities in the presence of background noise (Smits et al., 2013). It has 

been established that when SRTs are determined for ESL listeners, a closed-set 

speech test should be used rather than an open-set speech test (Kollmeier et al., 

2015). Digit-triplets that are presented as speech material (Potgieter et al., 2016), are 

“counting words” known by children from a young age and are amongst the first words 

that are learned and acquired in a second language (Smits et al., 2013). Therefore, 

digit pairs are ideal for testing speakers whose second or third language is English 

(Koopsman et al., 2018) while everyday speech-in-noise environments are 

approximated (Jansen et al., 2010; Smits et al., 2013; Zokoll et al., 2012). 

 

When the DIN test is conducted, the digit triplets are presented diotically, where the 

digits and the masking noise are introduced interaurally in phase (N0S0). However, 

when evaluating the SRT, the use of a DIN test paradigm using digits that are phase 
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inverted between the ears, while leaving the presentation of the masking noise in-

phase (N0Sπ), has been shown to improve the DIN SRTs in normal hearing listeners, 

as well as to be sensitive in detecting different types of hearing loss (De Sousa et al., 

2019). The improvement of SRT scores for N0Sπ relative to N0S0 presentation 

conditions are known as the binaural intelligibility level difference (BILD) (Hirsh, 1948; 

Licklider, 1948), which was also calculated for each participant. Furthermore, a study 

by Wolmarans et al. (2021) validated the use of the DIN test on children from 7 years 

of age and identified increasing age as a predictor of improved SRT in both diotic and 

antiphasic listening conditions. 

 

2.7.2.  Procedures for data collection 

The SAAT and the DIN test were performed during one individual sitting for each 

participant. The order in which these tests were administered was alternated in order 

to avoid order effects (Kendall, 2003). A break was taken between testing if necessary. 

Both the research group (ESL learners) and the control group (EFL learners) were 

assessed in the same manner, time frame, and setting. All the data collected from the 

formal evaluations were stored for record-keeping and analysis in Excel spreadsheets. 

 

2.7.2.1. Procedure of the Selective Auditory Attention Test 

The SAAT consists of a closed-set picture-pointing task (Cherry & Rubinstein, 2006). 

The test requires the use of the four lists used in the WIPI test, and each of the four 

lists consists of 25 monosyllabic words (Cherry & Rubinstein, 2006). 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 for all 

participants (Aarabi et al., 2016; Rahman et al., 2011). Participants were requested to 

indicate the corresponding picture on each individual page of the WIPI test by pointing 

to it as the word was heard over the headphones. The SAAT was scored in terms of 

the number of correct responses out of 25. Four percent was given for each word 

correctly identified, and a percentage of correct scores was totalled for each of the four 

lists. This percentage was recorded on a summarised data collection record form 

(Appendix G). A score of less than 88% on the wordlists read in quiet invalidated the 
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entire test and therefore precluded administration of the word lists embedded in a 

semantic distractor. These participants were excluded from participation. 

 

2.7.2.2. Procedure of the Digits-In-Noise Test 

The DIN was introduced binaurally using diotic and antiphasic stimulus presentations 

on a smartphone with headphones in a quiet setting (De Sousa et al., 2019). In both 

listening conditions, participants were requested to press the numbers that were heard 

on the keypad (Potgieter et al., 2016). The first digit-triplet was presented to the 

participants at an intensity that was based on their 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 

had been entered correctly (Potgieter et al., 2016). The SRT was calculated as the 

average SNR of the last 19 of 23 triplets presented in total (De Sousa et al., 2019; 

Potgieter et al., 2016). Results for both diotic and antiphasic listening conditions were 

then recorded on the summarised data collection record form (Appendix G). The BILD, 

which represents the difference in SNR between diotic and antiphasic results obtained 

in each group respectively, was then determined. The BILD was also recorded as dB 

SNR. 

 

2.7.2.3. Coronavirus Disease 2019 (COVID-19) protocol 

Data collection was conducted during the COVID-19 pandemic. Precautionary 

measures were implemented throughout, in order to ensure safety and protection to 

both the researcher and the participant while the test procedure was administered. 

These precautionary measures were communicated to the parents and/or guardians 

in the LIC (Appendix C). Precautions were as follow: 

• If the participant/researcher presented with any symptoms of COVID-19 or was 

feeling ill a day before the scheduled dates for testing, it had to be 

communicated and the appointment was cancelled and rescheduled. 

