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ABSTRACT

South Africa is a multilingual country and this has certain implications on the
development of cognitive-linguistic skills such as phonological processing
(amongst others), which are essential for reading development. Research has,
in the past, not adequately addressed the development of, and relationship
between, a broad range of phonological processing and reading skills in South
Africa. The study investigates the relationship between phonological
processing skills and reading development in Northern Sotho-English
bilingual children. Ninety-eight participants, divided into group 1 (n=48) and
group 2 (n=50) based on their Language of Learning Language of Teaching
were sampled. Group 1 received literacy instruction in Northern Sotho, whilst
group 2 in English. Participants were assessed using a battery of phonological
processing tests and on reading abilities in English and Northern Sotho.
Correlations, multiple regressions and multivariate analyses of variance were
conducted. Findings revealed that phonological processing skills are essential
in reading development in both the first and second language of the

participants.
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CHAPTER 1
INTRODUCTION

Literacy development in the Republic of South Africa (RSA) is at a lower
level than in many other countries (Prinsloo and Heugh 2013, 1; O’Carroll
and Hickman 2012, 3). The reasons for this are complex and rooted in various
linguistic, sociocultural, socioeconomic and cognitive factors (Pretorius and
Mampuru 2007, 39; Zimmerman 2010, 2) that go well beyond the classroom
(O’Carroll and Hickman 2011, 1). This study sets out to examine the role of
phonological processing (PP) skills in the reading development (RD) of
Northern Sotho (NS)-English bilingual children. While the term ‘literacy’
encompasses constructs such as ‘spelling’ and ‘reading comprehension’, this
study will only focus on the constructs ‘word decoding’ and ‘reading fluency’,
as the main aim is to determine the relationship between these aspects of
literacy and PP. This does not undermine other important constructs in the
field of literacy, but the choice was guided by the research aims and by what

is reasonable, given the scope of a Masters study.

PP skills are treated as a subcomponent of auditory processing skills (AP) in
this study. Several studies show that RD correlates strongly with children’s
abilities in AP (Meng, Sai, Wang, Wang, Sha and Zhou 2005, 293; Corriveau,
Goswami and Thomson 2010, 380; Rowe, Pollard and Rowe 2005, 15; Ellis
2007, 17). However, despite the attention that the relationship between AP
skills and reading has received in other countries, this area has been under-
researched in the African languages spoken in RSA. Assessing the
contribution of AP skills to RD in a multilingual RSA is therefore of
significance. This study is of importance in understanding some of the
cognitive-linguistic variables that contribute to low levels of literacy in RSA.

It is evident from research that teachers who receive professional training on
how to develop AP skills in learners achieve better results in teaching literacy
skills (Rowe et al. 2005, 16). Teachers need to be equipped with the necessary
knowledge enabling them to identify AP difficulties and assist children
effectively. Kim (2008, 375) maintains that teachers should be well trained in

1



reading acquisition to help children become proficient readers. Despite this,
Heugh (2006, in Howie, Venter, Van Staden, Zimmerman, Long, Du Toit,
Sherman and Archer 2006, 9) argues that the Language in Education Policy
(LiEP) in RSA fails to equip teachers with reading instruction methodologies.
This study will hopefully equip researchers and teachers with a better
understanding of AP skills (particularly PP skills) and, more specifically, of
the importance of developing these skills in children during the foundation
phase (Grade 1-3) of their schooling.

1.1 Background to the study

1.1.1 Reading literacy in South Africa

Reading literacy is one of the most important foundational skills that all
children need to acquire if they are to succeed in life (Van Staden and Bosker
2013, 1). Acquiring reading abilities is not an easy task for most learners in
RSA. A national assessment undertaken by the Department of Education
(DoE) (2003, 66) on literacy levels among Grade 3 learners showed that 61%
of children could not read at their age appropriate level and that up to 18,5%
of learners in some provinces had to repeat Grade 3 because of a failure to

meet the minimum requirements.

The low literacy rate in RSA is a challenge facing the nation. In the Annual
National Assessments (ANAs), conducted by the Department of Basic
Education, below average literacy performances have been detected for
several years now, despite adequate Government expenditure of about 18.5%
(of the total budget) on education (Snyman 2012, 1; Modisaotsile 2012, 2;
Prinsloo and Heugh 2013, 2). The ANAs reports reveal that though there
seems to be a steady increase in home language performance from 2012 to
2014 with an average performance of 50% and above in grades 1, 2 and 3,
learners still show a decline in performance in the First Additional Language
(English) in Grades 4-6 and in Grade 9 (especially in Grade 9 with an average
of less than 50%) (DoE 2008, 11). Thus despite a reasonable level of
performance in the lower grades, performance in the higher grades remains far
below what RSA needs in order to become a “reading nation”. It is clear that

the problem goes beyond the financial aspect. Snyman (2012, 1) emphasises
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that RSA’s relatively high education expenditure is not enough to address

poor education results.

The level of reading abilities of learners in RSA is a particular cause for
concern when compared to reading abilities of children in the international
arena. The Progress in International Literacy Reading Study (PIRLS) (2006;
2011) reports indicate that around 80% of Grade 4 and Grade 5 RSA learners
perform below the lowest international reading benchmark, meaning that they
had not mastered the most basic reading skills (Howie, Venter, van Staden,
Zimmerman, Long, Du Toit, Scherman and Archer 2006, 29; Howie, Van
Staden, Tshele, Dowse and Zimmerman 2011, 35). The phrase “below the
lowest” signifies that literacy development in RSA, in comparison to the rest
of the world, is disconcertingly low. The Southern and East African
Consortium for Monitoring Educational Quality (SACMEQ) study on four
Southern African countries (including RSA) also reveals that learners’ major
challenge stem from their reading abilities (Spaull 2011, 18). Combined, the
evidence above suggest that RSA learners are thus failing to acquire adequate
basic reading skills in their early years at school, and the various factors that
affect the acquisition of reading literacy must therefore be investigated
systematically.

Interestingly, the RSA government is aware of the reading problems facing
the nation. Hence the government has embarked on a National Reading
Strategy (NRS) which is focused on improving the reading competency of all
learners (DoE 2008a, 4). The main goal of the NRS is to create a nation of
effective readers. According to the Minister of Education, Angie Motshekga,
it is necessary for learners in the foundation phase to obtain proper reading
skills in order to achieve success in the rest of their school careers, as well as

in their later economically active years (Phajane 2012, 1).

1.1.1.1The language factor

It is apparent that part of the problem in RD stems from the language factor
(Prinsloo and Heugh 2013, 1; Phajane 2012, 2, Naidoo, Reddy, Dorasamy
2014, 157). The choice of language as a medium of instruction has been

3



mentioned as a factor contributing to the low literacy rate in RSA. RSA is a
multilingual country with 11 official languages, which include Zulu, Xhosa,
Swazi, Ndebele, NS, Southern Sotho, Tswana, Tsonga, Venda, English and
Afrikaans (Pretorius and Mampuru 2007, 40). The challenge facing the RSA
education system is to provide quality education to multi-cultural learners in
the country (Van der Berg, Taylor, Gustafsson, Spaull and Armstrong 2011,
17).

The new LIEP gives all the official languages in RSA an equal status in
education up until Grade 3 (DoE 1997, 1) and it adopts an additive approach
to bilingualism (Howie et al. 2011, 10). The policy aims to use the learners’
first language (L1) as the Language of Learning Language of Teaching
(LoLT) in the foundation phase, while providing access to an additional
language (English). The policy offers the learners and parents the right to
choose their preferred language of instruction from the official languages. The
major challenge is implementing the policy. Heugh (2002, 17) warns that
while this multilingual LiEP seems ideal on paper it is difficult to implement.
In some cases, it might not be practically possible to educate every learner in
his/her own language, especially in areas where many languages co-exist
(Howie et al. 2011, 10).

Practically, English as a LoLT is used most widely in schools despite the
South African LIEP promoting mother tongue (MT) education (Prinsloo and
Heugh 2013, 1; Broom 2004, in Vermaak 2006, 8 ). Several studies argue in
favor of MT education in literacy development (Cummins 2001, 4; Skutnabb-
Kangas 2009, 5), but English is often used extensively in RSA due to its
global prestige as a language of business and communications (Buthelezi
2003, in Soares De Soussa and Broom 2010, 518). English is associated with
socio-economic upliftment. Many parents opt for “straight for English” with
the misperception that primary schools that offer “straight for English” are
schools that provide quality education (Pretorius 2008, 62; Heugh 2002, 18).
Although English is the most frequently used language in schools, it is not the
most frequently spoken home language (Naidoo, Reddy and Dorasamy 2014,
157) and is used by less than 10 % of the RSA population as an L1 (Van
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Staden and Howie 2012, 87). Most children in RSA have early verbal input in
an African language and English is introduced once they enter school
(Verhoeven 2007, 225). This is the situation with the NS-English bilingual
children in this study. The NS-English bilingual children’s language situation
is referred to as emergent bilingualism (Wilsenach 2013, 17). The majority of
these learners have few or no real life experience in using English outside the
classroom (Madileng 2007, 2). Hence, the challenge of learning reading in an
L2 is a reality for the majority of learners in RSA (Naidoo et al. 2014, 157,
Soares De Sousa and Broom 2011, 2) including the learners participating in

this study.

In most cases where learners in RSA learn in their MT, they do so for the first
three years of primary school (Grades 1-3) after which they switch to English
for the remainder of their schooling (Grades 4-12) (Spaull 2011, 18). * After
switching to English, the children are offered their home language as a school
subject until grade 12. Schooling in RSA therefore tends to be characterised
by literacy acquisition in a second language (L2) or by some form of bilingual
schooling where initial literacy is acquired in the home language and a switch
is later made to L2 literacy (Pretorius and Mampuru, 2007, 38). Some studies
blames the poor achievements of learners on the early transition to English
(Alexander 2005, 199) which is thought to be a weak bilingual model. Three
years of MT education is inadequate. According to Heugh (2006, 13) the
approach should involve at least six to eight years of L1 education together
with good provision for the development of the L2. The situation is worsened
by the fact that most educators may not have the repertoire of skills needed to
prepare learners for the transition (Zimmerman et al. 2006, 4). This shortage

of skills undermines a smooth transition from one LoLT to another.

1.1.1.2 Socio-economic and cognitive factors
The problem of low literacy levels in RSA goes beyond the issues related to

the medium of instruction. The PILRS (2011) report reveals that learners in

! Note that Afrikaans learners have the opportunity to continue their schooling in Afrikaans after Grade
4. These learners’ primary and secondary education is typically delivered in Afrikaans, or in a bilingual
environment where some subjects are taught in Afrikaans and some in English. This unequal situation is
a remnant of previous political structures.



RSA receiving instruction in a MT failed to meet international norms on
reading achievement (similarly to learners receiving instruction in English)
(Howie et al. 2011, 29).

There are several factors in addition to the language factor contributing to low
reading abilities in RSA. Inadequate supply of learning materials,
overcrowded classrooms, poorly trained teachers, lack of commitment by
teachers and poor support for learners at home are some of the factors that
result in low literacy rates (Pretorius and Mampuru 2007,40; Modisaotsile
2012, 2). As a result of these factors a considerable number of learners end up
not receiving appropriate and adequate reading instruction (Van Staden and
Howie 2012, 95; Pretorius and Mampuru 2007, 40). In trying to tackle RSA’s
persistently low literacy rates, policy-makers have focused on school quality
issues, such as leadership and infrastructure, whilst ignoring the actual

learning in the classroom (O’Carroll and Hickman 2011, 1).

Socio-economic factors in RSA such as poverty also play a role in hampering
RD (Pretorius and Mampuru 2007, 40; Naidoo et al. 2014, 157). Research has
shown that poverty affects the cognitive development of a child (Smith et al.
1997, in Jensen 2009, 31) which can have negative repercussions on literacy
development of a child. Poverty is not unique to RSA - it is a problem of most
countries in Africa and of many beyond the African continent (Hemphill and
Tivnan 2008, 447; Pretorius and Ribbens 2005, 140). Poverty is a condition
common to most schools in RSA. Children living in high poverty conditions
have fewer chances of learning to read successfully (O’Carroll and Hickman
2011, 3). Scholars explain poverty in schools as a product of two subsystems
that exist in RSA education (Van der Burg et al. 2011, 2). Of the two
subsystems, the smaller subsystem accommodates the wealthiest 20-25
percent of pupils whilst the larger subsystem caters for the poorest 75-80
percent. Learners from the wealthiest quintile (i.e. socioeconomic status
rankings) areas (Gauteng and Western Cape) far outperform learners from the
poorest quintile areas (Limpopo, KwaZulu-Natal and Eastern Cape) on
literacy achievement (Spaull 2011, 61; Spaull 2013, 6). Thus, socioeconomic



status seems to be one determiner of literacy development due to unequal

educational opportunities.

