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Abstract

Background: Children with hearing impairment may be at risk of not achieving the necessary school readiness because of the link between hearing impairment and academic achievement. However, early hearing detection and intervention (EHDI) can improve potential outcomes for these children.

Aim: As part of a bigger study titled ‘Communication and school readiness abilities of hearing-impaired preschool graduates: Exploring outcomes of early intervention preschool programs in Gauteng’, the aim of this study was to describe the school readiness and academic achievement of children with hearing impairment through retrospective record reviews of EHDI preschool records and Grade 3 teachers’ survey.

Setting: The study was conducted in Gauteng, South Africa, where two EHDI preschool centres participated in the study.

Methods: Eight children identified with hearing impairment and enrolled in EHDI preschools were included in the study, along with their Grade 3 teachers. Data collection was conducted through a self-developed teacher questionnaire and record reviews of the children’s preschool files. Data were analysed using descriptive statistics.

Results: Three children (n = 8) obtained age-appropriate school readiness results and were subsequently enrolled in mainstream schools. Five children (n = 8) did not exhibit age-appropriate school readiness and were subsequently enrolled in remedial schools and schools for Learners with Special Education Needs (LSEN).

Conclusion: These preliminary findings demonstrate that through EHDI, children with hearing impairment are allowed to develop the school readiness required to experience academic success. Factors influencing outcomes within the South African context need to be explored in order for South Africa to benefit maximally from EHDI initiatives.
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Introduction

School readiness refers to a child’s developmental, emotional and social readiness to enter a new world of learning that is different from their social environment at home or preschool learning (Umat et al. 2018). It constitutes a solid foundation in early spoken language abilities, early literacy, attention skills and mathematical concepts among other factors (Harrington, Desjardin & Shea 2010; Mukani, Ling & Ghani 2007). The concept of school readiness has undergone major shifts during the past four decades; it has moved from a primarily maturational and/or psychobiological model of development to a more socially constructed, developmental systems approach to understanding school readiness (McClellan, Geldhof, Cameron & Wanless 2015; National Institute of Medicine and National Research Council 2015; Marti, Merz, Repka, Landers, Noble & Duch 2018). Thus, in addition to cognitive skills, as well as acquired knowledge and skills such as spoken language and early literacy, parental involvement and/or family experiences are crucial in preparing these children for school readiness (Harrington et al. 2010; Mukani et al. 2007; Umat et al. 2018). Furthermore, the school environment and practices must foster and support a smooth transition for children into primary school and promote learning for all children (Britto et al. 2012).

School readiness is thought to provide a foundation to support ongoing engagement in learning throughout schooling and has been linked with improved academic achievement in primary and secondary school in terms of both equity and performance (Britto et al. 2008; Darling-Hammond et al. 2020; Medina & Suthers 2008). School readiness is viewed as a strategy for economic development with cognisance of the fact that human capital, the inception of which begins in the early years, is a key conduit for sustainable and viable development (Brown 2016). Thus, it is gaining currency as a viable strategy to close the learning gap and improve equity in achieving lifelong learning and optimal developmental potential among young children, especially for those who are vulnerable and disadvantaged (Britto et al. 2008).

The population of vulnerable and disadvantaged children includes those with hearing impairment (Maluleke, Khoza-Shangase & Kanji 2021). These children are particularly vulnerable as they may be at risk for not achieving the necessary school readiness because of the link between hearing impairment and academic achievement (Shaver et al. 2014). Hearing ability is the foundation of spoken language development, communication and learning (Khoza-Shangase & Kanji 2021). In a study on risk factors and school readiness consequences in late talkers, Hammer et al. (2017) found that children with stronger language abilities have better reading comprehension and decoding skills that support reading abilities. These authors also found that larger vocabulary inventories are associated with improved number naming abilities, knowledge of measurement, shapes and geometry and the ability to manipulate symbolic representation (Hammer et al. 2017). Furthermore, children with better expressive language abilities are able to communicate better with their teachers and peers and consequently, be able to regulate their behaviour and emotions (Cole, Armstrong & Pemberton 2010; Menting, Van Lier & Koot 2010). Thus an unidentified or late-identified hearing impairment causes delays in language development, and those delays in turn lead to learning problems, often resulting in poor academic achievement (Packer 2018; Lang-Roth 2014). However, early identification of congenital and early-onset hearing impairment and timeous intervention can improve potential outcomes for these children, including linguistic, psycho-emotional, as well as scholastic outcomes (Maluleke, Khoza-Shangase & Kanji 2019a; Khoza-Shangase & Kanji 2021).