• If the participant/researcher showed symptoms or seemed ill when arriving at 

the testing station, the session was immediately cancelled and did not take 

place. 
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• A short questionnaire covering possible symptoms was presented verbally to 

the participant to be completed (Appendix H). 

• The participant’s temperature was measured with a thermometer to determine 

if he/she had a fever. 

• The wearing of masks was compulsory for all parties involved during testing. 

• No physical contact was allowed when greeting. 

• A distance of at least one meter was maintained as far as possible.  

• The participant’s hands were sanitized with the available sanitizing products 

upon entering the session. 

• Gloves were available for use. 

• At the end of the session, the participant’s hands were sanitized again before 

he/she returned to class. 

 

2.8. Data analysis 

All the data obtained during the study were edited, coded, and categorized. Raw data 

were stored in a Microsoft Excel spreadsheet in a coded format. A statistician was 

consulted to process and analyse the data by means of the software G*Power version 

3.1.9.4. (Faul et al., 2007) for the power analysis and Statistical Package for Social 

Sciences (SPSS) version 26.0 (IBM Corporation, 2019) for all other statistical 

analyses. 

Statistical analysis of the scores obtained in the SAAT and DIN test during data 

collection was performed. The results for the EFL group and for the ESL group were 

then compared in terms of the mean and median as well as the standard deviation 

(SD) and interquartile range (IQR) for each group. When comparing two independent 

groups (the control and the research group), comparisons are done by using the 

parametric independent samples t-test or the nonparametric Mann-Whitney test 

depending on the sample size and whether or not the data is normally distributed 

(Field, 2018). Nonparametric tests are used for small sample sizes (typically n<30) or 

when the data is not normally distributed, whereas parametric tests are used for large 

sample sizes (typically n≥30) when data is normally distributed. Normality was tested 

for using the Shapiro-Wilk test (Field, 2018), and since the p-values for the continuous 

variables were less than 0.05, it was determined that the data was not normally 
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distributed and, accordingly, nonparametric tests were used.  Using the software 

G*Power, the achieved power for the Mann-Whitney test for comparing two 

independent groups of size 20 each equals 0.861, which is excellent as the ideal 

power should be 0.8 or higher (Cohen, 1988). 

 

2.9. Reliability and validity 

Reliability refers to the consistency and accuracy of a measure in the research study 

(Heale & Twycross, 2015). This means that if the same test performed on a participant 

more than once, responses should be approximately the same each time. Reliability 

in this research study was ensured by using equipment that was calibrated according 

to the SANS standards for testing. An identical test battery was carried out on all 

participants, which also supported the reliability of the research. To ensure that the 

results that were obtained were accurate, participants received comprehensive 

instructions to make sure that they fully understood what was expected from them and 

how they needed to respond. The tools that were utilized in this research study were 

published formal outcome measures, which increased the reliability of the study. 

 

Validity can be defined as the degree to which an instrument that is used to obtain 

data, is correctly measuring the intended data (Heale & Twycross, 2015). Data was 

collected by the researcher with the aid of different tests. The validity of the test results 

could be confirmed when any concurrences were established between the tests. 

Validity of the SAAT and DIN test has been established through previous research 

(Chermak & Montgomery, 1992; De Sousa et al., 2019; Potgieter et al., 2016; 

Wolmarans et al., 2021).  

 

The SAAT and DIN test are standardized assessment tools with a low linguistic 

demand, as only single words and digits are used, and the outcomes were therefore 

not affected by language differences (Auditec, 2015; Potgieter et al., 2016; Smits et 

al., 2004). The assessment tools that were used in this research study are therefore 

valid and appropriate to be used for research in the South African context. 
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CHAPTER 3:  Research article 

 

The article was submitted to the International Journal of Pediatric Otorhinolaryngology 

for review (Appendix I). The article was prepared according to the journal’s 

specification and therefore the formatting differs from that of the dissertation. 