The cognitive-linguistic skills of learners are also fundamental in enhancing
reading abilities. Learning to read is a complex process that involves the use
of cognitive-linguistic components such as vocabulary, memory, knowledge
of syntax and phonological ability (Verhoeven, Reitsma and Siegel 2011,
388). Reading involves the integration of different language related cognitive
skills. Tunde (2007, 12) and Pretorius and Ribbens (2005, 139) describe
reading as a cognitive-linguistic accomplishment. Cognitive-linguistic skills
are a necessary tool without which effective RD cannot be successful.
Research has emphasized the importance of developing the cognitive
linguistic skills related to reading during the first years of formal education
(Mousinho and Correa 2009, 117). The earlier the skills are introduced the
greater the chances for children to succeed in reading. RD is compromised if
cognitive-linguistic skills are not sufficiently developed. Teachers in RSA
must thus ensure that cognitive-linguistic skills are developed in learners for
effective RD. However, the development of cognitive-linguistic skills in
learners is a challenge for most educators. Many teachers simply do not know
how to teach reading (DoE 2008a, 8). Even when the teachers are aware of
learners with reading problems they fail to identify and apply appropriate
teaching reading strategies to remedy the problems (Pretorius and Ribbens
2005, 145; Van Staden and Howie 2012, 95). The DoE (2008b, 11)
emphasises the importance of cognitive linguistic skills in RD. The field of
cognitive-linguistic skills in RSA as it relates to RD is under-researched, and
this study will make a contribution in this study field. The study will provide
an in-depth understanding of the contribution of PP (a cognitive-linguistic
skill) to RD in emergent bilingual NS-English children.

1.1.2 Auditory processing and reading development

AP skills are often described as existing in a hierarchy, and consisting of two
broad ranges of skills, namely speech perception (SP) and phonological
processing (PP) (Zhang and McBridge-Chang 2010, 333; Boets, Wouters,
Wieringen, De Smedt and Ghesquiére 2008, 36). According to Zhang and
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McBridge-Chang (2010, 333) the influence of AP and SP on reading is
facilitated through PP skills. AP skills are basic-level skills (they come first)
and they help shape SP, which in turn influences PP. PP, in turn, is directly
associated with RD. This particular study shall focus on one broad range of

auditory skills, namely PP skills and their contribution to RD.

AP skills play a critical role in the development of reading skills. Wepman
(1972, in Ramp 1980, 8) defines AP as the capacity of children to collect,
transmit, decode and integrate signals received along the auditory pathways.
The first step in learning to read requires learners to map the sounds
(phonemes) of a language to their corresponding letters (graphemes) (Ziegler
and Goswami 2005, 3; Konza 2011, 4). This process, which underlies the
automatic decoding of written text, is partly a result of effective AP
capabilities. An efficient AP mechanism is therefore a prerequisite, without it
the successful decoding of graphemes cannot take place. A deficit in AP leads
to difficulties in mapping sounds to their corresponding written symbols
(Richardson, Thomson, Scott and Goswami 2004, 230). Once a learner
experiences a deficit in AP some remedial actions are needed straightaway as
the child will be at risk of reading failure. Auditory training could be
beneficial in improving reading abilities in children with an auditory deficit
(Rowe et al. 2005, 31; Veuillet, Magnan, Ecalle, Thai-Van and Collet 2007,
2915), although some indicate that auditory training only improves auditory
discrimination and might not lead to improvement in reading skills (Agnew,
Dorn and Eden 2004, 21).

Empirical evidence clearly suggests that AP might play a unique causal role in
RD (Hood and Conlon 2004, 248; Corriveau et al. 2010, 390; Boets et al.
2008, 36; Georgiou, Protopapas, Papadopoulos, Skaloumbakas and Parilla
2009, 32) and that the causal relationship between AP and reading is
reciprocal (Kuppen, Huss, Fosker, Mead and Goswami 2011, 32, Ramus
2004, 7). This conclusion suggests that AP is also a consequence of learning
to read (AP facilitates RD and vice versa).



Even so, there does not seem to be a unanimous view about the role of AP in
learning to read. In contrast to the findings mentioned above, some research
evidence suggests no causal connections between the two constructs (Heath
and Hogben 2004 761). Hence it is necessary and relevant to do more research
in this area. Georgiou et al. (2009, 11) argue in favour of examining the
contributions of AP to RD in languages with different phonological structures
and different levels of orthographic transparency. The contributions of AP
(particularly of PP) to RD in RSA, which have diverse languages with
different phonological and orthographic structures, are worth studying in an

attempt to ascertain its contributions to literacy development.

1.1.3 Speech perception (SP) and reading

SP is one skill that fits in the broad AP hierarchy and it is the first
subcomponent of AP (Boets et al. 2008, 37; Zhang and McBridge-Chang
2010, 333). Generally AP mechanisms influence the development of specific
SP skills (Kluender, Diehl and Killeen 1987, 1195; Diehl, Lotto and Holt

2004, 153). Speech sounds are said to be perceived categorically?.

AP mechanisms determine the accuracy and the ability of individuals to
perceive speech sounds categorically. For example, listeners can make sharp
and clear category boundaries between /b/, /d/ and /g/ sounds if their AP
capabilities are effective. Perceptual difficulties can arise if the auditory
system interferes with accurate detection of the acoustical changes in speech
sounds (Vandermosten, Boets, Luts, Poelmans, Golenstani, Wouters and
Ghesquiere 2010, 1).

® Categorical SP is the ability to differentiate between-category but not within-category
differences along a stimulus continuum (Levin and Angelone 2002, 567). In categorical
perception, listeners discriminate sounds that lie on different category boundaries and ignore
differences between sounds that lie on the same boundary. Listeners are more likely to notice
the differences between phonemic categories than within phonemic categories (Healy and
Repp1980, 139).



Several studies have shown a causal link between categorical SP and reading
disability (Serniclaes, Ventura, Morais and Kolinsky 2005, 41; Vandermosten
et al. 2010, 5). On the contrary, some researchers found that the correlational
connection between categorical perception and reading is weak (Robertson,
Joanisse, Desroches and Ng 2009, 1467; Nouwens 2008, 38; Manis,
McBridge-Chang, Seidenberg, Keating, Doi, Munson and Peterson 1997,
212). These researchers have argued that the role played by categorical
perception in RD is not a significant one.

Research studies in bilingual children have shown that as a consequence of
language experience, a bilingual’s perception of the L1 phonemic contrast
may be categorical and precise, whereas the perception of non-native contrasts
may turn out to be inaccurate and difficult (Sebastian-Gallés and Soto-Faraco
1999, 111; De Gelder and Vroomen 1992, 424; Sundara and Polka 2007, 21).
This suggests that L1 shapes the perceptual system at early stages of
development in such a way that it will determine the perception of non-native
phonemic contrasts. Contrary, research evidence has shown that the
perceptual system does not lose its capacity to distinguish new non-native
contrasts (Miyawaki, Strange, Verbrugge, Liberman, Jenkins and Fujimura,
1975, 331; Mann 1986, 169) and that given early and intensive exposure,
bilinguals can discriminate non-native contrasts easily (Lively, Pisoni,
Yamada, Tohkura and Yamada 1994, 2086). These findings suggest that early
and intensive exposure to L2 can alter the influence of L1 native categories.
Hence, it is necessary to expose learners to L2 as early as possible to minimise

perceptual difficulties of L2 contrasts.

Some research has however, demonstrated that no amount of early and
intensive exposure can alter the influence of L1 native categories in the
formation of new categories (Sebastian-Gallés, Echeverria and Bosch 2004,
240; Bosch, Costa and Sebastian-Gallés 2000, 371). These findings suggests
that even given enough exposure to L2 from birth, the influence of dominant
L1 native categories cannot be altered. The L1 still poses strong perceptual

influences on L2 categories despite early exposure to L2. It should be noted
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here that SP is not the focus of this study and (following this brief
background) this concept will not be discussed further.

1.1.4 Phonological processing skills and reading

PP is an auditory processing skill that represents the processing of
phonological aspects of the auditory signal (Ellis 2007, 6). PP is the second
sub-component of AP skill in the broad hierarchy (Boets et al. 2008; Zhang
and McBridge-Chang 2010). The significance of PP skills in early RD has
been proven by research (Wilsenach 2013, 27; Veii and Everatt 2005, 239;
Soares De Soussa and Broom 2011, 15; Jongejan, Verhoeven and Siegel 2007,
835; Chow, McBride-Chang and Burgess 2005, 86; Gottardo and Lafrance
2005, 559). Strong phonological skills aid learners to acquire reading skills
successfully. The importance of PP skills for reading is not specific to
languages with alphabetic orthographies. Rather, there is evidence that shows
that PP skills are also important for reading in non-alphabetic languages like
Chinese (Gottardo, Chiappe, Yan, Siegel and Gu 2006, 389; Chow et al. 2005,
86). Phonological skills reliably predict reading achievement in both
alphabetic and non-alphabetic languages.

Wagner and Torgesen (1987, 192) identified three key PP skills, namely
phonological awareness (PA), phonological working memory (PWM) and
rapid automatised naming (RAN). The three skills play important parts in
facilitating and assisting RD. PP is the use of phonological information in
processing written and oral language (Wagner and Torgesen 1987, 192). PP
skills enable the learner to analyse, manipulate and discriminate sounds of a
language. Wagner and Torgesen (1987, 206) found the different processing
skills to be related and linked to each other. For example, performance in PA
relies on the efficiency of PWM. However, there is also evidence for the
distinctiveness of these phonological skills. Mann (1984, 130) found that the
correlations between different processing skills were non-significant, therefore
indicating their individuality in aiding reading. This suggests that these PP
skills can function separately during RD.
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In fact, not all scholars agree with the inclusion of RAN as a PP skill. A
contrary view suggests that although RAN might have a phonological
component, it represents an independent cognitive function (Wolf and Bowers
1999, 415). This means RAN should be treated as a construct that is distinct
from other PP skills. While the traditional approach to PP by Wagner and
Torgesen (1987) is nowadays debated, this classification shall be used in this
study when explaining PP as (i) it is still accepted by many scholars in the
field and (ii) as it is a useful classification to orientate the reader with regards
to this study, especially given that the standardised testing instrument used
here to measure PP includes RAN as a subcomponent of PP. This debate will,

however, be highlighted further in Chapter 2.

Overall, there seems to be no universal agreement among researchers
concerning the interrelations between PP skills and concerning the relations
between PP and reading. Wagner et al. (1997, 478) argues that the relative
contributions of PP skills to reading may differ across languages, depending
on the degree of regularity of phoneme-grapheme correspondence of different
orthographies. It is therefore interesting to assess the contributions of PP to
reading in NS and English, as these languages differ in terms of their
orthographical transparency. The constructs PA, PWM and RAN, as well as

their relation to RD, will be discussed in detail in chapter 2.

1.1.5 Transfer of phonological processing skills

Cross-linguistic transfer is the application of previously learned linguistic
patterns onto a new learning situation (Isurin 2005, 1). Some studies have
shown that PP skills are cross-linguistically transferable and can predict RD in
another language regardless of different orthographic and alphabetic systems
(Chow et al. 2005, 86; Dickinson, McCabe, Clark-Chiarelli and Wolf 2004,
323; Gottardo and Lafrance 2005, 574, Soares De Soussa, Greenop and Fry
2010, 517; Wei and Zhou 2013, 11; Veii and Everatt 2005, 239; Gottardo et
al. 2006, 367). For example, Wei and Zhou (2013) investigated cross-
linguistic transfer among 424 third-grade Thai-English bilinguals and found
that PA in Thai predicted learning to read in English.
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Some research studies have demonstrated that the relationship between the
transfer of L1 and L2 PP skills and L1 and L2 reading skills is bidirectional
(Dickinson et al. 2004, 323; Veii and Everatt 2005, 239). Veii and Everatt
(2005, 239) for example, found evidence of bidirectional transfer of PA skills
in Herero-English bilingual children: L1 (Herero) predicted L2 (English) RD
and vice versa. A strong link between L1 and L2 PP and reading abilities
suggest that these skills may be universal across languages (Durgunoglu 2002,
189). Unfortunately, the extent to which PP skills positively transfer across
languages is not clear, which further support the rational for carrying out this

particular study.

