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I. INTRODUCTION 

Attainment of reading ability is one of the main goals in 

the first grades of elementary school (Biščević et al., 2021). 

According to the simple view of reading, reading is 

composed of decoding and linguistic comprehension 

(Hoover & Gough, 1990). These two skills, decoding, and 

linguistic comprehension, are both necessary prerequisites 

for reading comprehension. However, relative contribution 

of these skills to reading comprehension is still a contentious 

issue. Decoding is part of reading fluency which itself is a 

complex process. Research on reading fluency has soared in 

the last couple of decades (Crosson & Lesaux, 2010; 

Hasbrouck & Tindal, 2006; Morris et al., 2018; Park & 

Kim, 2015). To be able to read fluently, one needs to have 

sufficient accuracy for decoding words, to have adequate 

speed of reading and to have adequate prosody or 

expression. Defined in such a broad way, reading fluency is 

a very good indicator of overall reading development (Fuchs 

et al., 2001; Zumeta et al., 2012) and has been marked as a 

bridge from decoding to reading comprehension (Pikulski & 

Chard, 2005). Numerous studies have examined the 

predictors of reading fluency in different languages and with 

different orthographic depth (Georgiou et al., 2008; Landerl 

et al., 2019; Memisevic et al., 2019; Tobia & Marzocchi, 

2014). Most studies have found that phonological awareness 

and rapid automatized naming (RAN) have a large effect on 

reading fluency. Research in reading disabilities has shown 

that children with reading disabilities usually have some 

deficits in phonological processing. However, not all 

children with reading disabilities have phonological 

processing deficits. Research with hyperlexic children 

(Grigorenko et al., 2003) has shown that children can have 

excellent decoding skills but still have problems with 

understanding (Ostrolenk et al., 2017). In fact, according to 

the simple view of reading, children can have reading 

deficits due to both fluency deficits and comprehension 

deficits, to fluency deficits only and due to comprehension 

deficits only.  

Reading disabilities are prevalent in elementary school 

children. Some studies have shown that the prevalence of 

reading delay in elementary school students is around 12% 

(Fluss et al., 2008). Reading delays can originate from many 

reasons such as poor phonological skills (Carroll & 

Snowling, 2004), deficits in RAN (Powell et al., 2007), poor 

processing skills (Hoskyn & Swanson, 2000), and working 

memory deficits (Cain et al., 2004). Besides linguistic and 

cognitive factors, deficits in perceptual abilities can also 

lead to reading difficulties (Zoccolotti et al., 2016). In 

addition to these, some psychological variables such as 

motivation can play a significant role in reading (Troyer et 

al., 2019). Finally, demographic variables such as gender 

(Daly & Corcoran, 2019) and socio-economic status 

(Romeo et al., 2017) have an effect on reading development. 

In this regard, favorable socio-economic status has been 

linked to better reading outcomes, while the studies 

regarding gender have found female advantage in reading 

(Breda & Napp, 2019). The reading advantage for girls 

seems to increase with schooling, with difference being 

small in earlier grades and increasing with higher grades 
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(Reilly et al., 2019). Other factors, besides gender, have a 

varying level of importance in reading in different grades. 

Knowing the factors contributing to reading success and 

reading failure at different ages and different grades would 

inform the practice and would help the teachers and reading 

specialists to create more effective reading interventions. 

This study is part of the larger study examining predictors 

of reading fluency and reading comprehension in Bosnian 

(Memisevic et al., 2020). Bosnian language is a language 

with a transparent orthography and children are expected to 

be able to gain information from the text they read by the 

third grade. The literature on differentiating good and poor 

readers is scarce in languages with transparent 

orthographies. 

Thus, in this study we set to answer the following 

questions: 

1. Are there differences in the proportion of boys and 

girls belonging to the categories of good readers and poor 

readers at Grade 3? 

2. What are the greatest differences in several 

linguistic and cognitive skills between good readers and 

poor readers at Grade 3? 

3. How efficient these different linguistic and 

cognitive skills are at differentiating good and poor readers? 

 

II. METHODOLOGY 

A. Participants 

The sample for this study composed of 60 children (27 

boys and 33 girls; mean age: 8.5 years, SD- 0.6 years) 

attending third grades of elementary school. These 60 

children are a subset of a sample consisting of 168 children 

used in a previous study examining the predictors of reading 

speed and reading comprehension in Bosnian (Memisevic et 

al., 2020). Children were recruited from four randomly 

chosen elementary schools in Canton Sarajevo (three urban 

and one suburban school). According to children’s 

educational records, all children were free of any 

developmental disability or other neurological condition and 

none of them received any special education support. 

