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Abstract

This study explores reading and spelling development of Turkish-speaking children in Grade 1 and 2. We
examined predictors of word spelling and reading skills as well as the developmental relationship between spelling
and reading abilities. Our major focus was on the role of phonological encoding skills and rapid automatized
naming (RAN) in reading and spelling. Data were gathered from 71 students and analyzed quantitatively. The
results showed that phonological encoding was a significant predictor of spelling skills while RAN was a strong
predictor of reading skills in Turkish. Besides, phonological encoding significantly contributed to the reading
skills of the second graders while it did not account for significant amounts of variance in word reading ability of
the first graders.
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1. Introduction

Reading and spelling are two essential skills that are important to the development of literacy (Otto,
2008). Given that literacy is a fundamental skill in modern life to have access to knowledge and share
information across generations, it is crucially important to understand the linguistic and cognitive
principles and predictors of literacy development (Caravolas & Samara, 2015). Among others,
phonological awareness and rapid automatized naming (RAN) are two of the variables that have long
been noted to have critical roles in the development of spelling and reading (Gentry, 1982). Phonological
awareness, for instance, has been found to be a significant predictor of learning to read and spell in
different languages such as English (Bradley & Bryant 1983; Caravolas, Hulme, & Snowling, 2001,
Torgesen, Wagner, Rashotte, Burgess, & Hecht, 1997), Czech (Caravolas, Volin, & Hulme, 2005),
German (Goswami & Bryant, 1990), Greek (Nikolopoulos, Goulandris, Hulme, & Snowling, 2006) and
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Turkish (Oney & Durgunoglu, 1997) while RAN is found to be a strong predictor of reading (Bowers
& Wolf, 1993; Kirby, Parrila, & Pfeiffer, 2003; Norton & Wolf, 2012; Wolf & Bowers, 1999).

1.1. Literature review

1.1.1. The relationship between reading and spelling skills
Reading and spelling skills are two abilities that constitute literacy and there are different views about

the relationship between these two skills. Research in different languages has shown that despite many
similarities, reading and spelling development differ largely across languages (Joshi & Aaron, 2006).
Many researchers proposed that at the beginning of literacy acquisition process, reading and spelling are
quite different abilities, which is called as discrepancy hypothesis (Bryant & Bradley, 1980; Frith, 1980;
Goswami & Bryant, 1990). According to the discrepancy hypothesis, at the beginning of the acquisition
process, children are likely to read visually (holistically) while they tend to spell segmentally
(phonologically). At later stages, the two skills are claimed to become linked. The hypothesis claims
that spellings of the beginners show phonemically segmented word representations. However, unlike
spelling, their reading mainly depends on overall shapes of words. In other words, while learners can
use phonological awareness effectively for spelling, they are not able to use it for reading (Fletcher-
Flinn, Shankweiler, & Frost, 2004).

With regard to the discrepancy hypothesis, the model proposed by Frith (1985) provides a theoretical
framework with an interaction between reading and spelling skills. Frith (1985) identifies reading
development with three phases which are identified with three skills. The first stage is called
logographic, and the strategy used in this stage is the instant recognition of familiar words. In other
words, children recognize the word as a whole and then pronounce it with the help of important visual
cues, like salient graphic features. Despite being able to recognize familiar words, they are almost unable
to write more than a few words from memory since full cues are required for spelling (Eme & Golder,
2005).

The second stage, the alphabetic stage, is characterized by the strategy to know and use individual
phonemes and graphemes and their correspondences. It involves decoding grapheme by grapheme.
Unlike logographic stage, letter order and phonological components play an important role in this stage
(Frith, 1985). Starting to spell by building up correspondences between sounds (phonemes) and letters
(graphemes) shows the entry to the alphabetic stage. Children then apply this skill-awareness of the
relationships between sounds and letters- to reading and gradually become competent to use
phonological decoding for new and nonsense words (Eme & Golder, 2005).

In the third stage, the orthographic phase, children can instantly analyze words into orthographic
units without phonological conversion. By the recombination of these units, children can create an
unlimited number of words. As a result, reading and spelling become independent of phonological
strategies (Frith, 1985). Based on this three-phase literacy development model, Frith (1985) came up
with a new one: Six-Step Model.