 

Effects of language experience on selective auditory attention and speech-in-noise 

perception among English second language learners: preliminary findings 

Lianca Strydoma, Lidia Pottas, PhDa, Maggi Soer, PhDa, Marien Alet Graham, PhDb 

a Department of Speech-Language Pathology and Audiology, Faculty of Humanities, University of Pretoria, Pretoria, Gauteng, 

South Africa 

b Department of Science, Mathematics and Technology Education, Faculty of Education, University of Pretoria, Pretoria, 

Gauteng, South Africa 

 

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 second 

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 
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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 

 

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 (Lewis, 2009). 

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 (Constitution of the 

Republic of South Africa, 1996). Majority of the schools in South Africa follow one of two 

different monolingual educational programmes. In the first type, the child’s first language is 

used as the language of instruction (i.e., English – EFL learner), and additional languages are 

taught as subjects. In the second type monolingual programme, the child’s second (or third) 

language is used as the language of instruction (i.e., English – ESL), and other languages are 

taught as subjects, as in the case of the majority of learners in South Africa. During the 2007 

Annual School Survey, it was determined that 65.3% of South African learners are enrolled in 

English medium schools (South African National Department of Basic Education, 2010), yet 

less than 10% of these learners are English first language (EFL) speakers (Statistics South 

Africa, 2012). This implies that more than half of the learners in South Africa are English 

second language (ESL) speakers who are not receiving education in their first language (Brock-

Utne & Skattum, 2009; Heugh, 2009; Spaull, 2016). 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 (Kapp, 2004). 

 

It is widely accepted that language competence and proficiency play a fundamental role in 

literacy development and are basic to achieving academic success (Hay & Fielding-Barnsley, 

2012; Hoff, 2006; Owens & Owens, 2012). 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 (Nieman & Hugo, 2010; 

Taylor & von Fintel, 2016; Wildschut et al., 2016). Kotzé and Hibbert (2010) identified the use 

of English as the language of learning and teaching (LoLT) in schools, especially primary 

schools, as a major contributing factor to the underdevelopment of academic skills in South 

Africa (Kotzé & Hibbert, 2010). There is adequate proof to support the reality that language 

development is influenced by auditory processing skills (Sharma et al., 2009; Wible et al., 

2005) – a significant challenge exists in attempting to separate the influence of auditory 

processing on language processing and academic performance (Richard, 2019). 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 (Bovo et 

al., 2018).   

 

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 (Collier, 1987b). 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 
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to perceive speech in their second language (Kousaie et al., 2019). While the typical classroom 

environment overflows with abundant auditory and visual distractions (American National 

Standards Institute, 2002; Strait & Kraus, 2011; Talcott et al., 2002), the influence of noise and 

reverberation on speech perception cannot be underestimated (Nelson et al., 2005). 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 (Chang et al., 2013; Nelson et al., 2005). 

Therefore, children learning in their additional/second language appear to be at a distinct 

disadvantage when listening in classrooms where background noise and reverberation are 

inevitable (Nelson et al., 2005; Rogers et al., 2006).   

 

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 (Kollmeier et al., 2015). 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 (Cherry 

& Rubinstein, 2006; Strait & Kraus, 2011). 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 (Bovo et al., 2018). 

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 (Koopsman et al., 2018). 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 (Nelson et al., 2005).  

 

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 

(Ndimande-Hlongwa & Wildsmith-Cromarty, 2010). 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, in order to assist with teaching 

and learning in the classroom. 
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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. 

 

 

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 

(Saniei, 2011). 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) (Swanepoel et al., 2014), and normal outer and middle ear function  (type A 

tympanograms and at least one present acoustic reflex at 1 kHz) (Hind et al., 2011; Katz, 2014). 

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 (Auditec, 2015). 
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 
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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 (Auditec, 2015). Each of the 

four lists consists of 25 monosyllabic words (Cherry & Rubinstein, 2006). 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 (Aarabi et al., 2016; 

Rahman et al., 2011). 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 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 (De Sousa et al., 2019; Potgieter 

et al., 2016; Smits et al., 2013). 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 (De Sousa et al., 2019; Potgieter et al., 2016). Recent studies 

concluded that antiphasic stimulus presentations improves the ability to detect speech in the 

presence of a diotic masker (De Sousa et al., 2019; Wolmarans et al., 2021). 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 (Hirsh, 1948; Licklider, 1948). 

 

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 (Potgieter et al., 2016). 