B. Procedure 

Detailed procedure and measures were described in 

Memisevic et al. (2020). Here we will only briefly mention 

the tests used. 

Reading speed 

Children were asked to read aloud a short, previously 

unseen text and the time to finish the reading was used as a 

measure of reading speed.   

Reading comprehension 

This task required children to answer a set of literal 

questions regarding the text that students have just read. 

These two tasks served to create a total Reading score 

which was calculated as the number of correct answers on 

reading comprehension test divided by reading passage time 

(shown below). 

 

Reading score = 
Reading comprehension

Reading speed
 

 

The first 30 ranked children (18% of the sample) were 

arbitrarily classified as good readers and last 30 ranked 

(18% of the sample) children were arbitrarily classified as 

poor readers and these 60 children were selected for 

subsequent analysis. 

C. Linguistic and Cognitive Factors 

Rhyme detection task  

This task was presented in a picture format. Students were 

presented with a list of 16 objects and told that each picture 

has a rhyme pair. Children were first named all the objects 

in the picture by the examiner to avoid any ambiguity in 

naming objects. Faster times mean better performance. 

Phoneme deletion task 

In this task, children were shown a list of 16 objects and 

were asked to name the objects without the first sound. 

Three demonstration items were given prior to the task. 

Again, faster times mean better performance. 

Rapid automatized naming Letters (RAN: Letters)  

This task comprises of five lowercase letters (a, d, o, p, s) 

that randomly repeat 10 times in an array of five rows for a 

total of 50 stimulus items (Wolf & Denckla, 2005). Time to 

name all the items was used as a measure of RAN letters. 

Rapid automatized naming Objects (RAN: Objects) 

This task comprises of five stimulus items (hand, book, 

dog, star, and chair) that randomly repeat 10 times in an 

array of five rows for a total of 50 stimulus items (Wolf & 

Denckla, 2005). Time to name all the items was used as a 

measure of RAN: Objects.  

Processing speed 

As a measure of processing speed, we used computerized 

version of letter-digit symbol substitution test from 

Psychological Experiment Building Language (Mueller & 

Piper, 2014). In this task, nine letters and nine digits are 

paired at the top of the screen. Children are requested to 

press the digits on the keyboard corresponding to letters 

presented in a random order. The task consists of 30 trials 

and takes approximately 3 min to finish. Time was measured 

in milliseconds and faster times mean better performance. 

Working memory 

As a measure of working memory, we used a 

computerized version of Corsi backward test (Mueller & 

Piper, 2014). The computerized version of this test was 

made on the basis of test description given by Kessels et al. 

(Kessels et al., 2000). Children were asked to mimic the 

researcher (in reverse order) as we tapped a sequence of 

nine identical spatially separated blocks. Higher scores 

mean better performance. 

Semantic fluency  

Semantic category of animals was used in this test. We 

used a standard procedure for conducting this test (Troyer et 

al., 1997). In this task, we asked children to name as many 

animals as possible in 1 min. Total number of named, non-

repeated animals was used as a measure of semantic 

fluency. Again, higher scores mean better performance. 
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D. Statistical Analysis 

To determine whether there are differences in the 

proportion of boys and girls in good readers and poor 

readers we performed a Fisher exact test. In order to 

determine differences between good readers and poor 

readers in linguistic and cognitive skills, we performed 

independent t-tests followed by calculation of Cohen’s d as 

a measure of effect size. Lastly, we performed a 

bootstrapped forest analysis for the categorical outcome of 

reading with all the independent variables in the model. An 

alpha level of .05 was used for all the tests. Statistical 

analysis was performed with a computer program SPSS v.27 

for Windows (IBM, 2020). 

 

III. RESULTS 

The first research question was to determine whether 

there are differences in the proportion of boys and girls in 

good and poor readers. These results are shown in Table I. 

As can be from the Table I, the differences in the 

proportion of boys and girls seem to vary depending on the 

reading group. This was confirmed by χ2 test (χ2 = 5.5; p = 

0.02) and Fisher’s exact test (2-tail), p = 0.04. More boys 

were in the category of good readers and more girls were in 

the category of poor readers.  

We next performed independent t-tests between good 

readers and poor readers on mean values of linguistic and 

cognitive variables.  

These results are shown in Table II. 

 

TABLE II: MEAN DIFFERENCES BETWEEN GOOD AND POOR READERS ON LINGUISTIC AND COGNITIVE TASKS 

category N Mean 
Std. 