Contrary, some research studies reveal that L1 knowledge may interfere with
L2 language development and that differences between the orthographies of
the L1 and L2 may affect positive transfer of PP skills (Wade-Woolley and
Geva 2000, 309; Wang, Koda and Perfetti 2003, 129). For example, Wang et
al. (2003) found that phonological knowledge interfered with phoneme
identification in Chinese learners acquiring English as L2. The effect of
linguistic transfer can be different in different linguistic contexts and thus, the
present study has relevance in that it will endeavour to determine whether
cross linguistic transfer of skills is helpful to NS-English bilinguals, given the
differences in the orthographical and phonological systems of the two

languages.

1.1.6 Gender differences in PP and reading

Some research studies point to gender differences in reading abilities of boys
and girls (Limbrick, Wheldall and Madelaine 2011, 3; Rutter et al. 2004, 1;
Krizman, Skoe and Kraus 2011, 595). Rutter et al. (2004) observe that girls
have an advantage in reading achievement and that more boys than girls are at
risk of reading disabilities. The most notable reason given for gender
differences in reading ability relate to AP abilities. Rowe and Rowe (2006, 4)

for example, have shown that boys are more at risk of reading disabilities than
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girls because they are more delayed in their development of AP capacity up to
the age of 10.

Contrary, evidence shows that although AP abilities have some impact on
reading achievement, it does not significantly appear to account for gender
differences in reading ability (Shaywitz, Shaywitz, Fletcher and Escobar 1990,
8; Shaywitz and Shaywitz 2004, 2). There are other factors that scholars
attribute to the gender differences in AP and RD, which includes differences
in brain wiring and in maturational rates. Shaywitz and Shaywitz (2004, 2)
claim that methodological biases cause boys to be identified as more prone to
reading difficulties than girls. This study will contribute to this debate by
assessing whether gender contributes to differences in reading achievement of
NS-English bilingual children, with particular reference to the role of PP skills

in reading.

1.2 Research problem

This study will examine the role of various levels of PP in the RD of NS-
English bilingual children. Phonological structures of languages lead to
differences in PP skills and RD (Georgiou et al. 2009, 11). The degree of
complexity of the phonological structure of a language determines PP
strengths in children. For example, Bruck et al. (1997, in Gottardo and
Lafrance 2005, 263) compared French and English speaking children and
found that French children performed better on syllable awareness tasks
contrary to English children who performed well on onset-rime and phoneme
level tasks. The differences in phonological skills were attributed to

differences in the phonological structures of French and English.

Wilsenach (2013, 28) states that there are phonological differences between
NS and English. The phonological differences between NS and English which
are important for this study are:
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1. The phonological system of NS has, compared to English, a simpler vowel
system (Thamaga 2012, 30), a simpler syllabic structure and fewer
consonants clusters (Demuth 2007, 530).

2. NS and English have orthographic differences (Milwidsky 2008, 15). NS
has a transparent orthography whilst English is opaque.

3. NS and English have different rhythmic properties. NS is a syllable timed
language (Wilsenach 2013, 20) whilst English is stress timed (Gottardo
and Lafrance 2005, 563).

Given the uncomplicated phonological structure and transparent orthography
of NS (compared to English) one would expect NS children who learn to read
in their MT to achieve success relatively easily; and to transfer their acquired

literacy skills to their L2. Yet, this does not seem to happen in South African
context. If the benefit of MT instruction is evident, NS learners receiving
literacy instruction in NS (L1) should theoretically outperform NS learners
receiving literacy instruction in English (L2). This is also not evident from
recent assessments of learners. The role that various PP skills play at various
points in bilingual literacy development is not well understood in NS-English
learners in RSA and will form the main research problem in this research
study. Specifically, it will be determined whether poorly developed PP skills
contribute to low literacy levels in RSA. A secondary research problem that
will be looked into is whether boys are more likely to struggle in the

attainment of PP skills than girls.

1.3 Context of the research problem

As stated earlier, PP skill is an important predictor of reading outcome (Boets
et al. 2008, 36; Georgiou et al. 2009, 32). Limited research exists in RSA
regarding phonological and reading skills, particularly in African languages.
Wilsenach (2013) focused on the relationship between phonological skills and
reading in NS-English emergent bilingual children and found that
phonological skills correlated significantly with word reading and reading

fluency. Soares De Sousa et al. (2010) investigated the effects of Zulu and

* These differences between NS and English will be discussed in greater detail in Chapter 3.
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English PA on the acquisition of English spelling skills in learners that speak
Zulu as an L1 but require literacy in English only and found that Zulu PA
skills were related to spelling in both Zulu and English. Soares De Sousa and
Broom (2011) explored the relationship between English PA and reading in
monolingual English and bilingual Zulu-English learners and found that PA
was associated with both word reading and reading comprehension. Diemer
(2016) examined the contribution of PA and naming speed to the reading
fluency, accuracy, comprehension and spelling of Grade 3 IsiXhosa readers
and found out that PA was the strongest predictor of reading fluency,
accuracy, comprehension and spelling. Existing data however, does not
adequately address the development of a broad range of PP and reading skills

in a South African context. Hence, this topic is worth exploring.

1.4 Theoretical and analytical framework

Five theories about (bilingual) reading development are set to guide this
research study. These theories include the phonological deficit theory (PDT),
linguistic interdependence hypothesis (LIH), linguistic threshold hypothesis
(LTH), script dependent hypothesis (SDH) and central processing hypothesis
(CPH).

The PDT asserts that difficulties in acquiring literacy skills result from a
phonological deficit (Stanovich 1988, in Kuppen et al. 2011, 3). A
phonological deficit is the major driving force behind reading difficulties in
clinical syndromes, such as Dyslexia and Specific Language Impairment
(SLI). The LIH posits that L1 literacy provides a good foundation for L2 RD
(Cummins 2005, 4). L1 reading skills are transferrable and can facilitate
successful development of L2 reading skills. The LTH holds that L2 learners
should gain a certain level of proficiency in L2 before the transfer of L1

reading skills to L2 reading will be possible (Bernhardt and Kamil 1995).

The SDH stresses that reading acquisition in bilingual children varies as a
result of the orthographic transparency of a language (Gholamain and Geva
1999, in Veii and Everatt 2005, 239; Katz and Frost 1992, 150). Literacy
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skills are acquired more easily in languages with consistent sound-letter
relationships (transparent) than in opaque languages with inconsistent sound-
letter relationships. The CPH argues that the cognitive-linguistic component
skills facilitating learning to read in monolingual children (e.g. PA, working
memory, efficient serial naming, verbal ability, speed of processing) also
facilitate L2 reading and writing (Geva and Siegel 2000). Cognitive-linguistic
skills are universal and can facilitate reading in any language. These theories

are discussed in greater detail in chapter 2 and 3.

1.5 Research aims

The aims of the present study are:

1. To establish whether there is a relationship between PP skills and RD in
NS-English bilingual children.

2. To determine whether NS children, who have received their initial literacy
in their L1, positively transfer PP skills from their L1 to their L2
(English).

3. To assess whether there are differences in the bilingual PP and reading
skills of NS-English bilingual children who have received their initial
literacy instruction in their L1 and those who received their initial literacy
in English only.

4. To examine whether gender differences in PP contribute to differences in
reading achievement of NS-English bilingual children

5. To establish whether a lack of L1 literacy instruction negatively affects the
development of PP and reading skills in NS-English bilingual children.

1.6 Research questions

The research questions for the present study are as follows:

1. Is there a relationship between PP skills and RD in NS-English bilingual
children?

2. Do NS children who have received their initial literacy in their L1,

positively transfer PP skills from their L1 to English reading acquisition?
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3. Are there differences between the PP skills of NS-English bilingual
children who have received their initial literacy instruction in their L1 and
those who received their initial literacy instruction in English only?

4. Does gender contribute to differences in PP abilities and reading
achievement in NS-English bilingual children?

5. Does a lack of L1 literacy instruction negatively affect the development of

PP and reading skills in NS-English bilingual children?

1.7 Research hypotheses

The following hypotheses will be tested in this study:

H1.PP skills will predict RD of NS-English bilingual children.

H2.NS PP skills will predict RD in NS and English.

H3.NS-English bilingual children receiving instruction in NS will have better
PP and reading outcomes in NS compared to English.

H4.Girls will outperform boys on PP and RD in NS and English

H5.NS-English bilingual children receiving instruction in L2 (English) will

show poorer phonological and reading skills in NS.

1.8 Research methodology

An experimental, quantitative and cross sectional design will be used in this
study to investigate the role of PP skills in the RD of NS-English bilingual
children in Grade 3. The participants are from two primary schools situated in
a high poverty suburb in the Tshwane Municipality (in Gauteng Province).
Grade 3 learners, who all speak NS as home language, will be divided into
two groups based on their LoLT, i.e. there will be a NS instruction group and
an English instruction group. Richards and Schmidt (2010, 476) maintain that
guantitative research uses procedures that gather data in numerical form.
Tables were used to present data. Data gathered was analysed statistically,

with statistical inferences adopted in reaching conclusions.

1.9 Limitations to the study

The main limitation to this study lies in the study being a cross sectional
study. This might limit the researcher in establishing a relationship between
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PP and RD. Studying the development of PP and RD in bilingual children in a
longitudinal study would have been more appropriate, but was impossible,
given the time constraints associated with completing a Masters dissertation.
The other shortcoming is the lack of any form of qualitative data collection
(such as classroom observation, teacher/parent interviews). This limits the
researcher in taking into account the quality of education and other social
factors in explaining RD and performance of the children on the various PP
skills.

1.10 Synopsis of the dissertation

Chapter one provides a general introduction. It comprises of the background
of the study, the research problem, research aims, research questions, as well
as an overview of the methodology and theoretical framework and the
limitations of the study. Chapter two comprises of the first part of the
literature review. It reviews studies in PP and reading and provides the
theoretical background to the research. Chapter three constitutes the second
part of the literature review. It gives a review of reading development in
bilingual children. Chapter four contains the research methodology. It
outlines the research design, the sample and sampling procedure, the data
collection and analysis procedures, as well as ethical considerations of the
study. Chapter five presents the data obtained from the statistical analyses.
Chapter six present discussion of the findings, a summary of key findings
and the conclusion. It includes recommendations for further research and

again highlights the limitations of the study.

1.11 Conclusion

In this chapter, the background of the study, the research problem, questions,
aims, hypothesis, methodology and analytical framework of the study have
been explained. The need for research in the field of PP and reading in the
multilingual RSA has been justified against the background of low literacy
levels and limited research in PP and reading in the country. This study is
crucial as it may contribute to national language policy evaluations and

teacher training curricula. An in-depth study on PP and literacy development
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will give policy makers insight into pedagogical aspects that will facilitate
literacy development and shift their policy formulation approach from school
management and improvement of the infrastructure to classroom-based
interventions. Policies must be centred on improving the teaching and learning
skills in the classroom if RSA is to realise an improvement in literacy

development.
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CHAPTER 2
PHONOLOGICAL PROCESSING AND READING

PP is best understood as an AP skill together with other cognitive skills, such
as speech perception. The development of the PP system is a crucial
component in learning to read. The PP system is a cognitive mechanism in
human beings that processes speech sounds. This chapter explains the PP
system and also discusses the contribution of PP (a sub-component of AP) to
reading development. The relations of three sub-components of PP skills (PA,
PWM and RAN) to reading shall be focused on. Theories of PP and reading
development are central to this discussion.

2.1 Phonological processing skill

PP is an auditory processing skill (McGowan 2010, 1; Ellis 2007, 52) which
involves the use of phonological information, especially the sound structure of
one’s oral language, in processing oral language (i.e. listening and speaking)
and written language (i.e. reading and writing) (Wagner and Torgesen 1987,
192, Wagner et al. 1994, 71). Two well-known models, which show how PP
fits into the broad hierarchy of AP skills and how these skills relate to reading
are the ‘Developmental model of AP and reading’ by Zhang and McBridge-
Chang (2010) and the ‘Causal path model’ by Boets et al. (2008). Both
models assume that SP and PP form the broad range of skills that fall into the

AP hierarchy.
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2.1.1 Zhang and McBridge-Chang (2010) developmental model

Auditory
processing
(rhythmic)

Speech
perception
(prosodic )

Reading

Speech
perception
(phonemic

Auditory
processing
(temporal)

Fig. 2.1 Zhang and McBridge-Chang’s (2010) four-stage developmental
model showing the pathways from AP, SP, PP (i.e. VSTM (verbal short-term

memory), PA, RAN and MA (morphological awareness) to reading.