Early identification of congenital and early-onset hearing impairment and timeous intervention can be achieved through early childhood development (ECD) initiatives such as Early Hearing Detection and Intervention (EHDI) programmes. Early Hearing Detection and Intervention programmes in high-income contexts have demonstrated a reduction in the age of a confirmed hearing impairment between 2 and 3 months of age through universal newborn hearing screening services (Swanepoel 2009). The earlier a hearing impairment is identified and intervention provided, the higher the chances of reducing or minimising its negative effects, allowing children with hearing impairment the opportunity to develop to their full potential (EHDI 2018; Khoza-Shangase & Kanji 2021; Moeller & Tomblin 2015; Umat et al. 2018). This can ultimately result in improved school readiness, as well as more positive academic, social and employment outcomes (Darling-Hammond et al. 2020; Moreno 2013).

The documented positive influence of EHDI programmes on future academic success highlights the importance of laying a solid foundation aimed at addressing the needs of children with hearing impairment and ensuring adequate development and school readiness for them within the South African context (Maluleke et al. 2019a; Storbeck & Moodley 2011). These programmes would also lessen the drain on national resources by reducing school-grade repetitions, need for specialised schooling, as well as reducing the need for specialised employment opportunities that are characteristic of children with an unidentified or late-identified hearing impairment (De Villiers 2010; Shaver et al. 2014; Tinajero 2010). However, there is a significant gap between the evidence base that supports EHDI and its implementation, as illustrated by limited access and poor quality ECD within the South African context (Khoza-Shangase 2021).

South African policies1 and the National Development Plan recognise the state’s responsibility for children’s development by emphasising the need for an effective and integrated system to ensure that essential ECD services are accessible to all, especially those children whose development is most at risk (Viviers, Biersteker & Moruane 2013). However, access to ECD services without similar emphasis on ensuring that such services lead to successful outcomes for these children is problematic and renders such access unproductive and fruitless expenditure for all stakeholders involved, particularly for learners with barriers to learning, such as learners with hearing impairment (Khoza-Shangase, Sebothoma & Moroe et al. 2021). Efforts to facilitate successful outcomes include access to therapeutic services that address barriers to learning, through ECD programmes. Unfortunately, only a handful of such programmes in South Africa cater to the needs of children with hearing impairment (Khoza-Shangase 2021; Swanepoel 2009). Moreover, locally relevant evidence demonstrating the outcomes of these programmes for children with hearing impairment is lacking in South Africa (Kanji & Khoza-Shangase 2021; Moodley & Storbeck 2015). To our knowledge, no research has described the academic achievement of children with hearing impairment within the South African context.

To address the dearth of available contextually relevant evidence within the South African context, a descriptive research design, employing a retrospective record review of EHDI preschool records and self-administered teacher questionnaires was conducted in order to address the study’s objectives. This was part of a bigger study titled ‘Communication and school readiness abilities of hearing-impaired preschool graduates: Exploring outcomes of early intervention preschool programmes in Gauteng’. The objectives were threefold. The first objective was to describe the school readiness of children with hearing impairment upon graduation from the EHDI preschools. The second objective was to describe the schooling profile of children with hearing impairment upon completion of the foundation phase of formal schooling. The third objective was to describe the academic achievements of children with hearing impairment upon completion of their foundation phase of formal schooling.