The Speech Reception Threshold (SRT) was calculated as the average SNR of the last 19 of 

23 triplets presented in total (De Sousa et al., 2019; Potgieter et al., 2016). 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 (De Sousa et al., 2019; Potgieter et al., 2016). Results for both diotic and 

antiphasic listening conditions were then recorded and the BILD was determined. 

 

2.3. Data analysis 
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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. (Faul et al., 2007) for the power 

analysis, and Statistical Package for Social Sciences (SPSS) version 26.0 (IBM Corporation, 

2019) 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.  

3.1. Comparison between EFL and ESL learners regarding the age of exposure to English  

 

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) 

  

Via caregivers 0,00 

(0,00) 

0,00 

(0,00) 

1,30 

(1,04) 

1,00 

(1,63) 

6,000 <0,001* 

Via family and friends 0,50 

(1,40) 

0,00 

(0,00) 

1,93 

(1,00) 

2,00 

(1,25) 

27,500 0,001* 

Via books 1,41 

(1,92) 

0,50 

(2,50) 

3,30 

(2,20) 

3,50 

(3,75) 

64,000 0,014* 

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 0,019* 

* p≤0.05 

 

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 
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were found, the mean age of exposure to English for ESL was significantly higher than the 

mean age of exposure to English for EFL.  

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 

*p≤0.05 

 

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 

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 

 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 
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*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). 

 

Table 4   

Strength of association between the SAAT and DIN 

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 

Tests 

V
a
lu

es
 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 1,000 0,115 -0,120 -0,158 

p-value  0,629 0,613 0,507 

SAAT: List 2 

& 4 

(competing) 

rs 0,115 1,000 0,224 -0,208 

p-value 0,629  0,342 0,378 

DIN: in-

phase 

rs -0.120 0,224 1,000 -0,272 

p-value 0,613 0,342  0,246 

DIN: out-of-

phase 

rs -0,158 -0,208 -0,272 1,000 

p-value 0,507 0,378 0,246  

Research 

(ESL) group 

SAAT: List 1 

& 3 (non-

competing) 

rs 1,000 -0,167 -0,623* 0,349 

p-value  0,482 0,003 0,132 

rs -0,167 1,000 -0,014 0,058 
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*p≤0.05 

 

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 (Potgieter et 

al., 2016). 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. 

 

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 (Anderssen et al., 2019; Shield & Dockrell, 

2008).  

 

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 (Venter, 2019) or speech-in-noise perception (Bovo et al., 2018; Florentine, 1985; 

Nelson et al., 2005; Tabri et al., 2011) 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 (Klatte et al., 2013). 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 

(Kousaie et al., 2019). 

SAAT: List 2 

& 4 

(competing) 

p-value 0,482  0,953 0,809 

DIN: in-

phase 

rs -0,623* -0,014 1,000 -0,026 

p-value 0,003 0,953  0,912 

DIN: out-of-

phase 

rs 0,349 0,058 -0,026 1,000 

p-value 0,132 0,809 0,912  
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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 (Alejo & Piquer-Pìriz, 2016; Hossain, 2016). 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 (Hoff, 2006). 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 (Alejo & Piquer-Pìriz, 2016).  

 

Previous research investigated various factors that contribute to the difference of performance 

in English between learners located in rural and urban areas (Hossain, 2016). Hossain (2016) 

found that factors such as parental education status, SES, and the availability of adequate books 

to read definitely 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 that are different from those of children from 

middle or high SES, bilingual households (Hoff, 2013). 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 communicate with EFL speakers on a daily basis in order to improve their 

proficiency in English (Al-Zoubi, 2018). In 2019 it was determined that South Africa has very 

high child poverty rates, where 76% of children between 0-17 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 (Hall, 2021; Hoff, 2013). 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 (Alejo & Piquer-Pìriz, 2016). These learners who have access to more facilities (i.e. 

nursery/day care, grade R) or resources (i.e. television, radio) are identified as having an 

advantage when compared to those from lower SES households (Hoff, 2013; Hossain, 2016). 