Figure 2.1 depicts a four-stage model showing the developmental pathways
from AP, SP, PP skills to reading as propounded by Zhang and McBridge-
Chang (2010). The model assumes that AP develops first and influences SP,
which in turn impacts PP, and PP in turn directly shapes reading development.
The model assumes that AP is a universal skill, whilst SP and PP are assumed
to be language specific. Thus, while SP and PP skills need to be acquired for
each language independently (Zhang and McBridge-Chang 2010, 334; Chung,
McBridge-Chang, Cheung and Wong 2013, 216), general AP skills are more
universal, not subject to language specific knowledge and develop normally in
the population at large (i.e. in children with no hearing problems or

developmental disorders).
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2.1.2 Boets et al. (2008) Causal path model
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Fig 2.2 A causal path model of AP, SP, phonological ability and reading
(Boets, Wouters, Wieringen, De Smedt and Ghesquiere 2008, 35).

The causal path model proposed by Boets et al. (2008, 31) assumes that AP
determines SP, which in turn determines PP skills. PP in turn directly
influences reading ability. The causal path model assumes AP to be at the first
level, SP at the second level, PP occupying the third level and reading
development on the fourth level. The model assumes that AP has a direct
influence upon PP, particularly PA. This determination happens in a direct
way and is only marginally mediated by SP (Boets et al. 2008, 36). SP also
directly influences reading parallel to the influence mediated by PA. The
influence of AP on reading is indirect and is mediated by SP and PP skills. SP
and PP, on the other hand, do have direct relations with reading development.
AP, SP and phonological ability influence each other reciprocally (Boets et al.
2008, 37).
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2.1.3 The developmental model and the causal path model

The two models of AP and reading proposed by Zhang and McBridge-Chang
(2010) and Boets et al. (2008) give an outline of two major broad ranges of
skills that falls in the AP hierarchy, namely SP and PP. PP comprises of PA,
RAN and VSTM in these models. Zhang and McBridge-Chang’s (2010)
model mainly focuses on the developmental aspects of AP, SP, PP and
reading. On the other hand, Boets et al.’s (2008) model describes how AP, SP
and PP are related to each other and also how they relate to reading.

The developmental model by Zhang and McBridge-Chang (2010)
acknowledges that there are language specific constraints which influence the
development of some skills (particularly SP and PP skills). This could mean
that the developmental sequence of these skills might not be fixed across all
orthographies. The causal path model by Boets et al. (2008) on the other hand,
fails to take into consideration some language-specific constrains that may

influence the relationship between auditory skills and reading acquisition.

While some studies have replicated Boets et al.’s (2008) findings (Boets et al.
2011, 9; Chung et al. 2013, 215), it is clear that such causal claims have been
difficult to replicate consistently. For instance some studies have found no
reliable relationship between general auditory skills and PP (Heiervang,
Hugdahl and Stevenson 2002; Share, Jorm, MacLean and Mathews 2002,
151), or between PP and SP skills (Nittrouer 1999, 938). This means that there
may be differences on the relations between various AP skills and reading
which may arise from the differences in phonological properties of languages
(Georgiou et al. 2009, 31). Essentially, not enough studies have tested the
Zhang and McBridge-Chang (2010) developmental model and Boets et al.
(2008) causal path model to refute or support their claims. Despite this
however, the two models provides a good framework for understanding a

broad range of cognitive-linguistic skills that affect reading development.
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2.2 The phonological system

Children possess an in-built PP system that processes the sounds of a
language. According to Eide and Eide (2011, 23) the PP system’s main role is
to process, analyse and manipulate basic sound structures of words, called
phonemes. Thus, the phonological system enables a child to break down a
word like unlikely into its discrete categories /un/- /like/- /ly/. There are two
brain regions involved in PP. The neuropsychological and neuroimaging
literature suggests that the neural basis of PP is lateralised to the left
hemisphere, and encompasses a distributed neural system that includes
posterior brain structures (superior temporal gyrus) and anterior brain
structures (inferior frontal gyrus) (Zatorre, Evans, Meyer and Gjedde 1992,
848; McCandliss and Noble 2003, 196).

2.3 Reading development

Reading is an important skill which facilitates the process of formal learning.
As a result, every child should master reading skills (Siok and Fletcher 2001,
2). Failure to acquire reading skill compromises knowledge acquisition
(Perfetti 2001, 12804). Reading is the ability to decode, encode, and
comprehend written symbols and texts (Tracey and Mandel, 2006, in Esmaeeli
2012, 10). Scott (2010, 1) refers to reading as a complex developmental
cognitive process that requires learners to interact with print on many levels.
Learners go through many cognitive stages in reading development-these
stages typically occur in parallel fashion with increasing cognitive ability. The

stages will be discussed in detail in this section.

Reading development begins at an early age and is an on-going, continuous,
and gradual process (Esmaeeli 2012, 10). The foundational skills (such as oral
language skills), on which the development of reading partly relies, start to
develop during infancy, and reading development is dependent on these skills
(Pang, Muaka, Bernhardt and Kamil 2003, 8). A learner needs to master the
language in which reading is to take place, in order to gain adequate control of

the reading process.
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Reading involves word recognition and reading comprehension (Hook and
Jones 2004, 16; Siok and Fletcher 2001, 8; Travers 2005, 5); i.e. the ability to
recognise words and getting meaning from a text. Brain activation for reading
related tasks has been consistently found in three main areas of the left
hemisphere; namely the inferior frontal gyrus, temporoparietal area and
occipitotemporal area (Richlan et al. 2009, in Norton and Wolf 2012, 442).
Pneuman (2009, 33) describes reading as a systematic and organised process,
suggesting a hierarchy in reading development. Many theories explain the
developmental progression of reading and show the systematic and organised
way in which reading acquisition takes place. In the present study, Chall’s
(1967; 1983) and Ehri’s (2005; 2011) models of reading provides the basis for

understanding reading development.

2.4 Jean Chall’s model of reading development
Chall’s model of reading development is based on her research on the
effectiveness of different reading approaches in the American context (Chall
1967). Chall (1983, 1) outlines six hierarchical progression stages of reading
development namely:

Stage 0: Pre-reading

Stage 1: Initial reading

Stage 2: Confirmation and fluency

Stage 3: Reading for learning the new

Stage 4: Multiple viewpoints

Stage 5: Reconstruction

2.4.1 Pre-reading (6 months to 6 years)

Children are in the pre-reading stage from around 6 months to 6 years (around
kindergarten). Children at this stage are described as “pretend readers” (Chall
1983, 1). During this stage, children acquire knowledge about letters and
words. They begin to recognise that words can be broken up into separate
parts and/or that words can be put together into whole words. They learn that
some words can sound the same at the beginning (alliteration) and/or at the

end (rhyme). Children at this stage acquire knowledge of print e.g. naming
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letters of the alphabet and writing their own names (Canine, Silbert,
Kameenui and Tarver 2014, 13). They also learn essential concepts about
reading like holding the book properly; turning the pages and pointing to
words. The pre-reading stage provides an opportunity for children to acquire
pre-reading knowledge (Chall 1983, 1), which lays the foundation for later
reading development.

2.4.2 Initial reading stage (6 years to 7 years)

The initial reading stage occurs during 6 and 7 years, i.e. from Grade 1 to
Grade 2. Children learn the letters of the alphabet and to associate the letters
in print (graphemes) to their corresponding sounds (phonemes) (Chall 1983,
1). Children at this stage rely on direct instruction to develop on decoding
skills. Children are able to read simple texts and can read to about 600 words.
Some children enter the initial stage earlier or later than 6 years, depending on
their environment. A child coming from an environment that exposes him/her
to letters and sounds earlier might develop reading skills faster. In order to
succeed in the initial reading stage, children must be enrolled in schools where
the environment supports the acquisition of reading; and parents must ensure

that the home environment is conducive to reading development.

2.4.3 Confirmation and fluency stage (7 years to 8 years)

The confirmation and fluency stage occurs during 7 to 8 years (Grade 2 to 3).
Confirmation of learnt knowledge takes place at this stage. The focus of
children is not on gaining new information but rather to consolidate basic
decoding skills learnt at the initial reading stage (Chall 1983, 1). An individual
accumulates new vocabulary (up to approximately 3000 words) and can read
simple texts more fluently through practice. The initial reading and the
confirmation stages both constitute the “learning to read stage”, in which the
main focus is on mastering decoding skills and recognising words. Chall
(1983, 2) emphasises that at the end of the initial and the confirmation stages
children may recognise most words automatically and read passages with

€ase.
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2.4.4 Reading for learning the new stage (9 years to 13 years)

Children move from the confirmation stage to reading for learning the “new”,
marking a transition from “learning to read” to “reading to learn”. This stage
occurs, roughly speaking, between 9 and 13 years (Grade 4 to 8) and
comprises of two phases, Phase A (grade 4-6) and Phase B (grade 7-8 and/or
9) (Chall 1983, 1). These age groups however, are based on research in
American school contexts and may thus vary depending on the context. For
instance, in the South African context, at 9 years of age, most learners are still

in Grade 3 and are expected to be in grade 7 at 13 years.

Children in this stage are able to use their reading skills to enhance their
learning experience. The stage focuses on reading to gain new knowledge,
information, thoughts and ideas (Chall 1983, 1). Reading different materials,
such as textbooks, magazines and encyclopaedias, widen their knowledge and
vocabulary. Children at this stage can initiate reading on their own and relies
less on direct instruction. In Phase A of Stage 3, children still have limited
knowledge and vocabulary and reading is best developed with materials and
purposes that focus on one viewpoint, but as they move through Phase B,
children start to confront different viewpoints and begin to analyse and
criticise what they read (Canine et al. 2014, 13).

2.4.5 Multiple viewpoints stage (14-18 years)

The multiple viewpoints stage occurs between 14-17 years (Grade 10 to 12).
At this stage children read various texts and they gain diverse knowledge and
perspectives about an individual topic (Chall 1983, 1). Learners deal with
more than one viewpoint and they begin to develop multiple viewpoints about
a certain topic through reading various texts. They can also treat topic in the
textbooks with greater depth (Canine et al. 2014, 14).

2.4.6 Construction and reconstruction stage (over 18 years)

The final stage in reading development is the construction and reconstruction
stage and it takes place at ages 18 and above, when an individual is considered
to be an adult. At this stage, reading is done to serve the purposes of the reader
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whether professional or personal. The reader at this stage is able to make
decisions about what not to read as well as what to read, and can generally
analyse and synthesise information and make judgments about what they read
(Chall 1983, 2). Reading also becomes more constructive and is mainly done
to integrate knowledge from various texts.

2.5 Ehri’s model of reading development
Ehri (2005; 2011) proposes a model of reading development that describes the
process of learning to read with four phases (to be discussed below), namely:
Phase 1: Pre-alphabetic
Phase 2: Partial alphabetic
Phase 3: Full alphabetic
Phase 4: Consolidated alphabetic

2.5.1 Phase 1: Pre-alphabetic phase

The pre-alphabetic phase occurs around the pre-school age when children
have little knowledge of the alphabetic system. Children “learn to read” by
memorising visual and contextual cues (Ehri 2011, 140) - they select salient
cues around or in part of a word that can help them to identify and read a
word. They use names of friends, restaurants and schools as well as common
signs, labels and stickers in the environment as cues that guide them to read a
particular word. For example, a stop sign can be read by focusing on its shape
or red colour, but not by focusing on the actual letters of the word stop
(Esmaeeli 2012, 11). The ability to form sound-letter correspondences to read
words is not yet developed because children lack knowledge of the alphabet.
Thus, children in this phase are essentially still non-readers (Ehri 2005, 173).

2.5.2 Phase 2: Partial alphabetic phase

In the partial alphabetic phase, children’s alphabetic knowledge is not fully
developed and they read by making connections between only some of the
letters and sounds in words. During this phase, children cannot yet segment a
word into all its constituent phonemes, due to their lack of alphabetic
knowledge (Ehri 2011, 173). For example, they can only connect the first and
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final letter sounds, which are easier to detect (like “s” and “n” to read the
word spoon). The child selects the first and final letters as salient cues to help
him/her remember a word whilst letters in the middle positions are more or

less ignored.

