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ABSTRACT
Differentiating Poor and Good Readers in Second Grade:

Cognitive and Linguistic Variables

The present study examined the relationships of reading fluency with cognitive and
linguistic skills in second graders. In particular, the roles of phonological awareness
(PA), rapid automatized naming (RAN), phonological memory (PM) and
morphological awareness (MA) in prediction of oral reading fluency (ORF) were
explored in Turkish poor and good readers. Sixty six second grade students
participated in the study and the measurements of ORF, PA, RAN, PM, and MA
were administered. After data collection, the sample was divided into two groups as
poor and good readers based on the students’ performance on ORF. The findings
showed that relationships between ORF and other variables differentiate in poor and
good readers. PA and RAN were related significantly to ORF in poor readers while
ORF was correlated with PA and MA in good readers. Also, regression analyses
indicated that PA is the most significant predictor to ORF in poor readers while MA
is a significant precursor for ORF in good readers. Moreover, both PA and RAN
have additional explanations to ORF in poor readers although only MA was a
significant contributor of ORF in good readers. Consequently, these findings
demonstrated that poor readers are on the process of reading acquisition via
phonological awareness and naming speed, but good readers move up into semantics
of words via morphological awareness. As Turkish is a transparent and agglutinating
language, the results of this study offer a different perspective on Turkish reading

development.



OZET
Ikinci Smifta Zayif ve Iyi Okuyucular1 Farklilastiran

Biligsel ve Dilbilimsel Degiskenler

Bu caligsma, ilkokul ikinci sinif 6grencilerinde, sesli okuma akiciligi ile bilissel ve
dilbilimsel beceriler arasindaki iliskileri incelemektedir. Calisma kapsaminda,
ozellikle, zayif ve iyi okuyucularda, fonolojik farkindalik (FF), hizl1 otomatik
isimlendirme (HOT]I), fonolojik hafiza (FH) ve morfolojik farkindaligin (MF) sesli
okuma akiciligindaki belirleyici rolii arastirilmaktadir. Arastirmaya, 65 ikinci sinif
ogrencisi katilmistir ve sesli akicit okuma ile FF, HOTI, FH ve MF becerileri
Olciilmiistiir. Veri toplandiktan sonra, 6rneklem, 6grencilerin sesli okuma
akiciliklarina gore zayif ve iyi okuyucular olarak iki gruba ayrilmistir. Bulgular, sesli
okuma akiciligiyla diger degiskenler arasindaki iliskilerin, zayif ve iyi okuyucularda
farklilagtigin1 gdstermistir. Iyi okuyucularda, FF ve MF, sesli okuma akicilig1 ile
korelasyon gosterirken; zayif okuyucularda, FF ve HOTI’nin, sesli okuma akicilig1
ile iliskili oldugu goriilmiistiir. Ayrica, regresyon analizlerinde, zayif okuyucularda
sesli okuma becerisini yordayan en 6nemli 6l¢iit, FF iken; iyi okuyucularda en
belirleyici 6l¢iit, MF olarak bulunmustur. Elde edilen bulgulara gore, FF ve HOTI,
zay1f okuyucularda, akici okumaya ayr1 ayr1 6nemli katki saglarken; iyi
okuyucularda, sadece MF’nin 6nemli bir katki sagladigi bulunmustur. Sonug olarak,
bulgular, zayif okuyucularin ses farkindaligi ve hizli isimlendirme ile hala okumay1
ogrenme asamasinda olduklarini; fakat iyi okuyucularin morfolojik farkindalikla
kelimelerin anlam bilgisine gec¢is yaptigini gosteriyor. Tiirkce, yazildig1 gibi okunan
ve sondan eklemeli bir dil oldugundan, bu ¢alismanin sonuglari, Tiirk¢e okuma

gelisimi tizerine farkl bir bakis acis1 sunmaktadir.
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CHAPTER 1

INTRODUCTION

This chapter presents the rationale of the study, statement of the problem and the
significance of the study. Firstly, it provides definitions of oral reading fluency and
its cognitive and linguistic components. Then, as major components of literacy
development, PA (phonological awareness), RAN (rapid automatized naming), PM
(phonological memory) and MA (morphological awareness) are given with special
reference to poor and good readers. Lastly, the significance of the study and purpose

of the study are presented.

1.1 Reading development

The current study examines a set of cognitive and linguistic measurements for poor
and good readers in the second grade. In the first grade, children have to read
syllables, words and sentences fluently (MEB, 2015). It is usual that some children
might have some difficulties during the processes of reading acquisition at this stage.
However, a child in the second grade is expected to handle these difficulties and
begin to comprehend the meaning of words, sentences and paragraphs.

In this section, before the definition of reading fluency, the acquisition of
reading processes is given briefly. Various stage/phases theories were developed to
explain reading acquisition (Chall, 1983; Ehri, 2005; Frith, 1985; Seymour, 2006).
One of the theories of reading development is known as the dual foundation model of
Seymour (Seymour, 2006) and this theory gives a comprehensive explanation to

reading acquisition from pre-literacy to semantics of words. In the dual foundation



model, there are four phases of reading acquisition. These are alphabetic knowledge,
foundation literacy, orthographic literacy and morphographic literacy. In the
alphabetic knowledge, a child knows symbols and their correspondences with sounds
in the spoken language. The foundation phase consists of logographic and alphabetic
processes. As the logographic phase is the process of accumulating the sight words in
memory, the alphabetic process is similar to decoding. In addition, the orthographic
phase includes onsets and rime; the morphographic phase contains syllables and
morphemes to form the representations of complex words. They can be seen as the
first two phases that are required for reading acquisition via phonological memory,
phonological and rapid naming skills because Seymour (2006) proposes that reading
is acquired during the formation phase and the later phases are used for fluent
reading. That means if a child begins to read fluently, he or she understands onsets
and rimes and later syllables and morphemes. Therefore, the term of morphological
awareness which refers to the ability to consider and manipulate consciously the
smallest units of meaning in language (Apel, Diehm, & Apel, 2013) comes into the
morphographic phase. Although the model presents a sequence of reading
development, Carlisle (2003) states that linguistic dimensions such as meaning
(semantics), grammar (syntax), phonemes, and spelling play roles interactively in
morphological processing. Therefore, the present study focuses on the relationship
between reading fluency and reading related variables as phonological skills, rapid
automatized naming, phonological working memory and morphological awareness.
Oral reading fluency is defined as the oral translation of text with speed and
accuracy (Adam, 1990). Oral reading fluency is seen as a complicated performance
of the reader by Fuchs, Fuchs, Hosp, and Jenkins (2001) who advocate oral reading

fluency as an indicator of overall reading competence. Also, Hasbrouck and Tindal



(2006) suggests that oral reading fluency should be used as a screening measurement
for evaluating reading performance of students no matter whether they are in the
grade appropriate or not. Therefore, this study used oral reading fluency which
contains automaticity with speed and accuracy in a text as a reading performance

indicator.

1.1.1 Cognitive and linguistic variables of reading fluency

Oral reading fluency contains phonological awareness, rapid automatized naming,
working memory and morphological awareness according to Seymour’s dual
foundation model (2006). Wagner and Torgesen (1987) also argue that reading is
acquired with phonological processing. In their phonological processing model,
phonological awareness, rapid naming and phonological memory process together
for reading acquisition.

Some studies specially investigated the relationships among these variables in
reading development of normal readers (Juul, Poulsen, & Elbro, 2014; Lipka, 2017;
Muter & Snowling, 1998; Parrila, Kirby, & McQuarrie, 2004). Juul and colleagues
(2014) studied 172 Danish readers starting from kindergarten throughout second
grade. They found that phoneme awareness is a strong predictor of accuracy and
RAN has also unique contribution to the total variance of accuracy. However, RAN
is also the only significant predictor of speed in second grade reading. Another
longitudinal study showed that phoneme awareness and phonological memory are
significant predictors of reading at 9- year-old children (Muter & Snowling, 1998).
They followed 34 preschoolers in 4 year- long study. Moreover, it was found that
phonological awareness and RAN of kindergarten and first grade are significant

predictors in word reading in first, second and third grade (Parrila, Kirby, &



McQuarrie, 2004). In contrast to Muter and Snowling (1998), phonological memory/
verbal short term memory turned out not to have a unique contribution to reading
after controlling phonological awareness and RAN.

In addition to the importance of phonological awareness and RAN in the
reading literature, recent studies also focused on morphological awareness (Duncan,
Gray, Quemart, & Casalis, 2010; Rothou & Padeliadu, 2015; Liu & Zhu, 2016;
Lipka, 2017). Muter and Snowling (1998) investigated concurrent and longitudinal
predictors of reading. They found that not only phoneme awareness and short term
memory but also grammatical knowledge predicts reading at 9-year-old children. A
recent study was conducted by Lipka (2017) to examine oral reading fluency and
cognitive and linguistic abilities in a longitudinal aspect. In this study, working
memory, phonological awareness, RAN and syntactic awareness were measured in
students from second grade to six grade. In the second grade, it was found that
syntactic awareness, RAN (numbers), working memory (words repetition) are
significant predictors of reading fluency. RAN and syntactic awareness had unique
contributions to the total variance of reading fluency (Lipka, 2017).