This can be substantiated by the insignificant differences established within the current study 

between the two participant groups for age of exposure to English through television, radio, 

nursery/day care 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 from 

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) 
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In the non-competing and ideal conditions (lists 1 and 3), the EFL and ESL groups achieved 

similar results. In the conditions where a semantic distractor was present (lists 2 and 4), there 

is a definite trend for the EFL group to perform slightly better. 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 (2019), determined that ESL 

learners have greater difficulty attending to the target stimuli whilst suppressing the competing 

noise to understand speech (Venter, 2019). Warzybok et al. (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 (Warzybok et al., 

2015). 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 (Anderssen et al., 2019; Kaandorp et al., 

2015). 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 (De Sousa et al., 2019), and also in normal hearing children 

from seven years of age (Wolmarans et al., 2021). The insignificant difference in 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 (Lucks Mendel 

& Widner, 2016; Mayo et al., 1997; Shi, 2010; Tabri et al., 2011). 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 (Bovo et al., 2018; Reetzke et 

al., 2016; Tabri et al., 2011). Another study also suggested that children’s abilities to recognise 

speech in noise develop well with age into adolescence (Wolmarans et al., 2021). Although 

there is a statistically significant difference between the EFL and ESL groups for the mean age 
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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 

(Anderssen et al., 2019).  

 

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 (Smits et al., 2013). 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 (Smits et al., 2013). 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 (Cherry & Rubinstein, 

2006). 

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 (Bovo et al., 2018; Elliot, 1979; Johnson, 2000; Moore, 2015). 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 (Klatte et al., 2013). 

 

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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CHAPTER 4:  Conclusion and future recommendations 

 

The aim of this chapter is to discuss the contributions and implications of the study. A 

critical evaluation of the strengths and limitations of the study as well as 

recommendations for the direction of future research are provided.  

 

4.1. Summary of research results 

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 (Anderssen et 

al., 2019; Shield & Dockrell, 2008). This study aimed to investigate the selective 

auditory attention abilities and speech-in-noise perception of ESL learners between 

the ages of seven and eight years in a multilingual country such as South Africa, by 

means of the SAAT and the DIN test. The results for the ESL learners were compared 

with those of a closely matched EFL group. The results of the two different tests that 

were used for the study provided information on the abovementioned auditory skills of 

ESL learners located in an urban area, from higher SES households and from the 

private schools included in this study.  

 

Data analysis revealed insignificant differences between the two groups for the results 

obtained in the SAAT and DIN test respectively, with the ESL group performing 

similarly to the EFL group in both tests. The findings of the current study for the SAAT 

are not in agreement with previous research on selective auditory attention in ESL 

learners. The majority of the research reported that ESL learners experience severe 

difficulties when attending to and understanding speech in the presence of background 

noise (Venter, 2019; Warzybok et al., 2015). It is also important to note that in the 

competing stimulus listening conditions (lists 2 and 4) the ESL group achieved lower 

scores than the EFL group with the calculated probability value (p=0.052) close to 

being significant. This may indicate that if a larger sample size had been included in 

this study, a statistically significant difference might have been present for these lists. 
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The results obtained in the current study for the DIN test within the diotic listening 

condition are in agreement with previous research that found no significant second 

language effects on ESL speakers’ ability to identify digit-triplets in noise presented 

diotically (Anderssen et al., 2019; Kaandorp et al., 2015). Studies done earlier 

determined that exposure to and acquisition of a second language at an early age 

could mediate the processing of speech in noise in the additional language with earlier 

exposure and acquisition related to performance similar to that of first language 

speakers (Bovo et al., 2018; Reetzke et al., 2016; Tabri et al., 2011). Various other 

studies, however, determined that perception of speech in noise is severely influenced 

when listening occurs in a second language (Dockrell & Shield, 2006; Lucks Mendel 

& Widner, 2016; Mayo et al., 1997; Tabri et al., 2011) and therefore do not agree with 

the findings from the current study. No significant differences were established within 

the antiphasic listening condition. De Sousa et al. (2019) and Wolmarans et al. (2021), 

who also evaluated the SRT of normal hearing participants and normal hearing 

children from seven years of age, found that during the antiphasic listening condition 

the DIN SRTs improved. This is in agreement with the results of the current study. The 

finding that the ESL learners who participated in the current study do not appear to be 

at a distinct disadvantage with regard to both spatially segregating speech from noise 

and understanding speech in the presence of background noise is supported by the 

insignificant difference in the BILD determined between the two participant groups. 