In the model (Table 1), each stage is divided into two steps for reading and spelling skills. In each
step, reading or spelling may be the leading strategy used in that particular step. That is, when
logographic strategy reaches an advanced level, it becomes ready to be used for spelling. When the
alphabetic (phonological) strategy is first adopted for spelling, the logographic strategy is still in use for
reading. As soon as the alphabetic (phonological) strategy reaches an advanced level, it will be adopted
for reading. That is, the alphabetic strategy paves the way for the use of this strategy in reading (Ellis,
1994).
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Table 1. Frith’s six-step model of reading and spelling development (Frith, 1985)

Step Reading Spelling

la Logographic (Symbolic)
1b Logographic Logographic
2a Logographic Alphabetic
2b Alphabetic Alphabetic
3a Orthographic Alphabetic
3b Orthographic Orthographic

Source: Frith (1985, p. 311)

According to the model, as spelling uses alphabetic strategy longer than reading, the reading skill
moves from phonological stage to orthographic stage earlier than spelling skill. This makes spelling skill
phonologically oriented for a longer time, compared to reading. In the last stage, while reading skills
mainly use orthographic strategy, alphabetic (phonological) strategies are utilized by spelling skills for
a longer time (Frith, 1985). It is assumed that in the last stage, extensive reading practice using alphabetic
strategy strengthens the analysis of letter series in words. As a result, this helps the reader develop
orthographic representations letter by letter. Then, these representations are transferred to the spelling
skill. Thus, reading paves the way for orthographic spelling (Ellis, 1994).

As can be seen, Frith’s stage model provides a broad framework for describing the link between
reading and spelling skills in an opaque language, English. However, it is not known for certain whether
this model can explain the development of literacy skills in transparent languages (e.g., such as Finnish,
Italian, Turkish, etc.) (Lehtonen, 2006). Therefore, conducting literacy research in different languages,
especially in transparent ones is likely to be significant as it will give the opportunity to compare and
contrast the literacy development processes in alphabetic languages.

1.1.2. The role of phonological awareness in reading and spelling development
Phonological awareness can be defined as one's ability to notice, think about, or manipulate the

individual sounds or phonemes in words (Torgesen et al.,1997). In a number of studies conducted in
many alphabetic writing systems, phonological awareness is found to be a core component of literacy
development in consistent (Caravolas, Volin & Hulme, 2005; Nikolopoulos et al., 2006; Oney &
Durgunoglu, 1997) and inconsistent orthographies (Bradley & Bryant 1983; Gillon, 2007; Wagner et
al., 1997).

Furthermore, the relationship between phonological awareness and the reading ability has been
extensively examined in English and phonological awareness is turned out to be one of the most
powerful predictors of reading development in English (e.g., Kirby, Parrila, & Pfeiffer, 2003; Muter,
Hulme, Snowling, & Stevenson, 2004; Torgesen et al., 1997). However, there has been contradictory
research evidence from consistent orthographies. While some studies conducted in orthographically
consistent languages have revealed that phonological awareness may not be an important predictor of
reading (e.g., Aarnoutse, van Leeuwe, & Verhoeven, 2005; Babayigit & Stainthorp, 2007), other studies
indicated that phonological awareness may be important, but only during the first grades (e.g., de Jong
& van der Leij, 2002; Furnes & Samuelsson, 2010; Wimmer, Mayringer, & Landerl, 2000).

Despite the mixed findings across languages, it appears that the relationship between phonological
awareness and reading is more distinct in opaque orthographies (e.g., English, French) than many
transparent ones (e.g., Finnish, Turkish). The reason for this may be “the time” needed to establish
reliable grapheme-phoneme recording procedures in different languages (Goswami, Ziegler, &
Richardson, 2006; Seymour, Aro, & Erskine, 2003). During reading development in transparent
orthographies, it is likely to be an almost effortless challenge as one letter or a letter cluster is normally
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pronounced in the same way. However, in less transparent or opaque orthographies such as English,
letters can have multiple pronunciations and this fact places heavier demands on understanding and
applying phonological awareness skills (Furnes & Samuelsson, 2011).

Unlike reading, spelling is a more sensitive index of phonological awareness skills than reading
(Perfetti, 1997). Much evidence is presented in support of the relationship between spelling and
phonological awareness across languages (Aidinis & Nunes, 2001; Caravolas et al., 2005; Plaza &
Cohen, 2003). On the other hand, several studies conducted in consistent writing systems such as Dutch,
German, and Turkish have concluded that phonological awareness skills play a more central role in
children’s early spelling development than reading development (Babayigit & Stainthorp, 2007; Landerl
& Wimmer, 2008; Wimmer & Mayringer, 2002).

In line with these studies on transparent languages, Babayigit and Stainthorp (2011) conducted a
longitudinal study to examine the central components of reading and spelling skills in Turkish with the
testing battery of tasks including phonological awareness and RAN. One hundred and three Turkish
Cypriot children from 2nd and 4th grades were followed for a year into 3rd and 5th grades respectively
to monitor the roles of phonological awareness and RAN in reading and spelling among older age
groups. They found that phonological awareness was the strongest predictor of spelling, even among
older children, whereas RAN was a powerful predictor of reading skill.