Methods and design

Participants

Eight children identified with hearing impairment and enrolled in two EHDI preschools were included in the study, along with their Grade 3 teachers. The children comprised four males and four females, ranging in age from 9.7 to 12.7 years, with a median age of 11.1 years. Six of the children were white and two were mixed race (Table 1). Four of the children were enrolled at EHDI preschool A, and the other four were enrolled at EHDI preschool B. Early Hearing Detection and Intervention preschool A is situated in Johannesburg and offers a specialised preschool programme for children with hearing impairments and/or language delay, with English as a medium of instruction, while EHDI preschool B is situated in Pretoria and offers habilitation services for children with hearing impairments in a preschool setting, with English and Afrikaans as medium of instruction (Maluleke, Khoza-Shangase & Kanji 2019b).
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The children had to meet the following criteria for their EHDI preschool records to be included in the study:


	Present with a bilateral, moderate hearing impairment or greater.

	Use amplification devices such as hearing aids and/or cochlear implants, in order to compensate for the hearing impairment.



Children who presented with co-morbidities such as cognitive impairment in addition to hearing impairment were excluded from the study.

Procedure

In order to identify potential participants for the study, the researchers obtained written consent from the two EHDI preschools, allowing the researchers access to the preschool records. Subsequently, the researchers compiled a list of caregivers’ contact details for all potential children using non-probability sampling. Primary caregivers of all potential children were contacted by telephone, and permission was requested to review their child’s preschool records and to invite their child’s Grade 3 teacher to participate in the study. Consent forms were then emailed to the primary caregivers after they indicated their willingness to allow the researchers access to their child’s preschool records. The record review of written and printed material was undertaken to gather information pertaining to (1) the child’s hearing impairment, (2) ages at identification and initiation of early intervention services and (3) school readiness abilities at graduation from the EHDI preschool.

Thereafter, in order to gain access to the Grade 3 teacher participants, the researchers obtained written consent from the headmasters of the primary schools where the children completed Grade 3. Grade 3 teachers of all participants were contacted by telephone and invited to participate in the study. Consent forms were then emailed to teachers who agreed to participate after they indicated their willingness to partake in the research study. The Grade 3 teacher questionnaire, which was newly developed for the current study and was pre-tested on five primary school teachers who were not part of this study, was used. The self-administered questionnaire, which was in English, comprised two sections: Section A related to the child’s academic performance and Section B related to the child’s general performance in the classroom.

Data analysis

Data were analysed using descriptive statistics. Univariate analysis was conducted in the study, according to two major characteristics: measures of dispersion and measures of central tendency (Salkind 2014). These included the mean, mode and range.

Results

Hearing impairment in all the children was identified late. These findings have been provided in detail in Maluleke et al. (2019b). Ages at identification ranged from 7 to 49 months. The mean age at identification was 27 months, and the median age was 24 months. The ages at the initiation of early intervention services ranged between 17 and 50 months. The mean age at the commencement of early intervention services was 29.9 months, and the median age was 24 months. The degree of the hearing impairment ranged from moderate to profound.

Upon graduation from the EHDI preschool, based on evidence from their assessment reports, one child presented with the above-average communication abilities, two children presented with spoken language abilities that approximated age-appropriate norms and five children presented with delayed communication abilities.

School readiness

The children’s school readiness, published in Maluleke et al. (2019a), was obtained from the retrospective record review, reflect school readiness based on attention skills, spoken language abilities, mathematical concept knowledge and early literacy skills (Harrington et al. 2010). These findings are depicted in Table 2. A ‘yes’ indicates that the child presented with age-appropriate skills and competencies, while a ‘no’ indicates that the child’s skills and competencies were not age appropriate.
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Findings of this study revealed that only three children attained age-appropriate school readiness; the remaining five children did not attain age-appropriate school readiness as demonstrated by below-average attention, spoken language abilities, concept knowledge and early literacy abilities.