In summary, the studies about reading fluency focus on cognitive and
linguistic components of reading in normal readers. Many studies showed that
phonological awareness and rapid naming are related to reading fluency. Although
the relationship between phonological memory and reading fluency is found
inconsistent in the reading literature, morphological awareness has an important role
in reading fluency in normal readers. Thus, in order to show whether there are
differences in cognitive and linguistic variables, the next section presents the

relationships between these variables and reading fluency in poor readers.



1.1.2 Cognitive and linguistic variables of poor reading

The relationships of cognitive and linguistic variables are also so crucial for poor
readers to understand which variable(s) creates a difference in reading performance.
As an explanation of poor reading, the double deficit hypothesis (DDH) was
proposed by Wolf and Bowers (1999). According to Wolf and Bowers, reading
problems arise from the deficits in RAN and/or phonological skills. That means a
child with reading problems may have difficulty in phonological abilities or in RAN.
If the child has problems in phonological awareness and RAN together, he or she is
more severe in reading than a child with one deficit in these functions.

The double deficit hypothesis holds that children who have reading problems
can suffer from phonological awareness and RAN separately or together. As
supporting DDH, some researchers found that phonological awareness and RAN are
cognitive predictors of poor reading or reading difficulties in English and other
languages (De Groot, Van den Bos, Van der Meulen, & Minnaert, 2017; McBride-
Chang, Liu, Wong, Wong & Shu, 2012; Powell, Stainthorp, Stuart, Garwood &
Quinlan, 2007; Wolff, 2014) and all phonological processing abilities (Carroll,
Solity, & Shapiro, 2016). McBride-Chang et al. (2012) examined the cognitive and
literacy skills of normal and poor readers at age 5 in a longitudinal study. They
measured phonological awareness, RAN, morphological awareness of poor readers
in English, of poor readers in Chinese, of poor readers who speak English and
Chinese bilingually and of a control group. All groups of poor readers showed a
lower performance on phonological awareness than normal readers in a four-year
longitudinal study. On the other hand, Wolff (2014) recently found RAN as a
predictor of the reading speed in reading difficulties. The researcher followed 112

children with reading difficulties in a longitudinal intervention study. The results



showed that RAN predicted the reading speed in children with reading difficulties
and also there was a reciprocal relationship between RAN and reading speed in
children with reading difficulties. More recently, De Groot et al. (2017) found that
children with reading disabilities have also PA and RAN impairments. In addition to
PA and RAN, it was found that verbal short term memory is also a predictor of later
poor reading (Carroll, Solity, & Shapiro, 2016). Carroll et al. (2016) examined
predictors of poor reading with a large group (n=267 children) in a four-year
longitudinal study. They found that poor readers show lower performance on all
phonological processing abilities.

On the other hand, Koda (2005) has a different assumption that
morphological awareness can differentiate poor and good readers. The study of
Duncan, Gray, Quemart,and Casalis (2010) supported this assumption. They studied
30 third and fourth graders with two groups: poor and good readers. The results
showed that good readers have better performance on derivational morphology than
poor readers.

The reading literature on morphological awareness reveals that morphological
and phonological structures of languages affect reading development. For example,
the Turkish language has more transparent orthography than English. This means
that Turkish has more regular sound-letter correspondences. Thus, Turkish children
learn more accurately and faster decoding in the first grade than American children
(Oney & Goldman, 1984). In terms of its morphological structure, Turkish is an
agglutinative language, in which a suffix can be added to end of words. Also,
Turkish has almost two hundred derivational suffixes and many inflectional suffixes
(Gedizli, 2012). The effect of Turkish morphology on reading is a new area for the

researchers who study on reading development in Turkish while the relationships



between reading and other variables were studied earlier. Therefore, the next part
presents the studies on cognitive and linguistic variables of reading fluency in the

Turkish language for understanding the significance of the current study.

1.1.3 Cognitive and linguistic variables of reading fluency in Turkish

There are some studies about reading fluency of normally developing Turkish
children (Erden, Kurdoglu, & Uslu, 2002; Gokge-Saripmar & Erden, 2010). They
focused on differences in reading fluency in terms of age or grade level. Also, studies
on children with reading difficulties showed that these children have lower
performance on reading accuracy (Baydik, Ergiil & Bahap-Kudret, 2012; Sidekli,
2010) and speed (Ergiil, 2012; Gokge-Saripmnar & Erden, 2010).

Studies on reading fluency and its relationships with cognitive and linguistic
variables are still limited in the Turkish language. Although phonological awareness
attracted researchers’ attention earlier (Oney & Goldman, 1984), studies on rapid
naming (Bakir & Babiir, 2009), phonological memory (Kesik¢i & Amado, 2005) and
morphological awareness (Babayigit & Stainthorp, 2010) in Turkish have started to
reveal the relationships with reading fluency in the last decade. Phonological
awareness and reading fluency were found significantly related in kindergarten and
first grade in Turkish students (Durgunoglu & Oney, 1999; Giildenoglu, Kargin, &
Ergiil, 2016; Oney & Durgunoglu, 1997). In addition to phonological awareness,
some studies found that RAN was the most significant predictor of reading fluency in
second, third and fourth grade (Babayigit & Stainthorp, 2010; Babayigit &
Stainthorp, 2011). Also, although reading fluency and phonological memory were
found related to each other in early years of reading acquisition (Babayigit &

Stainthorp, 2007), there was an inconsistency in this relationship (Babayigit &



Stainthorp, 2011). Lastly, there are only two studies about relationships between
morphological awareness and reading skills. The results showed that morphological
awareness is not a predictor for reading fluency in second grade (Babayigit &
Stainthorp, 2010) and middle school students have lowest morphological awareness
(Batur & Beyret, 2015). In summary, cognitive and linguistic variables of reading
were studied especially in primary school years.

Although there is a growing literature in last decades about reading problems
in Turkish, there are few studies that contain cognitive variables such as working
memory or executive functions (Ozkardes, 2013). Ozkardes (2013) made a
descriptive analysis of the studies in learning disabilities between 1972 and 2011 in
Turkey. She stated that the term of “poor readers” is used interchangeably for
reading difficulties, reading disability, reading disorders, special learning disability,
learning problems, and learning disabilities in the Turkish reading literature. She
preferred to use the term “specific learning disabilities” rather than reading problems
or difficulties. However, the current study does not focus on specific learning
difficulties so the term “poor reader” is chosen for children who are below the grade
appropriate in reading without a diagnosis of reading difficulty or learning disability.
Still, the poor readers in the present study are considered as at-risk for reading
disabilities.

As regarding poor readers, only one single study was found about cognitive
and linguistic variables in poor readers (Babiir & Abolafya, in preparation). That
study investigated RAN and reading skills (letter knowledge, reading fluency and
reading comprehension) in poor and good readers in the second grade. The results of
the study showed that poor readers have lower performance on RAN than good

readers. Although the study is very important for showing cognitive and linguistic



variables of reading in poor and good readers, only RAN was used as a cognitive
variable. In addition, no study was conducted include phonological awareness,
phonological memory and morphological awareness separately or together in poor
readers. Therefore, the next parts present the significance and purpose of the present

study.

1.2 Significance of the study

There is an increasing interest on reading development in the Turkish language, so
relationships between reading fluency and cognitive/linguistic components of
reading are attractive areas for researchers. These relationships have been explored in
previous research in normal readers (Babayigit & Stainthorp, 2010, Babayigit &
Stainthorp, 2011; Batur & Beyrut, 2015; Durgunoglu & Oney, 1999; Giildenoglu,
Kargin & Ergiil, 2016; Oney & Durgunoglu, 1997) and poor readers (Babiir &
Abolafya, in preparation) in Turkish. However, these studies explored some variables
of reading in normally developing children, but they did not give a sufficient and
comprehensive explanation for the differentiation between poor and good readers on
cognitive and linguistic variables. Therefore, this study bridges the gap to explain
reading acquisition for poor and good readers covering phonological awareness,
phonological memory and especially morphological awareness as cognitive and

linguistic variables.

1.3 Purpose of the study
All in all, the purpose of the study is to investigate the role of cognitive and linguistic
variables which differentiate poor and good readers in the second grade in the

Turkish language. The result of the study is important (a) to show the skill(s) that

9



would have important role in reading acquisition in terms of reading types (b) to
identify children who need extra or different instructions in early grades and so that
these problems can be handled for the following grades. Also, the study may
contribute to enhancing reading curriculum for poor and good readers in terms of

cognitive and linguistic perspective.