In another study by Sonmez (2015), 77 Turkish- speaking children in Grade 3 and 4 were assessed
in order to find out the role of phonological awareness skills and RAN in predicting reading and spelling
achievement. The results showed that phonological awareness was a significant predictor of spelling
skill in Turkish while RAN was a strong predictor of reading skill. However, independent of
phonological awareness skills, RAN was also found to make a significant contribution to spelling
achievement at both grade levels. That is, as the grade level increased, the role of phonological skills
tended to decrease while RAN started to play a more significant role both in reading and spelling
performance.

In short, previous research showed that phonological awareness is one of the most powerful
predictors of reading development mostly in opaque languages, namely in English. In contrast, in
transparent orthographies, especially in Turkish, the relationship between phonological awareness and
reading is found to be less informative. However, regarding spelling, in transparent orthographies,
phonological awareness skills are found to have a significant role in spelling development.

1.1.3. The role of rapid automatized naming (RAN) in reading and spelling development
Rapid automatized naming (RAN) is defined as the ability to verbalize the accurate name of visually

presented stimuli such as digits, letters, colors, and objects, as quickly and correctly as possible (Denckla
& Rudel, 1976a, 1976b). Starting with the research by Denckla and Rudel (1974, 1976a, 1976b), a
considerable amount of cross-linguistic research has suggested that RAN is strongly associated with
reading ability (e.g., Babayigit & Stainthorp, 2010; Badian, 1993; Bowers & Swanson, 1991; Cornwall,
1992; Norton & Wolf, 2012; Wimmer & Mayringer, 2002).

In contrast to abundant amount of research on the relationship between reading and RAN, studies
examining the relationship between RAN and spelling were limited. Thus, the relationship between
RAN and spelling skills has started to attract attention in the literature in a number of studies. It was
considered that there should be a relationship between RAN and spelling across languages since spelling
depends upon the nature of the orthographic representations. These representations, defined as memories
of words’ spellings (Georgiou, Torppa, Manolitsis, Lyytinen, & Parrila, 2012, p.325), are indexed by
RAN (Bowers & Wolf, 1993).

A few studies have investigated the relationship between RAN and spelling in opaque languages,
English in particular, and found that RAN predicts spelling (Furnes & Samuelsson, 2011; Georgiou et.
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al., 2012; Savage, Pillay, & Melidona, 2008; Stainthorp, Powell, & Stuart, 2013; Verhagen, Aarnoutse,
& Van Leeuwe, 2010). In contrast, some recent findings from studies on languages with regular
orthographies showed that RAN was not predictive of spelling (Babayigit & Stainthorp, 2010; Landerl
& Wimmer, 2008; Nikolopoulos et. al., 2006; Wimmer & Mayringer, 2002). In a longitudinal study by
Landerl & Wimmer (2008), 115 students from Grade 1 to 8 were investigated to find out the
development of word reading fluency and spelling in German. The results showed that RAN was the
strongest predictor for reading fluency while phonological awareness was found to predict spelling in
German. In another study by Babayigit & Stainthorp (2010), 57 Turkish speaking children were
followed from Grade 1 to 2 to investigate the role of RAN skills in reading and spelling development in
the transparent orthography of Turkish. They found that RAN was a powerful and consistent predictor
of reading skill, but not of spelling.

To sum up, these studies showed that RAN was a strong predictor of reading ability regardless of the
transparency of the language. However, in transparent languages such as Turkish (Babayigit &
Stainthorp, 2010) and German (Wimmer, Landerl, & Frith, 1999), RAN did not have a predictive role
on spelling although it was strongly associated with spelling in opaque languages like English.

1.2. Research questions

The primary purpose of this study is to examine the role of phonological awareness and RAN in
Turkish spelling and reading development across first and second grades of elementary school. Despite
detailed investigation of these factors and their roles in reading in the literature, little research has
focused on phonological awareness and RAN in spelling performances of Turkish speaking children
(e.g., Babayigit & Stainthorp, 2010; Sonmez, 2015). Thus, this study aims to gain more insight into
Turkish spelling skills by examining the roles of phonological awareness and RAN in spelling
performances of students in the early years of schooling.

The study has attempted to answer the following research questions:

1. What are the intercorrelations among phonological encoding, RAN, word reading and word
spelling? Does the relationship differ in the 1 and 2" grade?

2. Do phonological encoding skills and RAN contribute significantly to spelling ability of 1% and
2" graders? Does this relationship differ in the 1% and 2" grade?

3. Do phonological encoding skills and RAN contribute significantly to reading ability of 1% and
2" graders? Does this relationship differ in the 1%t and 2" grade?