Schooling profile

The children’s schooling profile was obtained from the Grade 3 Teacher questionnaires. At the end of Grade 3, participants were enrolled in three categories of schools. Four of the children were enrolled in mainstream schools, two in remedial schools and two in schools for Learners with Special Education Needs (LSEN).

The findings at the end of Grade 3, as depicted in Table 2, revealed progress in attention skills, spoken language abilities, mathematical concepts and early literacy when teachers’ reports were compared to the record reviews as reported by Maluleke et al. (2019a).

The children enrolled in mainstream schools had attained age-appropriate school readiness upon graduation from the EHDI preschools, except for one. Child no. 4 (C4) had not attained age-appropriate school readiness and was subsequently enrolled in a remedial school upon graduation from the EHDI preschool. However, because of her excellent academic performance at the remedial school, it was recommended that she be enrolled in a mainstream school thereafter.

All four of the children who were enrolled in either the remedial or LSEN schools had not attained age-appropriate school readiness. Of the two children enrolled in a school for LSEN, Child no.1 (C1) was enrolled in a school for the deaf where the medium of instruction was South African Sign Language. Child no. 2 (C2) was initially enrolled in a remedial school; however, because of his poor performance, it was recommended that he be enrolled in a school for LSEN thereafter.

Academic achievement

The children’s academic achievement upon completion of Grade 3 was also obtained from the Grade 3 Teacher questionnaires. Results of the study demonstrate that all the children successfully completed Grade 3 (Figure 1).
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Six of the eight children successfully completed the foundation phase in the prescribed 3 years. Only two children completed the foundation phase in 4 years, as they both repeated Grade 1. C4 repeated Grade 1 as she was initially enrolled in a remedial school, and it was recommended that she attend a mainstream school because of her excellent academic achievement. However, her mother insisted that she repeat Grade 1 in the mainstream school in order to ensure that she had ‘obtained a good grounding’. C2 repeated Grade 1 as he was initially enrolled in a remedial school where he experienced academic difficulties and was subsequently enrolled in a school for LSEN.

No differences in achievement level were observed among the children according to the category of school they were enrolled in.

Discussion

Upon exit from EHDI preschools, only three children attained age-appropriate school readiness. The remaining five children did not attain age-appropriate school readiness as demonstrated by poor attention skills, spoken language abilities, concept knowledge and early literacy skills. The children who attained age-appropriate school readiness also presented with spoken language abilities that were age-appropriate or approximated age-appropriate norms. Despite the acknowledged small sample size in the current study, this finding supports the belief that spoken language abilities are crucial in the development of age-appropriate school readiness (Zaidman-Zait & Young 2008). Children who have a solid foundation in spoken language abilities have the ability to apply their linguistic knowledge to concepts such as alphabet knowledge, colour recognition, number identification, time and sequence, which are part of the aspects of school readiness (Harrington et al. 2010). However, spoken language deficits in children with hearing impairment have a negative impact on their ability to master early literacy skills necessary for school readiness and academic achievement (Umat et al. 2018). This finding highlights the need for comprehensive EHDI programmes that will meet the unique needs of children with hearing impairment and their families, preventing (1) the poor educational attainment, (2) inequality and (3) socio-economic challenges experienced by children with an unidentified or late-identified hearing impairment (Albino & Berry 2013).

Once the children’s school readiness was established, the study sought to describe the children’s schooling profile at the end of the foundation phase. Results of the study indicate that children were enrolled in mainstream schools, remedial schools and LSEN schools. Four of the children were enrolled in mainstream schools, two in remedial schools and two in schools for LSEN. Children enrolled in mainstream schools presented with spoken language abilities that were age-appropriate or approximated age-appropriate norms. The current study’s findings are consistent with the assertion that spoken language abilities were central in determining the ‘appropriateness’ of mainstream education for children with hearing impairment (Marschark & Knoors 2013; Shaver et al. 2014), essentially it is the ‘goodness-of-fit’ between the child and the education environment (Harrington et al. 2010; Umat et al. 2018). This finding is positive, particularly for the South African context where there is a scarcity of schools that cater for children with hearing impairment. It also demonstrates that when children with hearing impairment are identified and managed appropriately, they are likely to join the mainstream school system (Butler et al. 2015), opening opportunities for them that evidence currently shows are limited.