1.4 Definitions of terms

Oral reading fluency: oral translation of text with speed and accuracy (Adam, 1990).
Phonological awareness: the ability to recognize, identify and manipulate any
phonological unit within a word (Ziegler & Goswami, 2005).

Rapid Automatized Naming (RAN): the ability to verbalize the name of visually
presented stimulus quickly and accurately (Denckla & Rudel, 1976a; 1976b).
Phonological memory: temporary storage verbal and acoustical information in
working memory (Brandenburg, et al., 2017).

Morphological awareness: the ability to consider and manipulate consciously the

smallest units of meaning in language (Apel, Diehm, & Apel, 2013).

10



CHAPTER 2

LITERATURE REVIEW

This study focuses on the cognitive and linguistic abilities in reading of poor and
good readers and this chapter includes crucial elements of reading development.
Firstly, how reading and reading fluency were defined in the field is presented. Then,
as key predictors of reading; cognitive and linguistic abilities are reviewed.
Specifically, recent research about phonological awareness (PA), rapid automatized
naming (RAN), short term memory (STM) and morphological awareness (MA) are

discussed in this chapter.

2.1 Reading and reading fluency
Reading is “the process of understanding speech written down” (Ziegler & Goswami,
2005, p.3). A person learns to read by forming connections between letters and
sounds in the words (Ehri, 1992). Horowitz-Kraus, Schmitz, Hutton, & Schumacher
(2017) explained the process of this connection as “translation of graphemes (letters)
into corresponding spoken language sounds (phonemes)” (p.535). After forming
associations between letters and sounds, it becomes automatic in time. How reading
is learned is important for understanding both reading development and slowness or
difficulties in reading.

In detail, the process of reading development is seen in phases or stages in
the literature. Firstly, Chall (1983) states five stages from birth to adulthood. Before
the first stage of reading, there is prereading process from the birth to the beginning

of formal education (ages 0 and 6). Children learn to some insights into the nature of
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words in that stage. After the acquisition of pre-reading skills, the first stage is
decoding. Children learn to decode words phonologically in the decoding stage (ages
6 and 7). Via decoding skills, they read for meaning in the fluency stage, which is the
second one (age 7 and 8 or Grade 1-2). In time, they develop the ability to read
fluently in the fluency stage. In the third stage, they read to learn the new knowledge,
information or experiences. Then, the children in high schools learn multiple
viewpoints of others in the fourth stage and later can decide what not to read and
what to read in the construction and reconstruction stage, which is the last stage (age
18 and above). Among these stages, the stages of decoding and fluency are most
relevant to the current study because learning to read occurs when a child is on the
decoding and fluency stages.

After Chall (1983), Frith (1985) proposed three phases of reading acquisition.
The first phase is the logographic phase in which a child reads a word by using
distinctive visual features. The second phase is the alphabetic phase during which the
child uses sound-letter correspondences in order to read. The orthographic phase is
the last one, in which the child recognizes a word with morphemic units.

Based on the Frith’s (1985) phases of literacy development, Seymour (2006)
advocated the dual foundation model (Seymour, 2006). This model consists of
alphabetic knowledge, foundation literacy, orthographic literacy and morphographic
literacy. The alphabetic knowledge is the pre-literacy stage at which the children
learn the correspondence of letters with sounds. The foundation phase is the second
phase, and it consists of logographic and alphabetic process. While the logographic
phase is the process of accumulation of sight words in memory, the alphabetic
process is similar to decoding. The orthographic phase contains onsets and rimes,

while the morphographic phase includes syllables and morphemes to form the
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representations of complex words. Actually, reading is acquired in the formation
phase and later phases are required for fluent reading. Therefore, it can be said that
fluent reading is based on accurate and rapid decoding of words.

Another theory of reading acquisition is the phase theory of sight word
reading (Ehri, 2005). Ehri (2005) proposed four phases of reading which is defined
as making connections between written words and their correspondence in memory.
The first phase is the pre-alphabetic phase in which a child makes visual and
contextual connections. The second phase is partial alphabetic in which the child
makes connections between more salient letters and sounds. In the third phase, which
is the full alphabetic phase, the child makes connections between all graphemes and
phonemes. The last phase is consolidated alphabetic phase which is equivalent to the
orthographic phase of Seymour (2006) when the child learns rimes and onsets and
makes connections of words with rimes. Ehri (2005) argued that decoding skills are
acquired in the third phase while it is gained in the formation phase in the dual
foundation model of Seymour (2006).

Horowitz- Kraus, et al. (2017) explained the terms of reading acquisition in
an order. According to them, decoding is the process of visualization of hearing a
word. When decoding helps to recognize a word in total without thinking of each
letter or sound, the orthography of a word is acquired. Then, the semantic process is
defined as the relationship between the word read and the word in the spoken
language. After the acquisition of these, reading becomes more fluent.

Similar to the stages and phases of reading acquisition, Hudson, Pullen,
Lane, and Torgesen (2008) claimed a multidimensional framework of reading
fluency. Hudson, et al. (2008) explained that reading fluency has hierarchal skills and

knowledge of reading. They use the multilevel framework model for the assessment
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of processes and sub-processes of reading fluency. According to this framework,
reading fluency begins with phonemic awareness. After phonemic awareness, a child
should have letter knowledge, phonemic decoding, orthographic knowledge and sight
words in an order. Then, the child reads fluently. Also, processing speed and
metacognition help to acquire reading fluency dimensions in each level.

All in all, the common point of these stages and phases is that reading is
acquired in an order. First, there is a pre-literacy knowledge stage during which the
child knows the visual feature of a word. Then, the decoding process during which
sound-letter correspondences are learned is the most important acquisition of
reading. After decoding, the child reads fluently with the acquisition of orthographic
knowledge. During the semantic phase, the child learns the meaning of
morphological units.

Among these theories of reading development, the dual foundation model of
Seymour (2006) gives more comprehensive explanation from the pre-reading to
semantic process. Therefore, the theoretical framework of the current study is based
on the dual foundation model. This study may show in which stage poor and good
readers are and whether they differentiate in these stages.

The reading developmental theories indicate that reading fluency is
considered as the completion of reading acquisition. Oral reading fluency was

defined by Fuchs et al. (2001) as:
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a reader’s perceptual skill at automatically translating letters into coherent
sound representations, unitizing those sound components into recognizable
wholes and automatically accessing lexical representations, processing
meaningful connections within and between sentences, relating text meaning
to prior information, and making inferences to supply missing information.

(pp. 239-240).

Fuchs et al. (2001) also stated that oral reading fluency is an indicator of overall
reading skills. Thus, studies about reading skills measured reading fluency with two
reading fluency tests: measurements of word reading and text- reading fluency. Text
reading fluency is to read words in a context while word reading fluency is to read
isolated words or words in a list (Kim, 2015). Text reading fluency is also defined as
“the ability to read a text quickly, accurately, and with the proper expression”
(National Reading Panel, 2000, p. 3-5). In general, reading fluency is built with
accuracy and rate in the reading literature (Pikulski & Chard, 2005; Hudson, Pullen,
Lane, & Torgesen, 2008).

Oral reading fluency is also used as a screening measurement. It is used to
evaluate reading performance, so any latency of reading performance is detected in
early grades. Hasbrouck and Tindal (2006) recommended that oral reading fluency
score is interpreted normal and grade- appropriate while the score falls within 10
words above and below the fifth percentile of the grade level for 2-8" grade in
English. Due to phonological, orthographic and morphological differences of
languages, the criterion cannot be used for Turkish. However, Erden, Kurdoglu &
Uslu (2002) also used and recommended oral reading fluency as a screening

measurement in Turkish norms.
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To conclude, this study uses the definition of oral reading fluency which is
reading a text quickly and accurately. Also, oral reading fluency is measured for
reading performance as a screening measurement. The next parts give the cognitive
and linguistic perspective of reading in firstly normally developing children and then

poor readers.

2.1.1 Cognitive and linguistic perspective to reading

Reading acquisition relies on some cognitive and linguistic skills. In cognitive terms,
information processing involves processing, storage and retrieval of information.
Reading acquisition requires an information processing. As mentioned in the
previous part, the stages of pre-reading, decoding, orthographic and semantic occur
with information processing. Thus, the influence of cognitive processes is explained
in this section.

The term “phonological processing” should be defined for understanding
cognitive parts of reading acquisition. Phonological processing refers “to use
information about sound structure in progressing written and oral language” (Wagner
& Torgesen, 1987). According to Wagner and Torgesen (1987), phonological
processing has three main constructs. They are phonological awareness, rapid
automatized naming and phonological loop of working memory. These dimensions
work together in the acquisition of reading. Brandenburg et al. (2017) clarified that
phonological processing model has phonetic analysis with PA, short term storage
with PL and long term retrieval of language with RAN.