Children make a transition from “visual cue reading” to “phonetic cue
reading”. They begin to use phonetic cues to facilitate reading but they still
rely on and use visual cues to some extent. They make a lot of spelling
mistakes because they only make partial connections between the letters and
sounds of a word (Ehri 2005, 143). Children at this stage still lack automatic
decoding skills and have difficulties in decoding unfamiliar words.

2.5.3 Phase 3: Full alphabetic phase

At the full alphabetic phase, children have developed some word decoding
skills and they have also mastered adequate knowledge of letter-sound
correspondences in the spelling system (Ehri 2011, 148). At this stage,
children recognise that the five letters (b, r, e, a, and d) in the word bread
correspond to four phonemes (/b/, /r/, e/ and /d/) and (s, p, 0, 0 and n) in the
word spoon correspond to four phonemes (/s/, /p/, v/, nl). Furthermore,
children can also distinguish when letters do not correspond to any phonemes
in words (e.g. “w” in write) (Esmaeeli 2012, 13). Readers can decode
unfamiliar words and they can remember correct spellings of words better

compared to partial phase readers (Ehri 2005, 175).

2.5.4 Phase 4: Consolidation phase

The last phase is the consolidation stage at which the letter-sound connections
in words become consolidated into larger units. Children at this stage develop
decoding strategies that help them to recognise letter patterns (chunks) that
occur across different words (Ehri 2005, 175). These chunks include
morphemes, syllables and other units such as the onset and rime. The chunks
are consolidated and they become part of the child’s knowledge of the spelling
system. Knowing letter chunks is valuable for remembering how to read

multisyllabic words (Ehri 2005, 175). For example, readers can learn a word
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such as interesting more easily, if the syllabic spellings are recognised as the
chunks (in-ter-est-ing), as fewer connections are required to secure the word
in memory (Ehri 2011, 150). Readers also form consolidated chunks in words
that share letter patterns symbolising the same phoneme blend in different
words, for example (king, thing, bring, sing) (Ehri 2011, 150). In this case,
knowledge of the chunk (-ing) means that a child can read the chunk as a
whole rather than as a sequence of letters and sounds, which aids automaticity

in reading.

The consolidation phase marks the development of sight word reading. Ehri
(2005, 168) defines sight words as words that are in one’s instant recognition
repertoire. Sight word reading is the ability of a child to spontaneously
recognise a word by sight without too much effort, and it ensures automatic
word recognition (which, in turn, assists reading fluency, accuracy and

comprehension).

2.6 Implications of the two models of reading development

Both Chall’s (1967; 1983) and Ehri’s (2005; 2011) models of reading
conceptualise reading as a gradual process in which children progress from
lower to higher skills in reading acquisition. According to Siok and Fletcher
(2001, 34), stage models as put forward by Chall (1983) holds the view that
all children pass through the same stages in the same order when learning to
read, irrespective of the orthography of the language. The development at
each stage is dependent upon adequate development at the prior stages
(Canine et al. 2004, 14).

Ehri’s (2005) model of reading development provides an interactive approach
to word reading. The model conceptualises reading development in terms of
phases rather than stages. According to Ehri (2011, 137) the use of the term
‘stage’ denotes a stricter view to reading development whilst the term ‘phase’
relaxes such constraints. The interactive approach acknowledges a bottom-up
and a top-down approach to reading (Pneuman 2009, 36). It acknowledges

that while the reading process can proceed from acquisition of smaller to
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larger units, prior contextual knowledge also influences reading development.
Children are not restricted to a strict order in reading development but can
make connections from different kinds of knowledge in each phase. This
means that children do not necessarily have to master one skill before they
develop another skill (Esmaeeli 2012, 11).

In the present study, the reading development models of Chall (1997) and Ehri
(2011) were used to inform the choice and design of phonological tasks and
reading tasks for the purpose of data collection. The tasks must be suitable to
the cognitive level of the Grade 3 learners under study. According to Chall’s
(1997) model, Grade 3 learners should fall in the confirmation and fluency
stage -learners at this stage begin to read simple texts more fluently but are not
yet fully developed readers. Ehri’s (2011) model does not clearly predict in
which of the four phases of reading development the population under study
might fall, but one could assume that the learners under study should fall into
phase 3 or 4. Importantly, however, Grade 3 learners are not fully developed
readers and thus the phonological and reading tests must ensure that the
stage/phase in terms of reading development of learners is catered for in
designing and/or selection of the tasks. The design and selection of

phonological tasks used in this study will be discussed in chapter 4.

2.7 Word recognition skills in reading development

Word recognition (WR) is the ability to determine and identify a written word,
(Kurvers 2007). It is the most integral part of reading (Seidenberg and
McClelland 1989, 255) and at the same time a lower level process of reading
(Yamashita 2013, 1). WR involves decoding skills. Decoding in reading is a
mental process through which the individual assigns a mental sound to each
written letter (Travers 2005, 5). The process of decoding depends on the
language and how oral language is encoded in the writing system. Learning
how to read involves learning how one’s writing system goes about encoding
one’s spoken language (Perfetti 2001, 12800). The alphabetic principle and

automatic WR are two concepts involved in development of WR skills.
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2.7.1 The alphabetic principle

Mastering the alphabetic principle of a particular language facilitates the
development of WR skills. Reading in any alphabetic orthography requires the
discovery of the alphabetic principle (Nieto 2005, 83). In other words,
children have to develop alphabetic insight (Yang 2009, 4), which is the
starting point of acquiring decoding skills (Ziegler and Goswami 2005, 1).
The alphabetic principle entails understanding the relationships between
written letters and spoken sounds (Pneuman 2009, 134). For instances the
child must be able to link the letter “p” in print with the sound /p/. Lack of
mastery and application of the alphabetic principle can negatively affect the
decoding process (Nieto 2005, 82).

The alphabetic principle is often complicated by the fact that letter-sound
relationships are not always consistent (Seidenberg and McClelland 1989,
257). For example, some English sounds are represented by more than one
letter, as when /k/ is alternatively represented with “c” (cat), “k” (kit), or “ck”
(pack) (Treiman 1999, 6). Similarly, for the vowel sound /i/, there are several
different representations, such as “ie”, “e”, “ei”, “I”, “y”, “ea”, and “ee” (Catts
and Kamhi 2005, 35). The lack of a one-on-one relationship between sounds
and letters often prevent accurate mapping of letters to their corresponding
sounds (especially in beginning readers) and makes learning to read a slow
and difficult process (Yang 2009, 10).

The development of the alphabetic principle relies upon PP abilities. Proper
application of the alphabetic principle rests on an awareness of the internal
phonological structure of words that the alphabet represents (Liberman,
Shankweiler and Liberman 1990, 1). Particularly, phonemic awareness sets
the basis for mastering the alphabetic principle. Pang et al. (2003, 9) argues
that children who are able to attend to the individual phonemes in alphabetic
languages are much more likely to learn the alphabetic principle and,

therefore, learn to recognise printed words quickly and accurately. A PP
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difficulty can lead to a failure in mastering the alphabetic principle and

subsequently to developing decoding skills (Nieto 2005, 82).

Children must be taught the alphabetic system systematically and explicitly
(Pneuman 2009, 135). Explicit phonics teaching in an organised, systematic
and efficient way, using a well-designed curriculum, can help children to
establish letter-sound relationships (Torgesen 2002, 14; University of Oregon
2009, 69). Children can develop reading skills independently, but explicit
instruction by teachers forms a crucial part of the process. Children need to be
sensitised to the systematic relations between letters and sounds and how to
apply the relationship in reading.

2.7.2 Automaticity in word recognition

The ultimate goal of WR is recognising words automatically (Warrington
2006, 52). Ehri’s (2005) model of reading development refers to the stage of
WR automaticity as ‘sight word reading’. Automaticity entails knowing the
pronunciations and meanings of written words immediately upon seeing them,
without expending any attention or effort in decoding the words (Ehri 2011,
151). WR becomes automatic when the process is speedy, effortless and lacks
conscious awareness (Logan 1997, in Kuhn et al. 2010, 231). Once lower
level WR skills become automatic, the conscious awareness of the sub-skills
that comprise them disappears (Warrington 2006, 52), and reading becomes a

rapid and efficient process.

The stage at which children develop automatic WR skills is usually marked as
the orthographic stage (Ehri 2011, 151; Catts and Kamhi 2005, 35). The
orthographic stage comes after children have acquired the alphabetic
principle. Automatic WR involves the development of strong orthographic
representations (Hook and Jones 2004, 16) and at this stage children rely on
letter sequences and spelling patterns (orthographic knowledge) to recognise
words without activating phonological knowledge (Yang 2009, 5). For
example, the orthographic patterns that children usually detect include

regularly spelled morphemes (e.g. -ing, -ed, -able, and -ment) or words that
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share common orthographic neighbourhoods (e.g. -each in teach, preach, and
reach) (Catts and Kamhi, 2005, 35). Seidenberg and McClelland (1989, 567)
emphasise that children must take advantage of these regularities to enhance

the development of automatic WR.

2.8 Reading fluency in reading development

Reading fluency (RF) is the skill to read text quickly, accurately, and with
proper expression while maintaining the flow of information (Pikulski and
Chard 2005, 511; Pang et al. 2003, 11). A fluent reader is not easily distracted
and reads in an effortless manner (Torgesen and Hudson 2006, 4). Fluency in
reading starts developing during the earliest ages or grades (Hook and Jones
2004, 16). Chall’s (1983; 1997) model of reading development refers to this

stage as the confirmation and fluency stage.

There are three factors that are critical for the development of RF, namely
automatic WR, reading accuracy and the ability to read with prosody (Kuhn et
al 2010, 231; Warrington 2006, 52; Pikulski and Chard 2005, 511). A child
who has developed some automaticity in WR acquires RF easily. Most fluent
readers read quickly and accurately while at the same time maintaining a flow
that allows them to understand the text. A child who develops automaticity in
WR is likely to be successful in reading development. Without basic

automatic decoding skills, reading is an arduous process.

Reading accuracy facilitates RF (Kuhn et al. 2010, 238; Hook and Jones 2004,
16). A child has to acquire reading accuracy prior to RF. Word reading
accuracy is the ability to decode words properly and precisely (Torgesen and
Hudson 2006, 4). Torgesen (2002, 11) argues that inaccurate WR causes slow
growth of RF skills, seeing that inaccurate WR disrupts the flow of
information and can have a far reaching negative impact on the development
of RF. The ability to read with an appropriate prosodic structure also
characterises RF. Fluent reading involves the application of appropriate
prosodic features (rhythm, intonation and phrasing) at the phrase, sentence

and text level (Hook and Jones 2004, 16). Application of proper prosodic
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features makes reading enjoyable. Prosodic reading involves appropriately
chunking groups of words into phrases or meaningful units in accordance with
the syntactic structure of the text (Kuhn and Stahl 2003, 5). Children who are
able to apply prosodic features are likely to be effortless readers. According to
Hook and Jones (2004, 18), a lack of RF is often evidenced by a slow, halting,
inconsistent rate, as well as by poor phrasing and inadequate intonation
patterns. The ability to read with an appropriate prosodic structure is often
used as an index to determine whether the reader is actively constructing the
meaning of the passage (Torgesen and Hudson 2006, 4).

Stanovich (1986, in Pikulski and Chard 2005, 511) argues that there is a
reciprocal relationship between fluency and the amount of reading in which a
reader engages. Readers who have achieved fluency are more likely to engage
in more extensive amounts of reading than readers who lack fluency. RF is a
bridge and stepping stone to comprehension (Kuhn et al. 2010, 240; Hook and
Jones 2004, 19), since RF enables a reader to focus more on the meaning of
the text. There are various models that aim to explain reading comprehension,
using bottom-up, top-down and interactive processing approaches, but they
will not be discussed in this chapter since reading comprehension is not the

focus of this study.

2.9 Phonological processing and reading development

Reading is not a unitary skill (Snowling 2009, 3) but a complex one (Siok and
Fletcher 2001, 1), drawing upon a multiple of cognitive and linguistic
domains in a composite way (Nagy and Snowling 2013, 2; Hamilton 2007, 3).
PP is a cognitive skill influencing reading development (Kraus and Anderson
2013, 1; Corriveau et al. 2010, 370, Hollander 2011, 39). The PP model
assumes that PP encompasses a large spectrum of skills which include PA,
PWM and RAN (Wagner and Torgesen 1987, 192; Wagner et al. 1994, 75;
Wagner, Torgesen, Rashotte, Hecht, Baker, Burgess, Donahue and Garon
1997, 468).
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2.10 Phonological processing skills and the process of reading

Wagner and Torgesen (1987, 206) posit that the three PP skills are correlated
and might be interrelated to each other. However, the three PP abilities also
represent independent and distinct underlying skills (Wagner et al. 1997, 469;
Wagner and Torgesen 1987, 192). The contribution of PP skills to reading
development is not questioned and is without doubt. The contention might
arise in the manner in which these skills aid reading development. After an in-
depth analysis of various literatures on PP, the current researcher
conceptualises the interrelation between PA, PWM and RAN in a model of PP

as shown in figure 2.3 below.