2. Method

The present study aims to investigate the role of phonological awareness and RAN as predictors of
reading and spelling skills of monolingual Turkish-speaking children during the first 2 years of
schooling. We examined a sample of Turkish first and second graders with a battery of tests to measure
phonological awareness skills and RAN in order to investigate their contribution to reading and spelling
abilities. In the current study, in accordance with Savage et al. (2008), phonological awareness was
measured in the form of phonological encoding skills by using a nonword spelling task. As the nonwords
are not directly retrieved from the lexicon, grapheme-phoneme correspondence rules are needed for their
processing in the spelling task. Thus, these kinds of tasks are generally considered as a direct measure
of the ability to apply encoding skills (Savage et al., 2008).
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We hypothesized that phonological awareness, measured in the form of phonological encoding
skills, would have strong correlations with the spelling ability while RAN would strongly correlate with
reading regardless of the grade level. Also, RAN was expected to predict reading ability across grades
and phonological awareness was expected to predict spelling development in Grade 1 and 2.

2.1. Sample / Participants

The participants of the study were a total of 71 first and second grade students in a state school
located in a low-income area of northern Istanbul, Turkey. They were tested midway through the second
term of the school year. None of the students repeated their first year and none of them were reported to
have any known psychological, intellectual or emotional problems. Table 2 lists demographic
information about the participants.

Table 2. Mean age (standard deviation), gender, and total sample size at Grade 1-2

Grade 1 Grade2

Age in months 81 (6) 94 (7)

Girls (%) 20 (28) 18 (25)

Boys (%) 16 (23) 17 (24)
Total sample size 36 35

2.2. Instrument(s)

In the present study, four different tests were used in order to assess the reading and spelling abilities
of Turkish speaking children.

2.2.1. Word level reading
This subtest was used as a measure of reading decoding ability of the participants. In the test,

participants were asked to identify seven letters and to read 64 isolated words of increasing difficulty.
The test was discontinued after six consecutive errors. The Cronbach’s alpha coefficient was .96.

2.2.2. World level spelling
This test was developed by the first researcher for this study to measure the spelling ability of the

participants. It includes 35 isolated words of increasing difficulty which were chosen from a corpus of
the words in Turkish books used for Turkish classes in first and second grades. Based on the frequencies
of the words in the books, 35 most frequent words were determined among each syllable group- from
1-syllable to 9-syllable. Both inflected and uninflected words were included in the test in order to display
morphological richness of Turkish. In the test, the participants were given answer sheets and asked to
write the isolated words they heard while the researcher was reading aloud the words twice after the
presentation of two practice items. The overall internal reliability measure (Cronbach’s alpha) of the test
was found to be .90.

2.2.3. Phonological encoding
This test was used to measure the knowledge on phonological patterns of word forms, especially the

ability to write the sounds using phonological encoding skills. The test includes 39 items (7 phonemes
and 32 nonwords). The participants were expected to write the items on an answer sheet while the
researcher was dictating them twice. Before starting the test, participants got familiarized by practice
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items for both writing phonemes and nonwords. The test was discontinued after four consecutive errors.
The internal reliability measure of the test was found to be .98.

2.2.4. RAN (Digits)
HOTI (digits) (Bakir & Babiir, 2009, 2018) was used as a measure for rapid naming skills of the

participants. In the digit naming test, the participant was asked to name a series of 50 items. The test
items included the numbers 2, 4, 6, 7, and 9, which are arranged randomly in a 10x5 matrix. The
participant was required to read aloud the rows from left to right as fast and accurately as possible.

2.3. Data collection procedures

All tests were administered to the first and second graders between April and June during school
days. Before implementing the tests, an official permission from the Ministry of National Education was
obtained as well as the consent of the school administration, the teachers and the parents. All the
participants were administered word reading, RAN (Digits), and phonological encoding tests
individually in a quiet room in their school. The word spelling test was carried out through group
administration in the classroom. It took nearly eight weeks to administer all the tests to all participants.

All tests were administered by the first researcher. Firstly, word spelling test was administered to the
first graders and second graders. Then, the other tests were administered in the following order: word
reading, rapid digit naming, and phonological encoding. All the participants were ensured to have a pen
and an eraser before the administration of the tests.

2.4. Data analysis

The first and second grade students were given several tests including spelling, phonological
encoding, reading and rapid naming to investigate the underlying components of the spelling and reading
ability. To evaluate the quantitative data gathered from the participants, it was entered into 20.0 version
of SPSS (Statistical Package for Social Sciences) to conduct statistical analyses. Before conducting the
analyses, the distribution of the scores was examined and some outliers were removed. The normality
tests were carried out to see whether the data have a normal distribution. The results of the normality
tests, skewness and kurtosis values showed that the scores had a normal distribution.