In contrast to Wagner and Torgesen (1987), Vaessen & Blomert (2010)
argued that reading development requires two basic cognitive functions:

phonological awareness (PA) and rapid automatized naming (RAN). As defined
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previously in the introduction chapter, phonological awareness is related to
phonological units of the word and rapid automatized naming measures naming
speed. These two functions are important predictors of reading (Torgesen, Wagner,
Rashotte, Burgess, & Hecht, 1997). Therefore, some studies showed that not only
normal developing reading process (Parrila, Kirby, & McQuarrie, 2004) but also
processing in poor reading (De Groot, Van den Bos, Van der Meulen, & Minnaert,
2017) can be explained by PA and RAN. Furthermore, phonological memory (PM)
works with PA and RAN in the reading acquisition (Brandenburg, et al., 2017).

Moreover, mophological awareness is metalinguistic awareness (Fernandez &
Cairns, 2011) and it attracts researchers’ attentions recently. It is “the ability to
consciously consider and manipulate the smallest units of meaning in spoken and
written language” (Apel, 2017, p 11). In contrast to PA, RAN or PM, morphological
awareness is related to semantics and the meaning of suffixes or affixes. According
to the reading development theories discussed previously (e,g. Seymour, 2006), it
can be said that morphological awareness is acquired after reading fluency.
Therefore, morphological awereness can also differentiate poor and good readers
(Koda, 2005).

In summary, phonological awareness, rapid automatized naming and
phonological memory are especially important for the process of reading acquisition
and reading fluency. In addition, morphological awareness is a further ability for

reading fluency in understanding language.

2.1.2 Poor reading or reading difficulties
The term “poor reading” are used interchangeably with reading difficulties, reading

disability, reading disorders, special learning disability, or learning problems in the
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reading literature. Thus, the terms should be clarified for understanding what is poor
reading.

Reading disorder is a clinical term under specific learning disabilities.
Specific learning disorders generally defined as achievement in reading, math, or
writing which is substantially below what would be expected for the child’s age,
schooling, and intellectual ability (Mash & Wolfe, 2002). Reading disorders involve
impairments in word reading accuracy, reading rate or reading fluency, reading
comprehension (American Psychatric Association, 2013). According to Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) which is the handbook of
American Psychiatric Association for mental health professionals, children with
reading disorders have difficulties in letter-sound correspondence, fluent word
decoding and so their oral reading is slow, inaccurate and effortful.

On the other hand, every poor reader may not have reading disorders, but
every child with reading disability has reading problems. They have similar
difficulties, so determining poor readers is not easy. According to Stanovich and
Siegel (1994), a child has reading disability if her verbal 1Q score is above 80 and her
performance on word recognition is below 25th percentile. A child is a poor reader
when her performance on word recognition is below 40th percentile and verbal
intelligence scores are between 70 and 96 (Hoskyn & Swanson, 2000). The two
groups have similarities in phonological processing abilities (Hoskyn & Swanson,
2000). Therefore, the double deficit hypothesis will be discussed in order to explain
the cognitive aspects of reading and poor reading.

The double deficit hypothesis was proposed (DDH) by Wolf and Bowers
(1999). DDH holds that phonological awareness and RAN are separate skills for

reading performance. According to Wolf and Bowers, there are three groups of
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children who suffer from reading problems. The first group is children who have
deficits in phonological processing and the second group involves children with
deficits in naming speed. The last group is children who have double deficit as
deficits in both phonological awareness and naming speed. Thus, it can be
understood that not only phonological processing but also naming speed uniquely
explain reading problems. As expected, reading impairment of children with double
deficit is more severe than the other two groups.

Moreover, one criteria of reading disorders is low academic performance in
terms of age (American Psychatric Association, 2013). Thus, teachers’ grades and
school reports are used for indicators of reading difficulties or poor reading in
Turkey (Baydik & Ergiil, 2012; Ergiil, 2012; Seg¢kin-Y1lmaz & Baydik, 2017).
However, Ates, Yildirim, and Yildiz (2010) showed that classroom teachers do not
have necessarily correct information on reading/writing disorders in Turkey.
Although information from teachers may not show certain reading problems, they
still are the first source of information about children because they can see the clues
of reading difficulties and problems. Not only teachers’ evaluations on reading skills,
but also word recognition abilities are used to identify to poor readers.

Identifying of poor readers is very difficult, so poor readers are struggling
readers or at-risk groups for reading difficulties. However, the prevalence of reading
difficulties or poor readers is not known in Turkey but there are some studies that
give different percentages of learning disabilities, so the prevalence of poor readers
can be evaluated with the prevalence. Erden, Kurdoglu, and Aysev (1999) stated that
10 to 20 percent of school age children have specific learning difficulties in Turkey.
According to Demir (2005) 33.1% of children in the first grade are considered at-risk

in learning disabilities according to data gathered from parents whereas data
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collected from teachers shows that 24.8% of first graders are at-risk. Moreover,
Dogan, Ersan, and Dogan (2009) found that around 37% of primary school children
are at-risk for learning disorders. However, these percentages for specific learning
difficulties or reading disorders are higher than the ones reported in reading
literature, that is 5-15% among school age children across different languages
(American Psychatric Association, 2013). Moreover, Bingdl (2003) explored
developmental dyslexia in the second and fourth grades based on the data from
teachers. In contrast to other studies, she found very low percentage (2.1%) for the
second and (0.6%) fourth grade in developmental dyslexia. Despite the result of
developmental dyslexia of Bingdl (2003), the other percentages of children with
reading problems show that many children have difficulties in reading and they are

poor readers but they may not have reading disorders.

2.2 The structure of the Turkish language

2.2.1 Phonological and orthographical properties of Turkish
There are 29 letters in the Turkish alphabet, 21 of which are consonants and eight
letters are vowels. Each letter corresponds to one sound. Basically, the consonants
are classified as strong consonants and soft consonants in terms of the vibration to
vocal cords or not. Also, the vowels differ as with front/back.

To understand the Turkish orthographic and phonological structure, it should
be examined on the orthographic dept hypothesis (Katz & Frost, 1992). According to
Katz and Frost (1992) alphabetic orthographies vary depending on the consistency of
mapping spelling and pronunciation according to orthographic dept hypothesis or
script dependent hypothesis. In the shallow orthography, one to one letter- sound

correspondence is in question; that is, each phoneme is corresponded by one letter.
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For example, the letter “s” corresponds to the sound “sss” in Turkish. However there
is an equivocal relation between letters and sounds in the deep orthographies. That is
why a letter gains a new sound according to context. According to this explanation,
Turkish has a shallow orthography because of correspondences between letter and
sound. Durgunoglu and Oney (1999) pointed that the correspondence between letters
and sounds is almost one-to-one in Turkish, so the Turkish orthography is said to be
perfectly transparent in contrast to English. Thus, each letter has only one phoneme.
In the Turkish orthography, the context does not change the phonemic interpretation
of a letter (Oney & Durgunoglu, 1997).

Katz and Frost (1992) also stated that a word could be recognized in two
ways. Firstly, the person could read the word on a visual basis by using recognition
process like recognition of objects or symbols. Secondly, the reader could recognize
the word by using the phonological codes with the awareness of correspondence of
spelling and pronunciation. In the orthographic dept hypothesis, shallow
orthographies suggest a phonological strategy due to correspondence of grapheme
and phoneme. However, deep orthographies do not use phonological recoding
because of inconsistency of spelling and pronunciation. Thus, the hypothesis holds
that readers adapt their processing strategies in terms of characteristic of the
language orthography.

With this word recognition strategy proposed by Katz and Frost (1992), it can
be apparently said that Turkish has a shallow orthography since reading development
of Turkish children is acquired with phonological decoding. Oney and Goldman
(1984) examined the effects of grapheme - phoneme correspondences on reading
acquisition. Their participants are first and third grade Turkish and American

children. Due to the more regular letter-sound correspondence of Turkish, the
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Turkish children learned more accurate and faster decoding in the first grade than
American children. Likewise, Oney and Durgunoglu (1997) investigated early
reading development with phonologically transparent orthography of Turkish. They
assessed phonological awareness, letter recognition, and word and pseudoword
recognition in the first grade. They came up with the strong impact of the
phonologically transparent orthography on early development of word recognition,
and that phonological awareness contributes to word recognition.

These studies supported the orthographic dept hypothesis of Katz and Frost
(1992) in two ways. The first support is the orthographic characteristic of Turkish
language as shallow orthography which is always consistent to grapheme and
phoneme. The second is that the structure of Turkish transparent orthography may
contribute to word recognition by using the phonological code. The next part gives

the morphological characteristic of Turkish.