Phonological
Processing skill

o
(>

Reading skill

Fig 2.3 PP and reading model

The various PP skills (PA, PWM and RAN) that contribute to children’s

ability to acquire reading skills, will be discussed in the following subsections.

2.10.1 Phonological awareness (PA) skill

PA is the ability to recognise, identify, or manipulate any phonological
structure of a language (Lane 2007, 2; Ziegler and Goswami 2005, 4; Konza
2011, 2). Learners must be sensitive to the sound structure of a particular
language and develop the ability to analyse the sounds effectively independent
of their meaning. PA comprises of phoneme awareness, onset/rime awareness
and syllable awareness (SA) (Milwidsky 2008, 39; Nagy and Anderson 1995,
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3; Anthony, Lonigan, Burgess, Driscoll, Phillips and Cantor 2002, 67). Words
comprise of a sequence of individual sounds. For example, the word cowboy
can be split into its phonemic components /c/- /o/- /w/-/b/-/o/-ly/ and the word
fish into individual phonemes /f/-/i/-/sh/. Phonemic awareness allows a child
to make connections between sounds and letters, i.e. to realise that the

phonemes /k/, /&/, and /t/ correspond to the sounds of the letters “c”, “a”,

in the word cat (Wang 2011, 18).

SA is the ability to segment and blend chunks within a word (Lane 2007, 2).
It demands the child to know the syllable constituents in a word. For example,
a child should be able to segment a word cowboy into two syllabic
components /cow-boy/ and the word telephone into three syllabic units /tele-
phone/. Syllable segmentation activities are easiest with compound words.
Apart from segmenting, a child should know how to blend separate syllabic
units like /im-poss-i-ble/ into impossible and /o-per-a-tion/ into operation. SA
is generally mastered in kindergarten, but once children start to become
familiar with the concept, teachers can introduce letter tiles or squares and

manipulate them to form sounds and words (Teacher Vision 2015, 1-2).

Onset-rime awareness is the manipulation of intrasyllabic units (Lane 2007,
2). Learners identify different divisions within a syllable. Onset refers to the
initial consonant or consonant cluster in a word, whereas rime contains the
remaining vowel and consonants (Yang 2009, 10). Onset-rime awareness is a
skill that requires the learner to split a word into its onset and rime division.
For example, the word stamp can be divided into /st/ (onset) and /amp/ (rime).
Onset-rime awareness helps children to learn about word families, which can
lay the foundation for future spelling strategies (Bear, Invernizzi, Templeton
and Johnston 1996, 305). Onset and rime awareness lays a good foundation in

reading development.

The development of PA begins at an early age and it precedes skilled
decoding (Lane 2007, 1). SA is usually present by the age of three to four, and

onset-rime awareness is usually present by about age four to five (Ziegler and
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Goswami 2005, 4). SA is strongest in young children, then onset awareness
followed by rime awareness (Milwidsky (2008, 32). According to Richardson
et al. (2004, 217), an early deficiency in extracting syllable level information
from the speech stream can impair the development of the entire phonological
system, including the representation of onset-rime level and phoneme-level
information. The SA skills of a child should be developed as effectively as

possible to enhance the development of other skills.

Phoneme awareness on the other hand, develops in response to reading
instruction. It starts to develop once children are exposed to reading and
writing, irrespective of the age (Ziegler and Goswami 2005; Nation and
Hulme 1997, 154). Pre-reading children and illiterate adults are generally not
aware of phonemes (Goswami 2006, 4). Children without formal reading
instruction may not be able to identify phonemes in words. However, they
might have a working (implicit) knowledge of phonemes long before it
becomes conscious (explicit) knowledge (Adams 1990 in Milwidsky 2008,
31). The development of explicit representations of phonemic structures is a
gradual process (Bentin 1992, 167), starting at five to seven years (Fowler
1991, 54). Reading instruction allows explicit realisation of phonemic

segments to be possible.

2.10.2 The developmental models of phonological awareness

The development of PA is systematic. PA follows a hierarchical progression
over a period of time from the syllable level, through the onset-rime level to
the phoneme level (Anthony, Lonigan, Driscoll, Phillips and Burgess 2003,
481; Ziegler and Goswami 2005, 4; Goswami 2006, 4). Children first learn to
manipulate words at the syllable level e.g. (butter-fly), followed by the
awareness of onset and rime e.g. (cr-eam) and finally at the phoneme level
(cr-ea-m). The hierarchical conceptualisation of PA assumes that larger
linguistic units are acquired first, and that children became increasingly
sensitive to smaller and smaller parts of words as they grow older (Anthony

and Francis 2005, 256). This developmental progression treats the levels of
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PA as though they reflect separate cognitive processes (Anthony et al. 2002,
68). PA skills are thus conceptualised as independent abilities.

However, some developmental hierarchies conceptualise PA skills as though
they reflect a single cognitive ability. Stanovich (1992, in Anthony and
Lonigan 2004, 44) advocate a much broader developmental conceptualisation
of PA that suggests continuity between lower levels and higher levels of PA.
Stanovich conceptualize PA along a continuum that begins with a ‘shallow’
awareness of large phonological units such as words, syllables, onsets, and
rimes to a ‘deep’ awareness of smaller units such as phonemes at a later stage.
Sensitivity to shallow PA skills builds the foundation for the development of
deep and more complex PA skills. Though the two developmental hierarchies
of PA differ on whether PA skills reflect a single ability or independent
separate abilities, they agree on the hierarchical development from large level
to small level of PA

2.10.3 The importance of PA in reading development

Research has shown that PA is the most important predictor of reading
success (Bradley and Bryant 1983, 301; Wagner and Torgesen 1987, 192;
Wagner et al. 1994, 84; Antony and Lonigan 2004, 43). The three levels of PA
have been found to be differentially related to reading acquisition (Snow,
Burns, and Griffin 1999, 101; Stanovich, Cunningham and Cramer 1984, 175)
with phoneme awareness emerging regularly as the strongest predictor of
reading ability compared to SA and onset/rime awareness (Newmans, Tardif,
Huang and Shu 2010, 242; Nation and Hulme 1997, 164; McBride-Chang,
Bialystok, Chong and LI 2004, 93; McBridge-Chang, Tong, Shu, Wong,
Leung and Tardif 2008, 186). These findings suggest that the three levels of
PA skills have varying predictive power in terms of the development of

reading.

PA skills are needed most in the initial stages of reading development, when
reading mostly depends on phonological decoding (Boets et al. 2008, 37) PA

impacts on reading by creating a foundation for phonological decoding to take
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place. According to Pugh et al. (2012, 2), PA instils in the learner a sensitivity
to component features of spoken words which creates the metacognition
foundation necessary for learning to associate letters with the phonemes they
represent. As discussed earlier, the process of understanding these relations is
referred to as mastering the alphabetic principle (Shankweiler 1992, 224;
Yang 2009, 4).

Deficits in PA and the consequent failure to master the alphabetic principle
impede the development of an efficient letter-sound decoding routine (Pugh et
al. 2012, 2), which lead to subsequent reading failure. It is therefore important
to facilitate enhancement of PA skill at a young age to curb reading failure
(Vermaak 2006, 29). PA skill is a trainable skill, and evidence proves that
training of PA skills for high risk pre-school children can have beneficial

effects on subsequent reading trajectories (Byrne et al. 2008, 20).

2.10.4 The relationship between PA and reading

There are three views concerning the nature of relationship between PA and
reading. The first view states that there is an intimate and causal relationship
between children’s PA skills and learning to reading (Nation and Hulme 1997,
154; Wagner et al. 1994, 73; Wagner et al. 1997, 468; Bradley and Bryant
1983, 301; Hulme, Snowling, Caravolas and Carroll 2005, 362; Kjeldsen,
Niemi and Olofsson 2003, 263). A causal relationship between PA and
reading means that PA is a prerequisite or trigger for reading development
(Bentin 1992, 175). The causal relation between PA and reading is regarded as
proximal (Chung et al. 2013, 205) in the sense that PA has a direct causal
influence on a child’s ability to read. Contrary however, Castles and Coltheart
(2004, 88) argue that the causal influence of PA on reading is distal. Distal
causality means that the effect of PA on reading is not immediate but is

influential at some later stage in reading development.

The second view states that PA is a consequence of reading ability (Morais,
Cary, Alegria and Bertelson 1979, 330; Morais, Alegria and Content 1987,
425). PA is a by-product of learning to read. The development of reading
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fosters the children’s awareness of the phonological components of a
language. Hence, PA may not be a precondition for learning to read (Siok and
Fletcher 2001, 24).

The third view supports the idea that the relationship between reading and the
development of PA is a bidirectional/reciprocal one (Stanovich et al. 1984,
189; Nation and Hulme 1997, 154; Bentin 1992, 175; Wagner et al. 1994, 73).
PA plays a causal role in reading development whilst reading knowledge may
in turn enhance development of PA. Causation runs in both directions.
Goswami and Bryant (1990, in Siok and Fletcher 2001, 29) suggest that
awareness of larger linguistic units such as syllables and onset/rime develops
preliterately and is causally related to reading acquisition, while awareness of
smaller linguistic units, such as phonemes, develops later and is possibly a
consequence of learning to read. The relation between PA and word-level
reading becomes bidirectional after children receive reading instruction (Yang
2009, 14). However, some have argued that this bidirectional relation of PA
and reading is present relatively early in the development of reading skills,
possibly prior to the onset of formal reading instruction (Burgess and Lonigan
1998, 117).

2.11 Phonological working memory skill

PWM is the coding of sound-based representations of spoken sounds or
written symbols for temporary storage in working (or short term) memory
(Wagner et al. 1997, 469). It involves the use of phonological codes to
represent information for temporary storage. For instance, children code
information according to its phonological features, such that daddy may
appear different from doggy (Goswami 2000, 133). The term PWM and
phonological short-term memory (PSTM) are often used interchangeably
(Pneuman 2009, 83; Brady 1986, 147). Attempts have been made to
differentiate the two based on their functions. ‘Working memory’ is widely
used to refer to an active and dynamic system used to store information while
engaging in other cognitively demanding activities (Ellis 2007, 46) whilst

‘short-term memory’ is a more passive capacity to store material over short
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periods of time, in situations that do not impose other competing cognitive
demands (Miettinen 2012, 33; Gathercole, Alloway, Willis and Adams 2006,
20). Although this difference may seem to be clear cut, the exact difference
between short-term memory and working memory remains unclear (Miyake
and Shah 1999, 2). PWM and PSTM are better treated as one element of the
brain function but in principle the two might differ. This study does not aim to
determine the differences that might exist between the two, and thus the PWM

and PSTM shall be used interchangeably.

2.11.1 A model of working memory (Baddeley and Hitch 1974)

The concept of PWM is derived from a working memory model proposed by
Baddeley and colleagues (Baddeley and Hitch 1974; Baddeley 2000), which is
depicted in Figure 2.4 below.
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Fig 2.4 Baddeley and Hitch (1974) and Baddeley (2000) working memory

model.

The model assumes that the working memory system comprises of three
subsystems namely, the phonological loop, visuo-spatial sketchpad, and
central executive (Baddeley and Hitch 1974). The working memory model
proposed by Baddeley and Hitch (1974) was later revised and extended by
Baddeley (2000) who proposed a fourth subsystem which is the episodic
buffer. The phonological loop is responsible for temporal storage of
phonological information. The visuo-spatial sketchpad is in charge of

43



maintaining visual and spatial information. The central executive coordinates
the information flow within the working memory system, facilitates
attentional control, as well as the retrieval of information from more
permanent knowledge stores, and oversees the integration of working memory
with long-term memory (Baddeley 2000, 5; Gathercole 1999, 410).

The central executive is described as the most crucial element of working
memory with the visuo-spatial sketchpad and phonological loop operating as
“slave-systems” (Baddeley 1992, 257). The central executive coordinates the
visuo-spatial sketchpad and the phonological loop subsystems. These two
subsystems do not perform any duty other than holding information in a
relatively passive manner (Gathercole 1998, 1). The episodic buffer is a
temporary storage system with limited capacity, which has the capacity of
integrating information from multiple codes used by the other subsystems
(visuo-spatial sketchpad, the phonological loop) and long-term memory
(Baddeley 2000, 5).