 

Within the ESL group, the statistically significant negative correlation between the DIN 

in the diotic listening condition and the non-competing listening condition of the SAAT 

might be due to the lower linguistic demands of the stimuli used in these tests, as well 

as the ESL group’s favourable exposure to English from a younger age than ESL 

learners in rural areas. The choice of speech material used when testing auditory 

processing skills can have a significant influence on performance (Anderssen et al., 

2019). Accordingly, the strong negative agreement between these two measures 

suggests that the ESL learners who participated in this study do not experience greater 

difficulty than EFL learners in perceiving speech-in-noise and maintaining selective 

auditory attention in challenging listening environments, such as in a noisy classroom. 

This finding agrees with research that previously determined a relationship between 

improved speech-in-noise perception abilities and the development of auditory 
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processing efficiency, such as selective attention to auditory stimuli (Bovo et al., 2018; 

Elliot, 1979; Johnson, 2000; Moore, 2015). On the subject of attention, Klatte et al. 

(2013) suggested that the immature selective auditory attention abilities of children 

add to their struggle with speech perception in noise. The results of the current study, 

however, do not support this finding. 

  

As indicated previously, 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 with minimal English exposure 

when they reach school age. Although statistically significant differences were found 

between the mean age of first exposure to English through caregivers, family, and/or 

friends, the mean age of exposure (1.30 years ±1.04) of the ESL learners is still 

considerably lower than that of the majority of ESL learners in rural areas whose first 

exposure to English is generally only when they reach school age (Alejo & Piquer-

Pìriz, 2016). Hossain (2016) investigated various factors that contribute to the 

difference of performance in English between learners located in rural and urban 

areas, and his results substantiate the current findings. It was found that factors such 

as SES and the availability of sufficient educational resources definitely contribute to 

the poor proficiency in English of ESL learners located in rural areas. Findings from 

the current study highlighted the influence of SES and age of exposure on English 

proficiency and in turn on selective auditory attention and speech in noise perception 

in ESL learners. 

 

4.2. Clinical implications 

The ESL learners who participated in this study were from private schools located in 

the Tshwane district of Gauteng, an urban area, and were thus from higher SES 

households. The findings seem to indicate that these learners do not appear to be at 

a distinct disadvantage when listening to speech in noise and having to pay selective 

auditory attention in the typical classroom environment. The fact that these findings 

are not in agreement with those of previous studies investigating either selective 

auditory attention  (Venter, 2019) or speech-in-noise perception (Bovo et al., 2018; 

Florentine, 1985; Nelson et al., 2005; Tabri et al., 2011) in ESL speakers, highlighted 
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the influence of language proficiency on these skills. Proficiency (or lack of proficiency) 

in the LoLT was found by previous researchers to play a significant part in selective 

auditory attention and speech-in-noise perception in ESL learners. 

 

Results from the current study substantiate previous findings regarding the influence 

of several external factors, such as choice of schools (privately or government funded), 

geographic location (i.e. urban, rural) and SES, on age of exposure to and acquisition 

of a second language (Alejo & Piquer-Pìriz, 2016; Hossain, 2016), which in turn 

impacts language proficiency and its effect on selective auditory attention and speech-

in-noise perception in ESL learners. When a learner is identified as being an ESL 

speaker, it does not automatically imply that he/she is going to experience severe 

difficulties and a disadvantage when required to selectively attend to and understand 

speech in the presence of noise, such as in the typical classroom environment. It is, 

therefore, important for speech-language therapists and audiologists to focus more on 

the background history of an ESL patient in the clinical practice in terms of age of 

exposure to English when assessing auditory processing skills and the effect thereof 

on academic achievement. 

 

4.3. Critical evaluation 

A critical evaluation of the study is essential to guarantee that interpretation of the 

results occurs in accordance with the strengths and limitations which were identified. 

 

4.3.1. Strengths of the study 

• Findings from the current study called attention to the impact of SES and age 

of exposure on English proficiency and in turn on selective auditory attention 

and speech in noise perception in ESL learners. 

• Results from the current study suggest that the use of the antiphasic listening 

condition improves the DIN SRTs in ESL learners. The finding is supported by 

the insignificant difference in the BILD established between the EFL and ESL 

groups. 
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• The participants in the research and control groups were closely matched for 

SES and from privately funded schools, which eliminated as many confounding 

variables as possible despite challenges experienced due to COVID-19-

regulations. 

• Possible participants who presented with ADHD, any learning disabilities, or 

head trauma were not included in this research study to ensure uncontaminated 

results. 