2.2.2 Morphological characteristics of Turkish

Not only the orthography and phonological structure of Turkish, but also the
morphological structure is important for understanding reading skills. Turkish is an
agglutinative language, in Turkish suffixes are added to words. Suffixes that are used
in Turkish are derivational and inflectional suffixes (Onan, 2009). Suffixes mark
voice, aspect, modality, mood, person and number in nouns while they mark
derivation, negation, tense, person, etc. in verbs (Durgunoglu & Oney, 1999). In the
Turkish language, the sequence of suffixes is consistent and stable. The derivational
suffix can be added at the end of a base and then inflectional suffix is added to
derived form of words. That can be shown as base + derivational suffix + inflectional

suffix (Onan, 2009).
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Gedizli (2012) explained that the derivational suffixes are used for composing
new and permanent words by adding base or derived form of a word; however,
inflectional suffixes are added to words temporarily and assign semantic and
grammar meaning to words. In other words, derivational suffixes which are also
called word formation, give the word a new meaning and the meaning of the base
form changes with the derived form. On the other hand, inflectional suffixes carry
such information as the tenses or pronouns; thus the word stays still as base form.

Moreover, the Turkish language is rich in derivational suffixes. There are
almost two hundred derivational suffixes (Gedizli, 2012). Derivational suffixes may
change the syntactic class of words that is grammatical category such as verb, noun,
and adjective (Koda, 2005). In Turkish, there are four types of these suffixes:
suffixes which make noun from verb; suffixes which make noun from noun; suffixes
which make verb from noun; suffixes which make verb from verb (Karadag &
Kurudayioglu, 2010). Therefore, Turkish has class altering and class maintaining
suffixes. To illustrate, yaz- (to write in English) is a verb, but yazi (writing in
English) is a noun. The derivational suffix of /1/ which is a suffix deriving a noun
from a verb changes the meaning and syntactic class of the word. As stated,
derivational suffixes are used to make a new word with a new meaning. Derivational
suffixes for verb and noun are given in below.

To illustrate for derivational suffixes,

yaz (to write)- verb kalem (pencil)- noun

yaz+1 (writing)- noun kalem+li (to have pencil)- adjective/adverb
yaz+i+l1 (test)- noun kalem+lik (pencil case)- noun

yaz+i+c1 (printer)- noun kalem+siz (not having a pencil) adj./adv.

yaz+ar (writer)-noun
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Moreover, the suffix can have some forms according to the word
phonotactics. An example of phonotactics of suffixes, the suffix of /-lik/ has /-lik/, /-
luk/, /-lik/ forms. Kalemlik (pencil case), ¢aydanlik (pot), suluk (water bowl), gozliik
(eye glasses).

On the other hand, inflectional suffix adds the sense of pronouns and tenses to
words in Turkish. That is, it does not make a new word but it only shows the persons,
plurality and time. These suffixes have different usage when added to verbs and
nouns. Noun inflectional suffixes are possessive pronouns, singular and plural
suffixes, comparative suffixes, prepositions of nouns with dative, accusative, locative
and ablative. For example,

Dative- okul (school)

Accusative- okul+u (to school)

Locative- okul+da (at school)

Ablative- okul+dan (from school)

Plural- okul+lar (schools)

Possessive pronouns — okul+um (my school), okul+un (your school), etc.

In addition to inflectional suffix of a noun, verb inflectional suffixes are
pronouns and tense suffixes. For example,

Verb- almak (to take)

Past tense- al+d1 (past tense suffix) +m (personal suffix) (I took)

Present tense- al+ir+sin (You take)

Future tense- al+acak+lar (They will take)

Taking into consideration all information about morphemes and the
morphological structure of Turkish, it can be said Turkish language has a lot of

suffixes. While derivational suffix derived from a word a new related word,
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inflectional suffix shows persons, prepositions, plurality or time of the word.
Keeping in the mind the impact of the phonological, orthographic and morphological
properties of Turkish on reading fluency, Turkish studies about reading fluency is

presented in the next section.

2.2.3 Reading fluency studies in Turkish
Studies about reading fluency in Turkey focused on the different issues. They varied
from the norm formation of reading speed (Erden, Kurdoglu, & Uslu, 2002; Gokge-
Saripinar & Erden, 2010) to the teachers’ views about reading fluency problems of
children with reading difficulties (Baydik & Ergiil, 2012). Since reading difficulties
or learning problems are new research areas in Turkey, the number of studies about
fluency is limited (Baydik, Ergiil & Bahap-Kudret, 2012; Gokge-Saripinar & Erden,
2010; Ergiil, 2012; Sidekli, 2010).

There was no standardized tests for assessing reading problems in Turkey, so
Erden, Kurdoglu and Uslu (2002) tried to establish a norm of reading speed for the
first to fifth grades. They suggested that the results of their study can be used for an
objective evaluation of academic performance in order to identify learning
difficulties. In this study, there were 2572 students from first to fifth grade. They
used reading passages according to grade levels. They resulted in forming a norm
table for reading performance of children from first to fifth graders. In the norm
table, the mean of a grade showed the numbers of words which is read in one-
minute. As this study focused on the second graders, the mean of second graders is
relevant to this study. They found that second graders read 73 words in one minute
(u=73.13, SD= 31. 16). They also found that there is a significant difference across

grades. While first graders read 45 words in one minute (u=45.30, SD=27. 47), third
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graders read 91 words (u=91.46, SD= 31. 16) (Erden, Kurdoglu, & Uslu, 2002). That
is, students read faster as they grow as expected.

The norm of reading fluency in the second grade was supported by another
study of Gokge-Saripinar and Erden (2010). They studied with a large group that
included 909 children in the first, second, third, fourth and fifth grade. According to
the findings of the study, they also formed a norm table for all grades. While the first
graders read 48 words in one minute (u=48.17, SD= 15. 17), the second graders read
73 words (u=73.37, SD= 26, 37). The result is congruent with previous research
(Erden, Kurdoglu, & Uslu, 2002). Moreover, Giines (2000) stated that at the end of
the academic year, a student in the first grade must read 60 words while a second
grade student must read 80 words in one minute (Giines, 2000).

In contrast to the norms in studies Erden, Kurdoglu, & Uslu (2002) and
Gokge-Saripmar & Erden (2010), children may show lower performance than norms
because of reading teaching method and socioeconomic background (Ates & Yildiz,
2011; Ergiil, 2012). Ates and Yildiz (2011) explored the third-grade children reading
performance in terms of reading learning method. They found that the mean of words
read correctly was 75 (children who learn reading with sentence analyses) and 79
(children who learn reading with the sound based method). These two means were
lower than the norms of third grade children in the previous research (91 and 88
words in one minute) (Erden et al, 2002; Gokge-Saripinar & Erden, 2010). Ergiil
(2012) also investigated reading problems of third-grade children from low
socioeconomic background. 112 students in the third grade participated in the study.
The mean of word reading in one minute was 55.96 (SD=18.87) in total sample. The
mean also was lower than the norms of third grade children in previous research.

Therefore, it can be said that some children showed lower performance than grade-
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appropriate, especially due to both reading learning method and low socioeconomic
background.

Moreover, poor readers or children with reading difficulties showed different
performance than their peers (Baydik, Ergiil & Bahap-Kudret, 2012; Gékge-Saripinar
& Erden, 2010; Ergiil, 2012; Seckin-Y1lmaz & Baydik, 2017; Sidekli, 2010). Gokge -
Saripinar & Erden (2010) examined differences in reading skills of children with
reading disabilities and control group. Their participants are 64 normal and 64
reading disabled children who range from the first to fifth grades. In the study, they
found that children with reading disabilities are significantly less successful in
reading skills than their peers. They had lower scores in reading speed.

In addition to children diagnosed with reading disabilities, children with
reading difficulties have lower performance in reading fluency. Ergiil (2012)
examined reading problems in the third grade. It was found that 13% of children
have difficulties in reading among 112 children. In the study, while good readers
read 68 words (SD= 15.70) in one- minute, children with reading problems read 44
words (SD= 16.96) accurately in one minute. Although the two groups’ means were
lower than the earlier norms of third grade children. (91 and 88 words in one minute)
(Erden et al, 2002, Gokge-Saripinar & Erden, 2010), there was a significant
difference between good readers and children with reading difficulties.

Baydik, Ergiil and Bahap-Kudret (2012) explored reading fluency problems
of children with reading difficulties based on the data from classroom teachers.
Teachers observed that most children (64.8%) with reading difficulties have accuracy
problems. The most commonly observed problem was that the children read words
ignoring punctuation marks (72.4%). Also, automaticity (52.4%) was another reading

problem which the children experience. The researchers found that children with
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reading difficulties have difficulties of these three dimensions of reading fluency
(accuracy, automaticity and prosody). As similar to the study, Sidekli (2010) found
that children with reading difficulties in the fourth grade have accuracy problems.
These children did not read the text according to the grade level and proper
expression.