In order to see the intercorrelations between phonological skills, RAN, word reading and word
spelling scores, Pearson product-moment correlations were run. Lastly, two-step multiple regressions
(hierarchical model) were run in order to examine the effects of phonological encoding and rapid naming
on students’ word spelling and word reading skills.

3. Results

In the current study, we examined the contributions of phonological awareness and rapid naming to
reading and spelling abilities of Turkish- speaking children in Grade 1 and 2. It was hypothesized that
phonological awareness would make unique contributions to spelling skill at each grade. In addition,
RAN was predicted to contribute significantly to reading ability across grades. We examined our
research questions using correlational and a series of hierarchical regressions analyses.

3.1. Descriptive statistics

Descriptive statistics (i.e., means, standard deviations, minimum and maximum scores) are presented
in Table 3. All the tests, except the RAN test, were registered as total number correct, with higher scores
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indicating better performance. The RAN task was reported in terms of seconds, that is, shorter times
indicated better performance.

Table 3. Descriptive statistics for Grade 1 and Grade 2

Grade 1 Grade 2
Tests Min. Max. Mean (SD) Min. Max. Mean (SD)
(Maximum Score)
Word Reading (76) 26 53 38,66 (7,33) 40 71 56,74 (8,76)
Word Spelling by Dictation 2 35 21,94 (7,73) 8 35 25,31 (7,68)
(35)
RAN 26.12 66.29 40,76 (9,43) 21.63 52.34 31,79 (7,11)
Phonological Encoding (49) 29 49 42,00 (4,69) 30 49 44,06 (4,13)

As can be seen in Table 3, the scores on all measures in Grade 1 and 2 showed good variability with
no floor or ceiling effects. Descriptives show that the participants in Grade 2 had better scores on all
measures than first graders. In the first grade, the participants spelled an average of 22 words and read
an average of 38 words. However, the second graders spelled and read an average of 25 and 56,
respectively.

3.2. Relationships between reading and spelling measures

Bivariate correlations were calculated among the measures for children of Grade 1 and 2 separately.
As can be seen in Table 4, all correlations were statistically significant and ranged from low to high.
Correlations of the word spelling task with the RAN task were non-significant in the first and second
grade.

Table 4. Correlation Matrix for Interrelations among Measures for Grade 1 and Grade 2*

Variables 1 2 3 4
1. Word spelling - .482** .408* -.212
2. Phonological encoding .805** -- 453* -.418*
3. Word reading .316 174 -- -.555**
4. RAN-digit -.192 -.095 -.454%* -

Note. *p< .05, ** p< .01
*First grade students located below diagonal, second grade students located above diagonal.

In the first grade, measures of word spelling and phonological encoding were highly correlated with
one another (r= .80, p< .01). Regarding reading scores of first graders, unlike spelling, there was a
statistically significant negative correlation between word reading skills and rapid naming (r= -.45, p<
.01).

In Grade 2, word spelling and word reading skills of the second graders significantly correlated with
each other (r= .40, p< .05). Despite the strong correlation between phonological encoding skills and the
spelling ability of the first graders, word spelling was moderately correlated with phonological encoding
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in Grade 2 (r = .48, p< .01). Similar to first graders, rapid naming and reading ability significantly
correlated (r = .55, p< .01).

3.3. Hierarchical regression analysis

Hierarchical regression analyses were performed in order to find out the contribution of phonological
encoding skills and RAN to spelling and reading abilities of first and second graders. Two different sets
of hierarchical regression analyses were conducted for spelling and reading abilities at each grade. The
first set of analyses examined the contributions of phonological encoding skills and RAN to spelling
ability. For the entry sequence of the variables to the word spelling ability model, the correlations among
the variables and theoretical rationale were taken into account. In the analyses for each grade, with
regard to the previous studies, phonological encoding was entered in the first step since it was
demonstrated as the most influential variable on spelling ability. Then, RAN was included as Step 2.

As can be seen in Table 5 and 6, phonological encoding skills uniquely explained a significant
variance in spelling at each grade. In contrast, RAN did not explain any unique variance in spelling
performance of the students in Grade 1 and Grade 2. When the results of the first and second grade were
compared, it was seen that phonological encoding skills explained a unique 65% of variance in word
spelling ability in Grade 1 (F (1,32) = 58.981, p < .001), whereas the contribution of phonological
encoding in Grade 2 was much smaller (23, 2 %) (F (1,29) = 8.777, p < .01).

Table 5. Hierarchical Regression Analysis for Word Spelling at Grade 1 (N= 34)

Independent variable B t R R? AR?
Step 1 .805 .648 .637
PE .805 7,680%**
Step 2 .813 .662 .640
PE 7194 7,568***
RAN -117 -1,111

Note. PE = Phonological Encoding, RAN = Rapid Automatized Naming. B = Standardized Beta, AR?> = R Squared Change. *p <.05,
*%
p < .001.