• The SAAT and DIN test proved to be clinical reliable assessments to use with 

the population under investigation, namely ESL learners. 

 

4.3.2. Limitations of the study 

The limitations of this research study might have affected the results of the study and 

should be noted when interpreting the conclusions. The COVID-19 pandemic had a 

detrimental effect on the commencement of this study and led to time limitations. Due 

to the South African COVID-19-regulations implemented during the time of participant 

selection and data collection for the study, the researcher found it challenging to 

acquire more learners to participate. These challenges relating to COVID-19 

influenced the following characteristics of the sample: 

• The most significant limitation of this study was that the learners who 

participated in the study were recruited from three private schools, located in 

the Tshwane district, an urban area in the Gauteng province of South Africa 

and from higher SES households. In addition to the difficulties caused by 

COVID-19, the researcher had to obtain additional permission from the 

Department of Education to include learners who attend local government 

funded schools, which proved to be difficult. The study would, however, have 

benefitted from the inclusion of ESL learners located in rural areas, from lower 

SES households, and in government funded schools, to be representative of 

the larger population of school-aged ESL learners in South Africa. The fact that 

most of the learners in South Africa acquire their education in a rural setting 

restricts the viability of hypothesising that the results of the current study may 

be generalised to every educational setting in South Africa. 
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• The study population was a small sample. Consequently, the participants in the 

study could not be matched according to their age and gender, which should 

be taken into consideration when interpreting the results. Although the ages of 

the participants of the EFL and ESL groups did not differ statistically 

significantly and still fell within the strict participant description criteria, the 

median ages of the two participant groups (EFL median age = 7 years old; ESL 

median age = 8 years old) differed by one year. This could be one of the 

reasons why the ESL group’s test results did not differ statistically significantly 

from those of the EFL group. The unequal number of male versus female 

participants may also have had an impact on the statistical findings obtained in 

the study. 

• Even though SES was considered during participant selection as all participants 

were recruited from privately funded schools, stronger evidence of SES or a 

more nuanced distinction between the subclassifications of SES would have 

rendered valuable information. Such detail could be used to develop a better 

understanding of the influence of SES on language proficiency in ESL learners 

and, in due course, a greater understanding of the influence of language 

proficiency on selective auditory attention and speech-in-noise perception in 

ESL learners from high, middle, and low SES households. This would have 

resulted in improved potential for generalisation of results obtained. Describing 

difficulties with selective auditory attention and speech-in-noise perception 

experienced by ESL learners from various SES backgrounds, would have 

supported the appeal to develop effective strategies for addressing these 

challenges within various educational contexts in South Africa. 

• It is important to take note that not all the participants’ parents and/or guardians 

completed all the expected information in the case history questionnaire 

regarding age of exposure to English through various sources. This might have 

had an impact on the statistical analysis of age of exposure in each participant 

group and should be taken into consideration when interpreting the results. 

 

4.4. Recommendations for future research 
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Several aspects of this study warrant further research. Firstly, only learners from 

private schools located in an urban area and thus (presumably) from higher 

socioeconomic backgrounds were included. Secondly, due to the COVID-19 

pandemic, only a small sample size was included which restricted the ability to closely 

match participants according to age and gender. It is recommended that the study be 

replicated in a rural area and that school aged EFL and ESL learners (stringently 

matched for age and gender in each participant group) from government funded 

schools be included, as well as ESL learners from lower SES households in order to 

represent the majority of ESL learners in educational settings based in South Africa. 

Since previous research results regarding the difficulties ESL learners experience with 

selective auditory attention and speech-in-noise perception do not agree with the 

findings of the current study, additional research is warranted. Such research could 

lead to the development of strategies that will be effective in addressing the challenges 

that ESL learners may face in the wider South African context where lower SES and 

language proficiency of ESL learners could account for poorer auditory processing 

skills.  

 

4.5. Conclusion 

The main finding was that selective auditory attention and speech-in-noise perception 

abilities were not significantly affected in the ESL learners who participated in the 

study. The participants included in the current study were learners who were recruited 

from private schools located in an urban area and thus from higher SES households. 

This points to the possibility of additional or alternative factors that influence the 

acquisition of auditory processing skills of ESL learners in the multilingual South 

African context – factors that should be considered in the management of this unique 

group of learners. 
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