Recently, Se¢kin-Y1lmaz and Baydik (2017) conducted a study about oral
reading fluency in the third grade children. They divided their sample into two
groups: children with or without low oral reading fluency. They found that children
with low oral reading fluency read fewer words accurately than other group.

In conclusion, the studies on reading fluency have been growing for last two
decades in Turkey. Erden et al. (2002) tried to form a grade-appropriate norm as a
result of the evaluation of reading performance of children. Then, few researchers
focused on reading fluency of poor readers and children with reading difficulties.
However, many studies on poor readers and their problems in reading are needed to
learn which cognitive and linguistic variables affect their reading. In later sections of
this chapter, the cognitive and linguistic variables of reading are given in terms of

normal reading development and poor reading.

2.3 Phonological awareness
Phonological awareness is defined differently but generally it means “one’s degree of
sensitivity to the sound structure of oral language” (Anthony & Francis, 2005, p.
255). It is also defined as “the ability to recognize, identify and manipulate any
phonological unit within a word” (Ziegler & Goswami, 2005, p.4).

Phonological awareness skills are acquired with a general sequence (Anthony

& Francis, 2005). According to Anthony and Francis (2005), firstly, children can
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deal with smallest part of the words. That is, children can detect and manipulate
firstly the syllable, then onset and rime and lastly phonemes within intrasyllabic
word units. Secondly, children can deal with the sounds within words after they
detect the similar or different sounding words and also they can segment the
phonological information after being able to blend it. Finally, children can reorganize
their phonological awareness skills with new phonological information.

Likewise Anthony and Francis (2005), Schuele & Boudreau (2008) suggested
a specific sequence of phonological awareness skills in complexity level. They
claimed that phonological awareness starts with learning the ability of words into
syllable, rhyme, sorting initial and final sounds. Then, phonemic awareness, is the
complex level of phonological awareness, is acquired. Phonemic awareness develops
with the sequence: onset-rime segmentation, segment initial and final sounds,
blending sounds into words, segmentation words into sounds, and delete, manipulate
phonemes. The most important acquisition in the phonemic awareness as early
literacy success is segmentation of words into sounds.

Moreover, the development of phonological awareness was compatible with
Chall’s (1983) stages of reading development. Chall (1983) mentioned that children
at first and second grade must acquire phonological analysis, segmentation and
synthesis in a single word. Therefore, it can be said that a child learns phonological
knowledge during the reading acquisition.

After the definition and development of phonological awareness, the
ingredients of phonological awareness should be explained. According to Wagner,
Torgesen and Rashotte (1994) phonological awareness contains phonological
analysis and phonological synthesis. Phonological analysis includes elision and

segmentation of phoneme while phonological synthesis assesses blending abilities. In
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specifically, phonological analysis is measured with syllable and phoneme levels.
Syllabic awareness means to be able o divide a word into syllables while phonemic
awareness refers to the awareness of the word composed with sounds (Gillon, 2007).
For example, the Turkish word “kedi”(cat) has two syllables /ke/, /di/ in the syllabic
level and composed of the sounds in that order /k/, /e/, /d/, /il in the phoneme level.

Based on tasks divisions of Wagner, Torgesen and Rashotte (1994) and
Gillion (2007), the current study assesses phonological awareness in both syllabic
and phoneme level. Phonological awareness contains deletion and segmentation
tasks of syllable and of phoneme as phonological analysis abilities. Also, syllabic
and phoneme blending abilities as phonological synthesis are measured in the study.
To clarify tasks in the study, the explanations and examples of elision, segmentation
and blending tasks are given below.

Firstly, in the elision task, syllable elision means the ability to delete a certain
syllable in a multisyllabic word, but phoneme elision is the ability to delete a certain
phoneme in a word. For example, the Turkish word “okul” means school. The word
has two syllables (/o/, /kul/). In syllable deletion, after deletion of the syllable /kul/,
the remaining word is “0” (it). Similarly, in the deletion of phoneme, only the sound
/1] is asked to delete, and the remaining word is “oku” (read). Secondly, in the
segmentation ability tasks, syllable segmentation refers to the ability to identify the
syllables in a word and phoneme segmentation is to measure the ability to identify
the phoneme in a word. To illustrate, the child is asked to segment the word into
syllables /o/ and /kul/ in the syllable segmentation when the answer should be the
sounds /o/, /k/, lul, /I/ in the phoneme segmentation. Lastly, while syllable blending
refers to the ability to combine separate syllables to form a word, phoneme blending

means the ability to combine separate sounds to form a word. For instance, the
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examiner says “o” and “kul” with a certain pause, the child should say the
combination of syllables “okul” in the syllable blending. However, in the phoneme
blending, the examiner says all sounds separately like /o/, /k/, /ul, /I/, and the child
should say “okul” gathering the sounds in the mind. As seen, the segmentation tasks
are reverse of blending and vice versa. With these explanations of tasks, this study
was aimed to measure comprehensive aspects of phonological awareness. The next
parts give the relationships between phonological awareness and reading fluency

with some studies.

2.3.1 Phonological awareness and reading fluency
Phonological awareness is important in early reading (Bee, 2000; Feldman, 2004).
Anthony and Francis (2005) emphasized that phonological awareness is strongly
related to literacy acquisition. They claimed that individuals who are poor in
identifying sounds within words will also have difficulty in learning to read. Gray
and McCutchen (2006) found that phonological awareness had a significant
relationship with word reading not only in the kindergarten (r=.70, p<.01)) but also
in the first and second grade (r=.37, p<.01). According to the results, relationship
between the two is strong in the beginner readers. However, in another work,
Torgesen, Wagner, Rashotte, Burgess, & Hecht (1997) found that phonological
awareness in both second and third grades make a unique contribution to a variety of
reading skills of the following two years, that is fourth and fifth grades in
longitudinal study.

In addition, phonological awareness has a strong relationship with reading
accuracy (Juul, Poulsen & Elbro, 2014; Oakhill & Cain, 2012). Oakhill and Cain

(2012) looked for the predictors of reading skills in a longitudinal study. They
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followed 83 children with ages from 7- 8 years to 10-11 years. In the result, they
found that phonemic awareness is a predictor of the later word- accuracy
performance. Juul, Poulsen and Elbro (2014) also found that phoneme awareness was
a strong predictor of accuracy. They examined reading skills (RAN and phonological
awareness) from kindergarten to second grade. In the result, phoneme awareness
strongly predicts the accuracy of word recognition skills of the second grade.

Furthermore, phonological awareness skills are related to reading difficulties
(Compton, DeFries, & Olson, 2001; McBride-Chang, Liu, Wong, Wong, & Shu,
2012; Savage & Frederickson, 2005). McBride-Chang, et al. (2012) examined the
cognitive skills of poor readers in English, of poor readers in Chinese and of poor
readers in both languages with of a control group. All groups of poor readers showed
the lower performance on phonological awareness than readers who went through a
normal development process in a four-year longitudinal study. In addition, Savage
and Frederickson (2005) found that phonological processing tasks (phonological
awareness, rapid naming and phonological memory) predicted reading accuracy and
comprehension in the poor readers. Compton et al. (2001) explored double deficits
hypothesis in a large group of children with reading disabilities. Their participants
were 476 children with RD. As a result, phonological awareness proved to be a
unique contributor to reading.

Despite the difference in phonological properties of languages, phonological
awareness predicts reading in many languages (McBride-Chang, et al., 2005; Moll, et
al., 2014). McBride-Chang, et al. (2005) investigated variables that have associations
with reading across four languages in second graders. They found that phonological
awareness predicts reading in English and in Korean (McBride-Chang, et al., 2005).

In addition, Moll, et al., (2014) showed that phonological awareness has a unique
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contribution to reading skills in five languages: English French, German, Hungarian
and Finnish. As a result, they concluded that phonological awareness with
phonological memory predict higher amounts of unique variance of reading accuracy
in the second grade. As a result, studies show that phonological awareness is related
to reading fluency in many ortographies. The next part explains the relationships
between phonological awareness and reading in the Turkish language as a tranparent

ortography.

2.3.2 Phonological awareness studies in Turkish

Studies about phonological awareness and its effects on reading acquisition have
begun to increase in the last two decades. The study of Oney and Goldman (1984)
about the effects of Turkish phonological transparent orthography on reading
acquisition paved the way for phonological awareness research. Then, Oney and
Durgunoglu (1997) looked at the relationships between reading and phonological
awareness skills. They used phoneme deletion, phoneme blending, syllable blending,
phoneme segmentation, syllable segmentation and selecting a rhyming word as
phonological awareness tasks. They found that phonological awareness contributes
to word recognition in the first grade.