Table 6. Hierarchical Regression Analysis for Word Spelling at Grade 2 (N=35)

Independent variable B t R R? AR?
Step 1 482 232 .206
PE 482 2,963**
Step 2 484 234 179
PE .500 2,747**
RAN -.044 -.239

Note. PE = Phonological Encoding, RAN = Rapid Automatized Naming. B = Standardized Beta, AR? =R Squared Change. *p < .05,
*%
p <.001.

The second set of analyses examined the contributions of phonological encoding skills and RAN to
reading ability. In these analyses for each grade, rapid naming (RAN) was entered as one step since it
was found to be the most influential variable on reading ability in the previous studies. Then,



766 Yilmaz Korkmaz et al. /Journal of Language and Linguistic Studies, 16(2) (2020) 757-774

phonological encoding was included as Step 2. Table 7 and 8 show the results of hierarchical regression
analysis for word reading skills across grade levels. The results show that rapid naming skills made a
significant contribution to word reading ability at each grade. It was found that rapid naming skills
accounted for 21% of the total variance (F (1, 32) = 8.320, p < .01) at Grade 1 and 29 % of the total
variance (F (1, 28) = 11.332, p < .01) at Grade 2 in reading achievement. Phonological encoding skills
contributed to word reading at Grade 2, however, it did not make a contribution to word reading at Grade
1. When the results across grade levels were compared, it was seen that phonological encoding skills
contributed word reading ability in Grade 2 (8 %) more than in Grade 1 (1,4 %). Moreover, there was
an increase in the amount of variance RAN performance accounted for in word reading ability (21 % at
Grade 1, 29 % at Grade 2).

Table 7. Hierarchical Regression Analysis for Word Reading at Grade 1 (N= 34)

Independent variable B t R R? AR2
Step 1 454 .206 182
RAN -.454 -2,884**
Step 2 473 224 174
RAN -.442 -2,779**
PE 132 832

Note. PE = Phonological Encoding, RAN = Rapid Automatized Naming. B = Standardized Beta, AR?> = R Squared Change. *p < .05,
*k)
p <.001.

Table 8. Hierarchical Regression Analysis for Word Reading at Grade 2 (N= 34)

Independent variable B t R R? A R2
Step 1 537 288 263
RAN -.537 -3,366**
Step 2 .609 370 324
RAN -432 -2,660*
PE 305 1,877

Note. PE = Phonological Encoding, RAN = Rapid Automatized Naming. B = Standardized Beta, AR? = R Squared Change. *p < .05, **p <
.001.

4. Discussion
4.1. The relationship between phonological encoding, RAN, word reading and word spelling

This study was designed to investigate the role of phonological encoding skills and RAN in Turkish
spelling and reading abilities of elementary school students in Grade 1 and 2. The results showed that
there was a strong correlation between phonological encoding and word spelling while word reading
and RAN were strongly correlated in each grade, which is in line with the findings of the previous
research (Babayigit & Stainthorp, 2010, 2011; Landerl & Wimmer, 2008; S6nmez, 2015; Wimmer &
Mayringer, 2002). Thus, this would suggest that first graders primarily rely on one-to-one phoneme-to-
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grapheme mapping and make use of the alphabetic strategy, phoneme-grapheme conversion strategies,
when working on spelling tasks. On the other hand, during reading, they use automatization skills more
than phoneme-grapheme conversion abilities when compared to spelling. That is, while reading,
students do not make use of phoneme-grapheme conversion skills. Instead, they retrieve orthographic
knowledge of words automatically. Moreover, during spelling, students make use of their phonological
knowledge. This is consistent with Frith (1985) who argues that reading and spelling skills are closely
related although they make use of different strategies at the beginning of acquisition processes. Children
are likely to read visually (holistically) while they tend to spell phonologically. In accordance with this,
the results showed that phonological awareness, assessed through phonological encoding skills,
correlated more strongly with spelling than reading. However, RAN correlated more strongly with
reading than spelling in Grade 1 and 2.