The most widely researched component of the working memory system is the
phonological loop, also referred to as PWM or PSTM (Gathercole and
Baddeley 1993, 25; Gathercole 1998, 1; Kornacki 2011, 1; Miettinen 2012,
38). One of the best known ways to operationalise PWM is via the non-word
repetition task, where participants have to repeat non-words of varying length
(Kormos and Séarfar 2008, 262). Other tasks include the memory span task,
whereby a sequence of items such as digits must be repeated back
immediately in the order of presentation (Baddeley 2000, 3).

According to Gathercole (1999, 415) non-word repetition provides a more
sensitive measure of PWM capacity than measures such as digit recall,
because of the absence of any stored lexical specification of the phonological
structure of a non-word. It is a more effective measure of PWM because there
is no stored information about the non-word in the long term memory. Some
research evidence however, have shown that non-word repetition is less valid
as a measure of PWM when conducted in the L2 (Gathercole 1995, 91;
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Masoura and Gathercole 2005, 385; Engel de Abreu, Baldassi, Puglisi, Befi-
Lopes 2012, 640). Furthermore, research have shown that non-word repetition
can also be mediated by long term phonological and lexical knowledge
(Gathercole et al. 1991, 349; Gathercole and Adams 1994, 674, Gathercole
1995, 91; Kornacki 2011, 19; Miettinen 2012, 162). This means that there is

also interference of existing lexical knowledge on non-word repetition tasks.

The phonological loop is located in the left temporoparietal region of the brain
(Baddeley 2003, 831; Caylak 2010, 3) and it comprises of a short term
phonological store and an articulatory rehearsal component or articulatory
loop. The short term phonological store is responsible for storing auditory
information temporarily in the phonological form (Gathercole 1998, 1). For
instance, when auditory information is presented (e.g. when one is given a
phone number but don’t have a pen to write it down), speech sounds are
analysed and fed into the phonological storage system, where the memory
traces remain for a few seconds before they decay (Kornacki 2011, 1). This
fading of phonological representations within the store is assumed to occur
within about 2 seconds (Gathercole and Baddeley 1990, 337).

The decaying of information can however be offset by the articulatory loop
mechanism which is responsible for refreshing the auditory information
(Baddeley 2000, 3). For example, the information received in the
phonological store is fed into the articulatory rehearsal system, where it can be
rehearsed subvocally (i.e. repeating the phone number in the mind) and then
reactivated in the phonological store (Baddeley et al. 1998, in Kornacki 2011,
1). The articulatory rehearsal system plays an important role of reviving the

information so that it cannot decay.

Information gains access to the phonological loop through one of two routes.
The direct route involves auditory input which gains obligatory access to the
phonological store whilst the indirect route is available for information which
is not presented in spoken form but which can be recoded internally into a

phonological code by accessing stored knowledge of its label (Gathercole
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1998, 1). Examples of information that enters the phonological loop indirectly
through the rehearsal system include visual inputs such as pictures, printed
forms of familiar words, written letters or words. The other role of the
articulatory rehearsal mechanism is converting visual input into phonological
codes (Baddeley 2000, 5). A central principle of the working memory model
is that the temporary storage of information may play an important role in a
range of complex cognitive tasks such as learning, comprehension and
reasoning (Gathercole and Baddeley 1990, 336). The working model provides
a framework for understanding the role of a storage system of information in

performing cognitive processes.

2.11.2 The development of phonological working memory

The working memory system of a child appears to be functional at birth
(Gathercole and Baddeley 1993, 25-26) but the phonological loop appears to
be functional from at least three years of age (Gathercole 1998, 2). PWM
capacity improves with increasing age. Gathercole, Willis, Emslie, and
Baddeley (1991, 365) point out that the PWM develops very rapidly in the
early school years, reaching the adult level at about the age of 12. This rapid
increase in PWM development is influenced by the efficiency of the subvocal
rehearsal component. An increase in subvocal rehearsal efficiency means that
more information can be held in the phonological loop and continuously
recycled without decay which results in the increased PWM capacity of a
child (Gathercole 1998, 2; Gathercole and Baddeley 1993, 26-31).

The rehearsal component of the PWM is not very efficient until children reach
about seven years of age (Gathercole and Hitch 1993, in Miettinen 2012, 38)
and around that age more information can be held in the phonological store
(Gathercole 1998, 2), resulting in a better PWM. Children’s speaking rate
increases as they grow older, which also increases the efficiency of their

rehearsal systems.
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2.11.3 The importance of phonological working memory in reading

PWM skills have been linked to reading achievement (Gathercole and
Baddeley 1993, 259; Gathercole 1995, 83; Ferreira, Valentin and Ciasca 2013,
7; Kormos and Sarfar 2008, 261; Dahlin 2010, 11). PWM maintains
phonological information necessary in reading; it retains words, phrases or
sentences while they are being processed, for brief periods, so that longer
units of text can be comprehended (Baddeley 1992, 255). Learning to read
requires a child to retain information in the memory system while engaging in
a task. PWM appears to make a critical contribution to reading development at
the point at which relationships between letters and sounds are being acquired
(Gathercole and Baddeley 1990, 358) and efficient phonological coding of
information enables the beginning reader to maintain an accurate
representation of the phonemes associated with letters or parts of words
(Wagner et al. 1997, 369).

PWM promotes word reading and text comprehension. According to Ellis
(2007, 38), PWM supports the acquisition of reading skills, from the
execution of efficient reading to the understanding and retention of what we
read. The nature of the contribution of PWM to the acquisition of reading
skills appears to be complex and highly dependent on the level of reading
expertise (Gathercole and Baddeley 1990, 358). The early stages of learning
to read places more demand on the PWM skill; a beginning reader explicitly
relies on an efficient storage system to crack the reading code (Wagner and
Torgesen 1987, 193). Skilled reading, on the other hand, places less demands
on the PWM since the functioning of the PWM becomes automated when
reading skills become stronger (Gathercole 1998, 4; Numminen 2002, 1).

Research evidence shows that poor PWM may be one of the underlying
mechanisms causing reading difficulties, because typical reading comprises
the maintenance of phonological representation in the working memory
system (Gathercole, Alloway, Willis and Adams 2006, 17; Chiappe, Hasher
and Siegel 2000, 169; Siegel and Ryan 1989, 973). Poor readers may have a
deficit specific to the phonetic coding of information in the working memory.
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A reduced PWM capacity means that the storage system cannot readily retain
information for processing, leading to reading failure. It has been claimed that
a defective PWM may result both from poorly-specified phonological
representations and poor phonetic coding skills (Numminen 2002, 3; Wang
2011, 30). A difficulty in PWM skill slows down the reading process because
the phonological features of sounds are encoded defectively and are being lost

quickly in the memory (Gathercole and Baddeley 1993, 71).

Encoding is the process of translating information into a form that can be
stored and retrieved efficiently (Ellis 2007, 42). Poor encoding leads to poor
storage and information retrieval. If phonological encoding is inefficient, only
parts of the phonetic material of the input can be stored in the lexicon (e.g. sub
for subway or croco for crocodile), or relatively full but not complete
representation can be provided (e.g. cro?dile), where the question mark
indicates that any unspecified segment can be inserted which fits with the
phonotactic rules of English (e.g. crowdile, cropodile) (Park 2013, 33). A
problem in establishing clear and accurate phonological representations will

have negative repercussions on reading development.

Inaccurate coding of phonological information also affects the establishment
of long-term PWM representations. If the temporary trace in the PWM system
is not distinct and durable enough, forming more permanent phoneme
representations in long-term memory is unlikely or at least very difficult
(Miettinen 2012, 40; Numminen 2002, 2), which in turn may negatively affect
the acquisition of the letter-sound correspondences crucial for learning to read
(Wilsenach 2013, 18). A contrary view suggests that there is no relationship
between PWM and reading disability. Some studies have shown that although
memory deficits are prominent in poor readers they are not universal and not
consistently linked to reading disability (Torgesen and Houck 1980, 159;
Brady 1991, 10). The degree to which PWM deficits affect reading progress is
thus somewhat controversial. However, it is possible that some
methodological and conceptual differences between studies may have led to

different findings on the relationship between PWM and reading.
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2.11.4 The relationship between PWM and reading development

The relationship between PWM skill and reading seems to be causal. Research
evidence has shown that the efficiency of phonetic coding in working memory
is causally related to the acquisition of reading skills (Mann 1984, 124; Share,
Jorm, Maclean and Matthews 1984, 1309). A causal connection means that
reading development is a consequence of PWM skills. However, current
evidence suggests that although PWM is significantly associated with reading
achievements over the early years of reading instruction, its role is as part of a
general PP construct related to reading development rather than representing a
causal factor per se (Wagner et al. 1997, 478). This view suggests that there is

no causal linking between PWM and the process of learning to read.

2.12 Rapid automatised naming skill

RAN is the ability to name, as quickly as possible, visually presented familiar
symbols (Georgiou et al. 2013, 1) and it is divided into two broad subdivisions
namely alphanumeric RAN (i.e. letter and digit naming) and non-
alphanumeric RAN (i.e. objects and colour naming) (Lervag and Hulme 2009,
1040). RAN can be assessed using serial and discrete naming trials. The
standard format (serial) for RAN tasks involves laying out a series of letters,
digits, drawings of common objects or colour samples in five rows of ten
stimuli each and the participant is required to name each stimulus in order,
from left to right and from top to bottom, as quickly as he/she can (Stringer,
Toplack and Stanovich 2004, 892). In another format, (discrete-or isolated
format), stimuli are individually presented, usually on a computer screen and
in between each presentation, a blank screen is shown for a set amount of time
(i.e. interstimulus interval) and the time necessary to name each stimuli is

recorded (Logan, Schatschneider and Wagner 2012, 4).

The metric for RAN tasks is the naming speed, typically measured by the
average time it takes the participant to name all the stimuli in a series after
they are presented (Logan et al. 2012, 4). If an individual takes much longer
than average to name all the stimuli, that individual is said to have a naming
speed deficit (Norton and Wolf 2012, 434). One construct that plays a role in
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naming speed is ‘automaticity in task performance’. The automaticity theory
suggests that the more familiar or rehearsed a child is with, for example, letter
names, the more automatic the process of naming them becomes and, as a
result, the faster a child names them (Bowers, 1995, in Logan et al. 2012, 3).
The RAN process becomes less effortful and more automatic with more
exposure and practice. Thus, the processing speed increases with increasing
age (Kail and Hall 1994, in Logan et al. 2012, 3).

The development of RAN depends on the integrity of left-hemisphere circuits,
involving the left mid-fusiform area (Lervag and Hulme 2009, 1046), the left
inferior frontal gyrus, left posterior middle frontal gyrus, and bilateral inferior
occipital areas (Misra et al. 2004, in Norton and Wolf 2012, 443). However,
there is also emerging evidence showing that the development of non-
alphanumeric naming may diverge from alphanumeric naming, suggesting
that different cognitive processes may be involved in these different subtasks
(Waber et al. 2000, in Arnell, Joanisse, Klein and Busseri 2009, 174).

There is controversy regarding whether RAN should be considered a PP skill
or whether it is an independent process. One view incorporates RAN under
the PP skills, together with PWM and PA. A major argument that has been
made for including RAN as a part of a larger phonological construct is that
RAN tasks require the participant to rapidly transfer presented visual symbols
to phonological codes retrieved from the long term memory store (Wagner
and Torgesen 1987, 192; Wagner et al. 1994, 75). When faced with a RAN
stimulus, a child searches for a phonological representation of that visual
stimulus before articulation. A deficit in RAN skills, therefore, represents a
difficulty in efficiently and automatically retrieving stored phonological

representations (Arnell et al. 2009, 173).

Norton and Wolf (2012, 437) argues that to subsume RAN under PP for this
reason alone would, however, be inaccurate. An alternative view suggests that
though RAN has a phonological component, they represent independent

cognitive functions in that RAN also taps a distinct process namely, the ability
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to form orthographic representations (Wolf and Bowers 1999, 415; Wolf and
Bowers 2000, 323). RAN also requires sensitivity to orthographic units.
Hence, under this view, RAN should be treated as a distinct component that is
independent of PP. In this study, RAN is considered to be a phonological
process, but the researcher hopes to shed more light on whether RAN should
be seen as an independent cognitive skill, or whether it indeed forms part of
PP skills.