Another study of Durgunoglu and Oney (1999) is a comparison about
phonological awareness across Turkish and American students in the preschool and
first grade. They used tasks of syllable and phoneme segmentation, and of initial and
final phoneme deletion. They firstly found that phonological awareness increases
when children become literate. They also argued that Turkish children are more
successful in all phonological awareness tasks because of the transparent

orthography of Turkish.
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The relationships between phonological awareness and reading were
investigated in longitudinal studies from preschool to second grade (Babayigit &
Stainthorp, 2007; Giildenoglu, Kargin & Ergiil, 2016). Firstly, Babayigit and
Stainthorp (2007) examined whether preschool phonological awareness makes a
contribution to subsequent reading skills. They used phoneme and syllable deletions,
ryhme awareness, syllable tapping, onset awareness. Their participants were 56
preschool children and they followed them for two years. However, they found that
preschool phonological awareness was not a significant predictor of later reading.

Another longitudinal study about preschool phonological awareness skills’
influences on reading in first grade resulted differently. Giildenoglu, Kargin and
Ergiil (2016) measured phonological skills of 85 students in the kindergarten and
then examined word reading in the first grade. They found that students with poor
and proficient phonological skills have similar performance of word reading
accuracy whereas the proficient ones have better performance in reading fluency.

Moreover, Karakelle (2004) examined whether phonological awareness with
letter knowledge affect reading fluency in the first grade. In the study, the
participants were first graders. Letter knowledge and phonological awareness skills
were measured at the beginning of the year but their reading fluency was tested at the
end of the year. In this study, phonological awareness consisted of rhyming,
phoneme deletion, phoneme blending and syllable blending. The findings of the
study showed that children who can recognize and name letters with high
phonological awareness read more fluently than children who fail in these tasks or
succeed in only one of them. It was found while reading fluency was predicted by
letter naming and phonological awareness separately; letter knowledge and

phonological awareness skills together have strong affect in reading fluency.
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In addition to the study of Karakelle (2004), Erdogan and Erdogan (2010)
examined the level of the first graders on phonological awareness. In this study,
phonological awareness was measured with tasks of “realizing that words are
composed of syllables”, “realizing that words can be rhymed”, “realizing that words
can start with the same phoneme” and “realizing that words can end with the same
phoneme”. They found that first grade students who took preschool education proved
to be in the medium level in all subscale of phonological awareness test.

Recently, Ozata, Babiir and Haznedar (2016) studied phonological awareness
in monolinguals and bilinguals in Turkish and English. Their participants were 16
Turkish and 16 English monolinguals and 50 bilinguals. It was found that
phonological awareness is the powerful predictor of word reading in Turkish.

In summary, there are many studies which showed the relationships between
phonological awareness and reading in not only other languages but also Turkish.
Despite the studies in Turkish about the relationships between reading fluency and
phonological awareness in the first grade (Glindenoglu, Kargin and Ergiil, 2012;
Karakelle, 2004), there is one single study (Babayigit & Stainthorp, 2007) about the
relationships in the second grade which resulted differently. Also, there is no study
which investigates phonological awareness of poor readers or reading difficulties in

Turkish as a transparent language.

2.4 Rapid automatized naming

Another important element of reading development is automatization. Rapid
Automatized Naming (RAN) is defined as the ability to verbalize the name of
visually presented stimulus quickly and accurately (Denckla & Rudel, 1976a;

1976b). Wagner and Torgesen (1987) mentioned RAN as phonological recoding in
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lexical access in phonological processing. They defined RAN as recoding written
symbols in sound-based representational system to get from written word to its
lexical referent. RAN is to measure efficiently retrieval skills of participants from
long term memory in phonological representation of words (Torgesen, Wagner,
Rashotte, Burgess, & Hecht, 1997).

The original RAN and Turkish RAN have four tasks: objects, colors, numbers
and letters. In RAN tasks, participants name objects, colors, numbers and letters
quickly and accurately, and duration of naming is scored as RAN performance.
Digits/numbers and letters are alphanumeric stimuli while colors and objects are non-
alphanumeric ones. Alphanumeric stimuli are strongly related reading fluency than
non-alphanumeric (Wagner, Torgesen, & Rashotte, 1999). Therefore, this study uses
alphanumeric stimuli of RAN for seeing relationships between RAN and reading

fluency and the next part gives the relationships between RAN and reading fluency.

2.4.1 RAN and reading fluency

Although RAN was seen under the phonological processing umbrella (Wagner &
Torgesen, 1987), recent studies showed that RAN has a unique contribution to
reading fluency (Georgiou, Aro, Liao, & Parrila, 2016; Liu & Zhu, 2016;
Papadopoulos, Spanoudis, & Georgiou, 2016).

A vast variety of studies exhibited that rapid naming is an independent factor
from phonological awareness of reading development for supporting the double-
deficit hypothesis (Compton, DeFries, & Olson, 2001; Georgiou, Aro, Liao, &
Parrila, 2016; Moll, et al., 2014; Plaza & Cohen, 2003; Powell, Stainthorp, Stuart,
Garwood, & Quinlan, 2007; Wolff, 2014). Plaza and Cohen (2003) examined the

relationships among rapid naming, phonological awareness and syntactic awareness
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in the first graders. They found that these variables are predictors of reading and
spelling. Regarding the tasks of RAN, they used the picture, digit and letter naming.
As a result, letter naming had the highest correlation with reading among the tasks.
Likewise, Powell et al. (2007) made a study with the tasks of RAN, phonological
awareness and reading in order to see their relationships. They conducted the study
with more than a thousand children who are from seven to ten. The findings showed
that children exhibited RAN deficits in the absence of deficits in phonological
awareness. Also, they showed that children with double deficits were the poorest
readers. Thus, the researchers advocated that naming speed is a different element
from phonological processes and naming speed processing may pose a second key
difficulty in reading and spelling.

Reading fluency and rapid naming is highly related in children with reading
difficulties (Compton, DeFries, & Olson, 2001; Cornwall, 1992; DeGroot et al.,
2017; Katzir, et al., 2006; Savage & Frederickson, 2005; Vaessen, Gerretsen, &
Blomert, 2009; Wolff, 2014). Savage & Frederickson (2005) investigated the
relationship between the rapid naming and text reading speed in poor readers. They
resulted in reading accuracy and rate was predicted by rapid digit naming. Digit
naming was significant predictor of reading rate after controlling accuracy. Also,
Katzir, et al. (2006) demonstrated the rapid letter naming contributed to a text
reading speed and accuracy scores in children with reading disabilities. Therefore, it
can be said that text reading fluency has a significant relationship with rapid digit
and letter naming in poor readers.

In addition to these studies, VVaessen, Gerretsen, & Blomert (2009)
investigated the double deficits hypothesis in children with dsylexia. They found that

rapid naming was related to reading speed in reading disorders. Similarly, rapid
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naming has a unique controbution to reading in children with reading disabilities in
the study of Compton, et al. (2001) who also examine the double deficit hypothesis.
Recently, Wolff (2014) explored RAN as a predictor of the reading speed in reading
difficulties. The researcher followed 112 children with reading difficulties in a
longitudinal intervention study. It was found that RAN predicts the reading speed in
children with reading difficulties and also there is reciprocal relationship between
RAN and reading speed in children with reading difficulties.

Moreover, there are some studies about relationships between reading speed
and RAN across different orthographies. Georgiou, Aro, Liao, and Parrila (2016)
explored the relationships between RAN and reading skilss in three languages:
English, Chinese and Finnish. They found that RAN has the strongest prediction of
reading fluency in all languages. In addition, Moll, et al., (2014) looked for the
effects of RAN in reading fluency in English, French, German, Hungarian, and
Finnish. According to the results, RAN was the best predictor of reading speed in all
ortographies.

Recently, Georgiou, Parrila, Cui, and Papadopoulos (2013) pointed out RAN
is related to oral reading fluency in Greek. Their participants were 65 second graders
and 65 six graders. It was found that only digit naming explained reading fluency
within RAN subtests in both grade. Liu and Zhu (2016) showed RAN explains
reading fluency and reading accuracy uniquely in Chinese language after controlling
some characteristics (age, vocabulary, non-verbal 1Q). They looked for phonological
awareness, RAN (digit), morphological awareness in 128 third and fifth graders.
They found while phonological awareness has a unique contribution to spelling,
RAN still has a significant effect on reading fluency after controlling reading

accuracy. Therefore, RAN may have different cognitive processing from
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phonological awareness on the reading fluency in many languages. In the next part,

studies about rapid naming in Turkish are presented.

2.4.2 RAN studies in Turkish

Although RAN as a reading skill is remarkable in the reading literature since the last
few decades, it is a new research area for Turkish literacy development. Firstly,
Bakir and Babiir (2009) adapted the RAN tasks into Turkish. They measured the
reliabilities and validities of the RAN. After the adaptation of the test, some studies
are made to investigate the relationship between reading and RAN.