Deviation 
t-test p Cohen's d 

Rhyme detection 

timea 

good 30 68.67 31.76 
-0.8 .42 -0.21 

poor 30 74.60 25.05 

Phoneme deletion 

taska 

good 30 49.30 13.82 
-5.3 <0.001 -1.4 

poor 30 87.23 36.38 

RAN: Lettersa good 30 24.47 5.10 
-3.3 <0.01 -0.84 

poor 30 29.27 6.23 

RAN: Objecta good 30 44.87 6.64 
-4.3 <0.001 -1.1 

poor 30 55.37 11.65 

Corsi backwards 

memory taskb 

good 30 5.80 1.97 
2.6 0.011 0.70 

poor 30 4.33 2.32 

Processing speedc good 30 3236.41 499.52 
-3.7 <0.01 -0.95 

poor 30 3961.83 956.06 

Semantic fluencyd good 30 16.63 4.51 
2.1 0.04 0.54 

poor    30        14.30 4.09 

 

 

As can be seen from Table II, there were statistically 

significant differences between good readers and poor 

readers on almost all variables except for the rhyming 

abilities. The largest difference was on a phoneme deletion 

task, almost 1.5 SD in mean difference and smallest, 

statistically significant, difference was on semantic fluency 

task (1/2 of SD).  

We next present results of bootstrapped forest analysis. 

Generalized R2 was .54 and misclassification rate was 11%. 

Classification matrix is shown in Table III. 

 
TABLE III: CLASSIFICATION MATRIX FOR 

PREDICTING GOOD AND POOR READERS 

Actual category 
Predicted Count 

poor good 

poor 24 6 

good 1 29 

 

Lastly, we present a variable contribution to the 

prediction power of the model to predict good and poor 

readers. These results are shown in Table IV.  

 

 

 

 

 

 

 

 
TABLE IV: VARIABLE CONTRIBUTION TO 

DIFFERENTIATING GOOD AND POOR READERS 

Variable G^2 Portion 

phon_time 5.22 0.2532 

PS_reaction 4.54 0.2202 

RAN: Object 3.47 0.1684 

Corsi_total 2.21 0.1073 

RAN: letters 1.93 0.0939 

SF 1.92 0.0933 

 

As can be seen from the table, the most important variable 

for differentiating good and poor readers was phoneme 

deletion task followed by processing speed. Rhyming speed 

had the smallest contribution to differentiating these two 

groups of readers. 

 

IV. DISCUSSION 

The goal of the present paper was to determine 

differences in cognitive and linguistic skills of good and 

poor readers. An additional goal was to determine whether 

there are differences in proportion of boys and girls in good 

readers and poor readers. Results of this study have found 

that more boys were in the category of good readers and 

more girls in the category of poor readers, a finding that is in 

TABLE I: NUMBER OF BOYS AND GIRLS IN THE GROUPS OF 

GOOD READERS AND POOR READERS 

Gender 
Good Readers 

N                  % 

Poor Readers 

N                 % 

Boys    18                66.7    9                33.3 

Girls    12                36.4   21              63.6 
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contrast with most of the current literature. There are a 

plethora of studies indicating that girls perform better at 

reading tasks than boys (Below et al., 2010; Logan & 

Johnston, 2009; Nalipay et al., 2020). Explanations favoring 

girls’ advantage in reading are positing motivational 

(Merisuo‐Storm, 2006) and linguistic (Lundberg et al., 

2012) factors to be main reasons on why the girls read 

better. This in turn leads girls to read more and thus increase 

the reading achievement gap. On the other hand, it is 

important to note that there are studies that found no 

differences in reading skills between boys and girls 

(Limbrick et al., 2012; White, 2007). In line with her 

study’s results, White noted that the notion of boys’ 

underachievement in reading is grossly overstated. Our 

results strongly support her claim.   

There are several potential explanations on why we might 

have found boys advantage in reading. First, children in our 

sample did not come from a clinical sample of children with 

diagnosed reading disability. In fact, none of the students in 

the sample received additional special education or had the 

support of reading specialists. Thus, it might be the case that 

poor readers in this sample are different from children who 

have a diagnosis of dyslexia or some other reading disability 

that put boys at disadvantage. It is, of course, very likely 

that some children from our category of poor readers had in 

fact some unconfirmed form of reading disability. Secondly, 

it might be the case that the boys’ attitudes towards reading 

are beginning to change and that the teachers are motivating 

boys to read more. Next explanation is relying on children’s 

age, as children are on average eight years old. It might be 

the case that the differences in reading skills and different 

reading trajectory will begin to emerge later in schooling. 

Lastly, gender differences we found might have been sample 

specific and might have been achieved by chance, especially 

due to the small sample size. As this was an unexpected 

finding, more research with larger sample size is needed to 

examine this issue with more statistical power.  