Taking differences at grade level into consideration, it was found that the strong correlation between
phonological encoding skills and spelling was weakened as the grade level increased. However, RAN
continued to have stronger correlations with reading when compared to Grade 1. Besides, the results
demonstrated that phonological encoding and reading are moderately correlated in Grade 2. Also, there
is a moderate correlation between word reading and word spelling skills when compared to Grade 1,
which is compatible with Frith (1985), as well. This means that first graders adopted phonological
strategies for spelling, but in Grade 2, phonological strategy reached an advanced level so second graders
started to adopt it also for word reading skills, which made reading and spelling associated with each
other. However, as spelling skills use phonological strategies longer than reading, spelling stays
phonologically oriented for a longer time compared to reading. Thus, in Grade 2, there is no correlation
between RAN and word spelling. This is also in line with the discrepancy hypothesis (Bradley & Bryant,
1980; Frith, 1980; Goswami & Bryant, 1990), which proposes that reading and spelling abilities at first
utilize different strategies and then they turn out to be closely related. In short, these findings indicate
that the first graders use different strategies while reading and spelling: they spell phonologically but
read holistically. Thus, the findings suggest that the discrepancy hypothesis and stage model by Frith
(1985) are applicable to a transparent language, Turkish.

4.2. The role of phonological encoding and RAN in word reading and word spelling

The present study also aimed to investigate the contribution of phonological encoding skills and rapid
naming in spelling and reading skills of the first and second graders in Turkish. The results showed that
phonological encoding skills accounted for a significant amount of variance in word spelling. However,
RAN did not make any significant contribution to spelling performance beyond phonological encoding
skills, as it added little predictive power to word spelling ability. Thus, it can be suggested that in the
beginning years of literacy education, word spelling in Turkish was predominantly based on students’
phoneme-grapheme conversion abilities, probably because of the transparent nature of the Turkish
language. This is consistent with Perfetti (1997) who proposes that phonological skills are considered
to be a more sensitive indicator of spelling rather than reading (Perfetti, 1997).

It was also found that RAN made a significant contribution to reading skills in both grades beyond
phonological encoding skills. To this end, the result replicated the findings of previous research,
indicating that RAN is strongly associated with reading ability at both grade levels (Babayigit &
Stainthorp, 2010; Badian, 1993; Bowers & Swanson, 1991; Cornwall, 1992; Norton & Wolf, 2012;
Wimmer & Mayringer, 2002).

Regarding the differences at grade levels, the results also showed that as the grade level increased,
the influence of phonological awareness started to decrease, although it was still significantly important
in predicting the spelling ability. However, there was no influence of RAN on spelling as the grade level
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increased. Thus, it can be concluded that phonological encoding skills had a dramatic contribution to
word spelling in Turkish at Grade 1 and Grade 2 while RAN performance had almost no contribution.
However, these findings contradict with the results of the study by Verhagen, Aarnoutse and Van
Leeuwe (2010), who reported that phonological awareness and RAN were significant predictors of word
spelling among Dutch speaking children in Grade 1 and 2. Spelling in Dutch in Grade 1 was predicted
mainly by phonological awareness although there was significant but minor importance of rapid naming
on spelling in Grade 1. However, spelling skill at the end of Grade 2 was predicted equally by
phonological awareness and naming speed.

Regarding Frith’s stage model (1985), on the other hand, the results of the study are compatible with
the ones reported in Sonmez (2015) and Candan, Babiir, Haznedar & Ergetin (2020). These studies
investigated the phonological encoding skills and RAN performance of third and fourth graders. The
results showed that RAN significantly predicted the spelling ability of the students in the third and fourth
grade. That is, third and fourth graders utilized automatization more during spelling. According to
Frith’s stage model (1985), automatization skills are adopted for spelling after they reached to an
advanced level in reading. Thus, it can be concluded that automatization is adopted for spelling in third
and fourth graders.

Regarding the differences at grade levels about reading skills, the influence of RAN tended to
increase as the grade level increased. This result is likely to indicate that RAN becomes more influential
in reading ability as automatization makes progress across grades. It was also seen that in Grade 2
phonological encoding started to make contribution to reading ability beyond RAN when compared to
Grade 1 although it is not influential. This finding might indicate that after phonological encoding skills
reach a mastery level, they are also started to be utilized by reading ability in addition to spelling as the
grade levels increase. Thus, it can show that besides orthographic processes, second graders make use
of phonological processes for reading, as well.

In short, the findings of the current study showed that, in Turkish literacy development, phonological
encoding has predictive power on spelling performance while RAN is an index of reading skills. As the
grade level increases, phonological encoding continues to be the stronger predictor of spelling, and RAN
significantly predicts reading skills. However, with the progress in phonological strategies, phonological
encoding makes small contributions to reading skills at higher grades.

5. Conclusions

The findings of the current study demonstrated that phonological awareness, which is measured in
the form of phonological encoding skills, were found to be the predictor of spelling ability whereas RAN
predicted reading performance significantly in Turkish across first and second grades of elementary
school. This situation indicated that the students at Grade 1 and 2 were at different developmental stages
regarding their spelling and reading skills, which is compatible with Frith’s stage model (1985). In
spelling, they were at the alphabetic stage, as indexed by their phonological encoding skills, on the other
hand, in reading, they were at the orthographic stage, as indexed by their performance in rapid naming.