According to the results of studies, it was found that RAN is the most
significant predictor of reading fluency in Turkish (Babayigit & Stainthorp, 2010;
Babayigit & Stainthorp, 2011). Babayigit and Stainthorp (2010) followed 57 first
grade children in one year longitidunal study in order to see the predictors of reading
fluency in Turkish. They found that RAN is consistent and the most significant
predictor of reading fluency in longitudinal aspect. (Babayigit & Stainthorp, 2010) In
addition, Babayigit and Stainthorp (2011) made another research about cognitive and
linguistic skills of children in the second and fourth grade Turkish children. They
followed these children for a year. The findings showed that again RAN is the most
significant predictor of reading fluency in all grades (Babayigit & Stainthorp, 2011).

Moreover, Babiir and Abolafya (in preparation) examined the relationships
between RAN and other reading skills in poor and good readers. Participants of the
study were 118 second grade students. The findings showed that there are significant
differences in RAN numbers and letters between poor and good readers. That means
poor readers had difficulties in rapid naming. In addition, the relationships between

RAN and other reading skills were found to be different in the two groups. In the
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poor readers, RAN numbers correlated with RAN letters and with oral reading
fluency. In contrast, in the good readers, RAN numbers and letters had not any
correlation with reading fluency. In conclusion, it can be said that RAN may
differentiate poor readers from good readers in Turkish, but more studies are needed
to ensure the relationships between RAN and reading fluency.

In summary, in contrast to the phonological processing model, most studies
showed that RAN independently works in reading fluency from phonological
awareness and it is found as a significant predictor of reading fluency as well as
phonological awareness. The last skill of phonological processing, is phonological

memory, which will be handled in the next part.

2.5 Phonological memory

The last phonological processing construct is phonological loop in working memory.
Working memory is “the ability to process and store information simultaneously”
(Daneman, 1991). Similar to the definition of working memory, phonological
memory was defined as “temporary storage verbal and acoustical information in
working memory” (Brandenburg, et al., 2017). Brandenburg et al. (2017) explained
the role of phonological memory in reading as: When a child reads a sentence,
phonological loop keeps acoustical representation of words in memory. Daneman
and Carpenter (1980) also stated that fluent reading activates a stored neural model
that executes fast reading and correct pronunciations with understanding of the word.
To measure phonological memory or verbal short term memory, generally the task of

digit span is used (Wagner, Torgesen, & Rashotte, 1994).
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2.5.1 Phonological memory and reading fluency

Phonological memory and reading are related (Gray & McCutchen, 2006).
According to Gray and McCutchen (2006), the experienced readers (first and second
graders) have higher perfomance on phonological memory than kindergarden
children as novice readers. They used ryming and not ryming word list recall for
measuring phonological memory. They also found that word list recall is
significantly related to word reading in kindergarden (r=.32) and in experienced
readers (r=.37).

Although phonological memory is related to reading, it does not have
significant unique variance to reading (Parrila, Kirby, & McQuarrie, 2004). Parrila,
Kirby and McQuarrie (2004) investigated longitudinal predictors of reading with
kindergarden throughtout the third grade. They found that verbal short term memory
(word span repetition) does not uniquely contribute to reading variance when
phonological awareness and rapid naming were controlled in all grades.

Not having unique contribution to reading may come from the effects of
working memory on relationships between reading and RAN. Papadopoulos,
Spanoudis, and Georgiou (2016) studied RAN and oral reading fluency relationships
in a longitidunal aspect. They followed children from the first grade to second grade.
They found that working memory (word span) has a significant role in the
relationship between RAN and reading fluency. Related to this result, Plaza and
Cohen (2003) also showed the relationships between short term memory and rapid
naming tasks. The findings showed that word span is correlated only with picture
naming and digit span is correlated with only letter naming. Thus, it can be said that
phonological memory and oral reading fluency are related either directly or

indirectly.
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Moreover, poor readers have low perfomance on working memory tasks.
Swanson and Howard (2005) found that not only poor readers but also children with
reading difficulties perfomed similarly low range in working memory (ryming/
digits). Similarly, Carroll, Solity, and Shapiro (2016) recently showed verbal short
term memory (digit span and non-word repetition) with PA and RAN are good
predictors of poor reading. They studied with 267 children at 4 years old and
followed them in 2, 3 and 4 years later. They found that poor readers do not suffer
from one deficit and they have more than one area in phonological processing
abilities.

In addition, Brandenburg, et al. (2017) examined phonological processing
elements (PA, RAN, PM) in children with reading disorder and with normal reading
in the third grade. They used word span and digit span tasks for meausuring
phonological memory. They found that PA, RAN and PM predict reading in both
groups in German languages. As they examined the relationships of contrusts in both
groups, they found that phonological awareness and phonological memory has
significant relationships in medium range (Brandenburg, et al., 2017).

Overall, although some studies demonstrated that phonological memory and
reading have indirect relationship, most studies showed that phonological memory
has relationships with reading fluency in English and also in Germany with
phonological awareness and RAN. The next part also covers studies about

phonological memory in Turkish.

2.5.2 Phonological memory studies in Turkish
There are some inconsistencies between the findings of studies about the relationship

of verbal short term memory with reading fluency in Turkish. For example,
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Babayigit and Stainthorp (2007) measured short term memory with word span and
forward digit span. They showed that short term memory in preschool is the most
prowerful and significant predictor of future reading skills in a two-year longitudinal
study. In speficically, forward digit span has the highest correlations with text
reading speed in all time periods. However, the same researchers investigated the
cogntive and lingusitic skillls of reading in children at second grade and fourth grade
(Babayigit & Stainthorp, 2011). They also followed these students for a year and
they used only digit span in measuring short term memory. It was found that short
term memory and reading fluency are not interrelated in this longitudinal study.

The first study in reading disability and phonological memory in Turkish was
conducted by Kesik¢i and Amado (2005). They examined phonological memory in
children with reading disabilities. They compared children with reading disabilities
to control group in non-word phonological memory, short term memory and VISC-R
subtests. They selected 49 children with RD and 49 children who were matched
according to age, gender and socioeconomic status. As a result, they found that RD
group made more errors in phonological memory and had lower score in digit span
and WISC-R verbal subtests.

In addition to this study, Tercan, Kesik¢i and Amado (2012) investigated to
phonological storage process in children with reading disability and two control
groups, which are verbal groups and performance groups according to WISC-R
subtests. Their participants are 19 children with 6- 14 ages in each group. They used
word and sentence repetition as phonological memory measurements. The findings
showed that children with reading disabilities show poorer performance on both

phonological memory measurements than the two groups.
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To sum up, studies in Turkish indicated while no relationship was proved to
be between reading and phonological memory in normal readers, children with
reading disabilities have lower performance on phonological memory. However,
there is no study to examine the relationship between phonological memory and
reading fluency in poor readers.

To conclude, the ingredients of the phonological processing model have been
discussed so far, but the next section is about the morphological awareness as a

linguistic variable.

2.6 Morphological awareness

Morphological awareness refers to the ability to consider and manipulate consciously
the smallest units of meaning in language (Apel, Diehm, & Apel, 2013).
Morphological awareness focuses on children’s conscious awareness of the
morphemic structure of the words and their ability to reflect on and manipulate that
structure (Carlisle, 1995). In a sense, it is children’s knowledge about morpheme and
their functions to give meanings to the words, so morphological awareness is one of
the metalinguistic awareness which is to think and learn consciously about sounds,
words and sentences with other language components (Fernandez & Cairns, 2011)
That means, children learn rules and principles of language and they can recognize
the violations of these.

Morphological awareness is handled in three types: inflectional morphology,
derivational morphology and compound. Kuo and Anderson (2010) defined
inflectional morphemes “mark syntactic or semantic relations between different
words in a sentence without altering the meaning” (p.163). However, the derivations

include the change in meaning of base with a morpheme and compounding is formed
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as a new word by merging two or more words or roots (Kuo & Anderson, 2010). The
current study was used for two types of morphological awareness: derivational and
inflectional morphology.

In detail, inflectional suffixes do not change the word form and the word can
be predicted easily with the knowledge of suffixes and stem. For instance, “okul”
(school in English) is a noun and “okulum” (my school) is still a noun with the added
/lum/ suffix that makes sense of the first person possessive pronoun.

On the other hand, derivational suffixes give a new meaning and often a new
syntactic class to a word (Marslen-Wilson, Tyler, Waksler, & Older, 1994).
According to Koda (2005), there are two derivational affixes: class altering and class
maintaining affixes. To illustrate for class altering suffix, “oku-mak” (read in
English) is a verb, but “okul” (school) is a noun with the added /-I/. That is, the word
gains a new meaning and a new syntactic class. The suffix derives a verb from a