The last objective of the study was to describe the academic achievement of children with hearing impairment at the end of the foundation phase. Six of the children completed the foundation phase in the prescribed 3 years. The remaining two children completed the foundation phase in 4 years, after repeating Grade 1. Both participants repeated Grade 1 because of inappropriate enrolment in remedial schools upon graduation from the EHDI preschools. This finding about academic achievement highlights the need for appropriate enrolment of children with a hearing impairment in the school environment that will enable them to reach their full potential (Harrington et al. 2010; Umat et al. 2018). Thus, school readiness results must be used as a guide to directly support children’s developmental and academic achievement outcomes (Moreno 2013).

The reported finding also affirms the Committee on Children with Disabilities (1994) position that:


Early intervention of children with developmental disabilities leads to effective therapy of conditions for which definitive treatment is available. However, even in those instances in which the condition cannot be fully reversed, early intervention efforts improve children’s outcomes and enables families to develop the strategies and obtain the resources for successful functioning. (p. 863)



Current findings support the established clear link between early identification and intervention of hearing impairment and speech and language development, social and emotional development, as well as scholastic outcomes (Khoza-Shangase & Kanji 2021; Maluleke et al. 2019b; Sininger, Grimes & Christensen 2010; Van Dyk, Swanepoel & Hall 2015).

Conclusion

Current findings, which are preliminary in nature, demonstrate that through access to ECD services, such as EHDI programmes, children with hearing impairment are allowed to develop the school readiness required to experience academic success thus mitigating the risk of school failure, drop out and limited employment opportunities associated with an unidentified hearing impairment. Thus, there is a need for urgent attention by the South African Health, Social Development and Basic Education Departments to invest in initiatives aimed at properly resourcing, coordinating and managing ECD services, including EHDI programmes. Early Hearing Detection and Intervention programmes should ensure continuity of care to include the provision of services in school (Khoza-Shangase & Kanji 2021; Khoza-Shangase et al. 2021). Such services should adhere to a collaborative approach involving families of children with hearing impairment, teachers and early intervention professionals.
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FIGURE 1: The children’s academic performance upon completion of Grade 3.
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TABLE 1: Demographic information.

Participant no. Age (years, months) Gender Race Home language
1 9.9 Female Coloured  Afrikaans

2 10.8 Male White English

3 117 Male White English

4 109 Female White English

& 9.7 Male White English

6 12.7 Female White Afrikaans

7 10.3 Female White English

8 12.5 Male Coloured Afrikaans

Source: Maluleke, N.P., Khoza-Shangase, K. & Kanji, A., 2019b, ‘Hearing impairment detection
and intervention in children from centre-based early intervention programmes’, Journal of
Child Health Care 23(2), 232-241. https://doi.org/10.1177/1367493518788477
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TABLE 2: The children’s ‘school readiness’ upon graduation from EHDI preschools.
Expected school readiness skills and competencies c1 c2 ca ca c5 c6 c7 c8

Attention skills No No Yes Yes Yes Yes Yes Yes
Concentrates on a task for at least 11 min?

Spoken language abilities No No No Yes No Yes Yes Yes
Has a command of the language?

Use sentences to express ideas and needs?

Mathematical concepts No No Yes Yes Yes Yes Yes Yes
Counts up to at least 10?

Understands the concept of counting, sorting and grouping?

Understands the concept of size

Writes numbers?

Early literacy No No Yes Yes Yes Yes Yes Yes
Names basic colours?

Knows the letters of the alphabet?

Knows the name and sounds of letters?

Reads and writes the alphabet?
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