In Grade 1 and 2, the significant correlation between phonological encoding skills and the spelling
ability indicated that spelling at Grade 1 and 2 was phonologically oriented. However, RAN was found
to have no significant contribution to the spelling performance of the students. On the other hand, in
addition to the significant contribution of rapid naming to reading performance, phonological strategies
were also utilized by the second graders in reading. Thus, this may be due to the fact that after reaching
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an advanced level in spelling ability, in addition to automatization skills, phonological knowledge was
also started to be used in reading ability, which is in accord with the stage model by Frith (1985).

In conclusion, the present study examined the roles of phonological awareness and RAN in reading
and spelling performances of students in Grade 1 and 2 as little research has focused on phonological
awareness and RAN especially in spelling performances of Turkish speaking children (e.g., Babayigit
& Stainthorp, 2010; S6nmez, 2015). In this sense, the results of the current study can provide more
insight into Turkish literacy development. Moreover, the results from the present study contribute new
information about the stage model by Frith (1985), which explains the relationship between reading and
spelling skills in an opaque language, English. The findings demonstrate that the stage model by Frith
(1985) is also applicable to a transparent language, Turkish.

5.1. Limitations and implications

There are some limitations of the study that need to be borne in mind. First, the findings of the study
may not be generalized to larger populations as convenience sampling was used as a method of data
collection to reach the participants. Using a wider sample of participants chosen by random sampling
would be better in terms of generalizability of the study. Moreover, the findings may be generalized
only to orthographies with similar characteristics to Turkish.

In addition, due to the time limitations, data in the current study were collected from the participants
at a single point in time, making use of cross-sectional research design. A longitudinal study in which
the same participants are followed to later grades would be useful in order to examine the relationship
of phonological encoding and rapid naming to Turkish spelling and reading development. Furthermore,
the participants were not tested in terms of their verbal ability and memory, which would enhance our
understanding about reading and spelling development in early years.

Lastly, data in the current study were collected from children in Grade 1 and 2 and children in
kindergarten were not included in the study. This is because in Turkey, children do not start learning
how to read and write in the kindergartens. Also, the activities for developing phoneme-grapheme
awareness of students are mostly limited to vowels in the kindergartens.

Despite these limitations, the findings of the present study have important implications for
instructional practice. As the results of the current study suggest, at the beginning of the literacy
development, spelling and reading skills utilize different strategies and knowledge. While students make
use of their phonological knowledge in spelling, they apply orthographic knowledge in reading. Thus,
educators should be aware of this fact and arrange the curriculum accordingly. In other words, spelling
should be taught as a separate skill by keeping in mind that during spelling different strategies are
activated than the ones in reading. Also, activities enhancing phonological and orthographic knowledge
can be included in the curriculum in order to reinforce the development of reading and spelling.
However, at later stages, when these two skills become linked, the growth in one ability will have an
impact on the other, according to Frith’s stage model (1985). Thus, teachers should be aware of this
relationship between reading and spelling. In practice, they might arrange activities promoting this
relationship.

In conclusion, the findings of this research are important. In practical terms, these results have the
potential to support teachers’ classroom practices in designing reading and spelling tasks. Moreover,
they may contribute to the development of the curriculum and teaching materials as well as the
production of new assessment tools in primary schools.
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Fonolojik bilgi ve hizli isimlendirmenin Tiirk¢e okuma-yazma ve imla

gelisimindeki roli

Oz

Bu caligma, ilkokul 1. ve 2. sinif 6grencilerinin Tiirk¢e okuma, yazma ve imla gelisimini incelemektedir. Calisma
kapsaminda, kelime diizeyinde okuma ve yazma becerileri yordayicilarinin yani sira, bu beceriler arasindaki
gelisimsel iliski de incelenmistir. Ozellikle fonolojik kodlama (FK) ve hizli otomatik isimlendirme (HOTTI)
becerilerine odaklanilmigtir. Calismada, 1. ve 2. simifa devam eden toplam 71 6grenci yer almig ve veriler nicel
olarak degerlendirilmistir. Caligmanin sonuglari, fonolojik kodlamanin Tiirkge yazma becerilerinin 6nemli bir
yordayicist oldugunu, hizli otomatik isimlendirmenin ise, Tirk¢e’ de okumanin yordayicisi oldugunu
gostermektedir. Ayrica, FK, ikinci siif 6grencilerinin okuma becerilerine 6nemli 6l¢iide katkida bulunurken,
birinci sinif 6grencilerinin kelime okuma becerilerine anlamli bir katkida bulunmamustir.

Anahtar sézciikler: Okuma; yazma ve imla; fonolojik kodlama
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