2.12.1 The importance of RAN in reading development

Research has proven that RAN predicts reading abilities across orthographies
(Kirby, Parrila and Pfeiffer 2003, 4; Furnes and Samuelson 2011, 25) and that
alphanumeric RAN is a stronger predictor of reading ability than non-
alphanumeric RAN (Wagner et al. 1997, 476; Schatschneider, Fletcher,
Francis, Carlson and Foorman 2004, 265). Furthermore, RAN correlates with
reading much more strongly when presented in a serial form than in a discrete
format (Protopapas, Altani and Georgiou 2013, 914; Logan et al. 2012, 15).
Contrary evidence however, suggests that RAN is not so clearly linked to
successful reading (Heath and Hogben 2004, 761, Boets et al. 2008, 37).

RAN has been conceptualised as an index of automaticity in lower level word
reading processes (Norton and Wolf 2012, 429) and also as an index of fluent
reading processes (Lervag and Hulme 2009, 1040). A deficit in RAN may
lead to slow and effortful word recognition which in turn affects higher-level
comprehension processes. Research has proven that early differences in RAN
abilities are predictive of later reading difficulties (Wimmer, Mayringer and
Landerl 2000, 668; Wolf and Bowers 2000, 323). Slow naming speed
primarily represents a deficit in the ability to form orthographic
representations and/or a general underlying impairment in the ability to
process sequences of rapidly presented brief information (Wolf and Bowers
1999, 435).

More recently it has been suggested that a RAN deficit is more problematic

only if combined with a PA deficit and that the two deficits reflect a general
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impairment in automatising low-level sub-processes involved in reading
(Wolf and Bowers 1999, 435; Wolf, Bowers and Biddle 2000, 387). The
double deficit hypothesis predicts that an interaction between PA and RAN
influence reading development. This view is supported by studies showing
moderate to high correlations between PA and RAN, and that the association
between RAN and reading is mediated through PA (Wagner, et al., 1994, 81;
Wagner et al. 1999; Swanson, Trainin, Necoechea, Hammill 2003, 407). The
relationship between RAN and PA however, still remains unclear (Cristo and
Davis 2008, 8). Some studies have found the RAN and PA association to be
weak (Cornwall 1992, 535) and that RAN and PA account for independent
variance in reading achievement (Cristo and Davis 2008, 14; Wimmer et al.
678; Kirby et al. 2003, 4), suggesting that RAN and PA are separate
constructs (Norton and Wolf 2012, 438).

One reason why RAN might predict reading skill is that RAN is an apparent
analogue of the reading process (Stringer et al. 2004, 892), which relies on the
same cognitive processes. Both RAN and reading requires the implementation
of serial processing (Protopapas, Altani and Georgiou 2013, 194; Georgiou et
al. 2012, 70), the identification of a visual stimulus, the connection of
orthographic and phonological representations, the assembly of a verbal
response and its articulation, and finally visual scanning to the next stimulus
or line to repeat the process (Stringer et al. 2004, 892; Norton and Wolf 2012,
430). Though the reasons for RAN-reading connections are clear, there is
however, no straightforward conceptualisation yet that explains how the
processes underlying naming speed affects word identification and word
decoding (Wolf et al. 2000, 396).

2.12.2 The relationship between RAN and reading development

RAN supports reading development. Lervag and Hulme (2009, 1040) argue
that there are three possible relationships between RAN and reading. The first
view is that RAN has a basic causal influence on the acquisition and

development of reading skills (Wagner et al. 1994; Lervag and Hulme 2009,
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1040; Wimmer et al 2000, 678; Wolf and Bowers 1999, 436). Thus, the ability
of a child in RAN facilitates and enhances the process of learning to read.

A second view is that RAN is a consequence of reading. Research evidence
proves that differences in RAN arise, at least in part, as a consequence of
differences in reading ability (Bowey 2005, 19). RAN is thus a result of
learning to read. The third view suggests that there is a bidirectional causal
relationship between RAN and reading. RAN taps mechanism that causes
differences in learning to read and such differences might cause differences in
RAN (Kirby et al. 2003, 4). The relationship between RAN and reading is
thus seen as reciprocal.

2.13 Phonological processing deficit and reading difficulties

A PP deficit is predicative of many cases of reading disability (Farmer and
Klein 1995, 480). A PP deficit arises because phonological representations of
words do not appear to be stored in the detailed and well-specified manner
required for learning letter-sound relations (Thomson and Goswami 2010,
453; Meng 2005, 293). The phonological deficit theory holds the view that

reading disability stems from a PP deficit.

2.13.1 The phonological deficit theory

The proponents of the phonological deficit theory are Snowling (2000),
Stanovich (1998) and Ramus (2003; 2004). The basic assumption of the
theory is that a PP deficit is a primal cause of reading difficulties (Ramus
2004, 2, Stanovich 1998, 17). The theory assumes that individuals with
reading difficulties have difficulties in the phonological representation,
storage and retrieval of speech sounds that hinders learning letter-sound
associations, that negatively affects reading development (Ramus 2003, 1). A
PP deficit manifests as a result of a deficit either in PA, RAN and PWM.

Recent research support the idea of an underlying PP deficit being causal to
reading disability (Stanovich et al. 1984, 189; Mann 1984; Ahissar et al. 2000,
6837; Boets et al. 2008, 37; Law, Vandermosten, Ghesquiére and Wouters
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2014, 10). However, while this theory is supported by much current research,
others reason that even as the core phonological deficit is appropriate, it
cannot always be utilised for all children who experience struggles with
reading (Mody, Studdert-Kennedy and Brady 1997, 199). The most obvious
way to challenge the specificity of the PP deficit is to postulate that it is
secondary to a more basic auditory deficit (Caylak 2010, 8).

In fact, there is no agreement about the exact nature of a PP deficit. One view

suggest that a PP deficit stems from a more general auditory deficit (Tallal
and Gaab 2006, 296; Ramus 2003, 1; Ramus 2004, 2). Poor PP may be due to
problems with general AP abilities. Contrary research evidence has shown no
reliable relationship between general auditory and PP measures (Heiervang,
Hugdahl and Stevenson 2002; Share, Jorm, MacLean and Mathews 2002,
151). Some have challenged the auditory view by arguing that the
phonological impairments in individuals with reading difficulties are in origin
speech-specific and cannot be attributed to a more general auditory deficit
(Studdert-Kennedy and Mody 1995, 513; Studdert-Kennedy 2002, 11). In
other words, a PP deficit is traceable to a deficit in speech perception per se. A
conciliatory view by Zhang and McBridge-Chang (2010, 332) is that a PP
deficit may stem from either general AP level or at the speech perception level
or both.

2.14 Gender differences in phonological processing and reading

Gender differences in reading attainment are one variable which needs to be
considered in any reading research. According to Martino and Keller (2007,
407), boys’ failure and under-achievement in literacy testing, relative to girls,
has been an issue of concern. The PIRLS 2011 research in RSA found that
girls outperformed boys on reading (Howie et al. 2011, 28). This situation is
not unique to RSA. International studies show that girls generally perform
better than boys with regard to reading acquisition (USAID 2013, 1). Some
scholars have suggested that such gender differences in reading abilities are
non-existent (Shaywitz et al. 1990, 8; Shaywitz and Shaywitz 2004, 2) and

that the underachievement of boys in reading appears to be overstated (White
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2007, 570). Klinger, Shulha and Wade-Woolley (2010, 5) however, indicates
that there are no studies in which boys performed better than girls in reading.
The issue of gender differences in reading development needs to be

investigated further.

Gunzelmann and Connell (2006, 2) state that there are multifaceted causes of
gender discrepancies in reading, which include biological differences. The
biological theories believe that girls have a different biological make-up
which gives them an advantage in reading acquisition over boys. They argue
that the differences are rooted in differential brain wiring and maturation rates
(White 2007, 3; Watson, Kehler and Martino 2010, 357; Sauver, Katusic,
Barbaresi, Colligan and Jacobsen 2001, 787).

The “brain wiring view’ states that girls have an advantage in reading because
they are “left brained whilst boys are right brained” (Alloway et al. 2002, 54).
The differences in reading success are caused by the use of different brain
mechanisms. The left hemispheric brain strength of girls suggests enhanced
language skills, which allows for advantages in reading, whilst the right
hemispheric strength of boys is more dedicated to visual-spatial and visual
motor skills, which leads to an advantage in subjects such as science, math
and geography (Gunzelmann and Connell 2006, 6; Gurian and Stevens 2012,
2). These ideas are in line with the lateralisation theory which states that the
left side of the brain is critical for language and speech while the right is more

specialised to process spatial functions (Musa 2005, 28).

Another brain based difference regards the corpus callosum. The corpus
callosum is a connecting bundle of tissues between hemispheres, located at
middle of the brain. It connects and facilitates communication (i.e.
transmitting of information) between the left and the right hemispheric brain
parts (Gurian and Stevens (2012, 2). Girls have a bigger corpus callosum than
boys - on average, 25 percent larger by adolescence (Musa 2005, 28; Gurian
and Stevens 2012, 2) - which enables girls to integrate auditory and visual

information from the two hemispheres more effectively (Hlabangwane 2002,
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27). Thus, it facilitates reading development in the early stages of
development that requires a child to integrate auditory and visual information
(Ziegler and Goswami 2005, 3; Ziegler, Perry and Zorzi 2014, 1).

The ‘maturational rate view’ states that girls mature faster than boys and that
the early development gives girls superiority in the acquisition of reading
skills (Klinger et al. 2010, 4). The earlier physical maturity of girls means that
they are better able to demonstrate the biomechanical skills needed in reading
development and the late development of the boys’ fine motor skills result in
difficulties in mastering the biomechanics of reading (Alloway et al. 2002, 55;
Chuy and Nitulescu 2009, 5).

Another theory is that gender differences in reading can be explained by
differences in AP capabilities (Limbrick et al. 2011, 2). This theory is not
unlike the maturation view. Gender differences in reading abilities are caused
by the fact that AP abilities of girls develop earlier than those of boys
(Gunzelmann and Connell 2006, 5; Chuy and Nitulescu 2009, 5). More
precisely, girls’ left hemispheres, which are responsible for AP and verbal
expression, develop before boys’ do and this early maturation allows girls to
develop faster in reading development. Research has proven that girls tend to
show greater skill in AP than boys (Rowe and Rowe 2006; Rowe et al. 2005,
16; Krizman et al. 2011; Burman, Bitan and Booth 2008; Limbrick et al. 2011,
2). This difference in AP capacity exists between boys and girls well before

they start schooling.

The delay in the development of AP skills continues up to the age of 10
(Rowe and Rowe 2006, 4) - with boys processing auditory information more
slowly and with boys’ brains essentially receiving less information during the
first decade of their life (Le Page 2002, in Rowe et al. 2004, 23). A delay in
the development of AP mechanisms of boys affects their processing of
sounds. Rowe, Pollard and Rowe (2005, 2) argues that a delay in AP
development is indicated when a child does not appear ‘to listen’, and has

difficulties in following verbal instructions or directions. The gender
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differences in AP capacity may disappear at some point as most of the boys
catch up with girls in the development of AP skills (Commonwealth of
Australia 2002, 105).

2.15 Conclusion

PP is an important cognitive process in reading development. There is little, if
any, disagreement on the contribution of PP skills to reading development.
The components of PP comprise PA, PWM and RAN which plays important
parts in reading acquisition of a child. Theories of reading development were
outlined and discussed. The development of reading is a stage to stage process
and reading materials must be designed and presented following the cognitive
development of reading. The next chapter will focus on development of
reading skills in bilingual children; and will outline theories in the field of
bilingual reading development.
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CHAPTER 3
READING IN BILINGUAL CHILDREN

The development of reading in bilingual children proves to be a complex
process. Multiple factors determine L2 reading development and these factors
include L2 oral proficiency, L1 background knowledge and PP skills, just to
mention a few. Theories on bilingual reading development facilitating an
understanding of L2 reading have been central in the study of bilingualism.
Some of these theories will be outlined in this chapter. Furthermore, the
linguistic properties of NS and English and how the differences in linguistic
systems impact on reading development of bilinguals will be discussed in this
chapter.

3.1 Reading development in bilingual children

Bilingualism refers to the ability of an individual to communicate effectively
in two languages (Butler and Hakuta 2006, 115). The two languages of
bilinguals may however, not be used with the same degree of proficiency, as
one language may dominate over the other and the language of reading may
not be 