We next examined the differences on linguistic and 

cognitive variables between good and poor readers. Non-

statistically significant differences were found only on 

rhyming task. It is possible that children achieve ceiling 

level of functioning for this task at younger ages and that 

this task is not relevant predictor of reading skills at later 

age. Many studies indicate the importance of rhyming 

abilities in developing phonological awareness and reading 

skills (Bryant et al., 1990; Goswami, 1990; Riordan et al., 

2018). It is probably the case that rhyming abilities are 

better predictors of good and poor readers at younger age 

and that its role in differentiating good and poor readers is 

reducing with child’s increasing age and with schooling. At 

age of eight years it seems that rhyming task is not efficient 

for differentiating good and poor readers. Future studies 

should aim to determine the approximate age by which 

rhyming abilities can be useful in predicting reading 

development. 

Second linguistic task in which we compared 

performance of good and poor readers was phoneme 

deletion task. On this task we found the largest mean 

difference between good readers and poor readers. Good 

readers, on average, achieved results that are 1.5 standard 

deviations better than poor readers’ results. In fact, this was 

the single best predictor for differentiating good and poor 

readers. What is so special about phoneme deletion task? 

This task can be administered in several ways and formats 

(Gillam et al., 2011; Scholes, 1991; Stuart, 1990). One way 

is to have a list of words and the child is asked to read the 

words without the first, middle or last phoneme. This way of 

administering the task is dependent on the knowledge of 

alphabetic orthography and thus cannot be used with 

children who do not know letters. Second way to administer 

this task is to simply say a word to a child and then ask her 

to repeat the word without the first, middle, or last sound. 

Next, a child can be presented with a list of familiar objects 

and then asked to name the pictures without the first sound. 

This last task was the paradigm we used in this study. This 

task requires a child to use several cognitive, linguistic and 

perceptual processes in order to complete this task. On 

surface, this task appears to be a combination of classic 

phoneme deletion task and rapid naming task. In a study by 

Memisevic et al. (2020), authors found this task to be the 

best predictor of reading fluency. Given the data we 

obtained and the importance of this task it is surprising that 

this task in not more widely used in studies examining 

predictors of reading development. 

In our study, both tasks RAN: Letters and RAN: Objects 

produced statistically significant mean differences between 

good readers and poor readers. According to the measure of 

effect size and variables contribution from bootstrapped 

forest model, RAN: Objects seem to be a better task than 

RAN: Letters in differentiating good and poor readers. Our 

findings are line with existing research regarding the 

importance of RAN in reading (Heikkilä et al., 2009; 

Memisevic et al., 2020; Papadopoulos et al., 2016; Wolff, 

2014). RAN was found to independently, apart from 

phonemic awareness, affect reading development (Di 

Filippo et al., 2005).  

Next task in which we examined differences between 

good and poor readers was working memory task, more 

specifically spatial working memory task. The effect size of 

the mean difference on this task between good and poor 

readers was large (0.7 SD). Good readers have better spatial 

working memory than poor readers. Similar findings were 

found for verbal working memory tasks, with good readers 

having substantially better verbal working memory than 

poor readers (Hansen & Bowey, 1994). Working memory 

and reading abilities seem to be related across the lifespan, 

with poor readers performing significantly lower than 

average readers (Siegel, 1994).  

Good readers achieved significantly better results (around 

1SD) than poor readers on processing speed task. 

Bootstrapped forest model identified processing speed task 

as the second most important variable in differentiating 

good and poor readers. Processing speed is related to 

general intelligence and some studies have found that 

increases in processing speed lead to increases in general 

intelligence (Coyle et al., 2011). Earlier studies have shown 

that processing speed is associated with academic 

achievement, with both reading (Shanahan et al., 2006) and 

math skills (Rohde & Thompson, 2007).  

Last variable that we examined in good and poor readers 

is semantic fluency. We found that good readers achieved 

better results than poor readers (around ½ of SD) in 
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semantic fluency. Semantic fluency depends on educational 

level – the more education and more knowledge the better 

semantic fluency (Mathuranath et al., 2003). Impact of 

semantic fluency was second to last important predictor in 

differentiating good and poor readers. It might be the case, 

as the semantic category was animals, that most children 

achieved close to ceiling result and thus the difference is not 

a large one. If we instead used the more difficult semantic 

category (e.g. music instruments) the differences between 

good and poor readers might have been larger.  

Knowing the factors that differentiate good and poor 

readers will help teachers employ more successful strategies 

in improving students’ reading. It has been well established 

that teachers’ role in reading instruction is of the utmost 

importance (Rupley, 2009). In this study none of the 

students in poor readers category received special education 

instruction or additional reading instruction. It is possible 

that teachers are referring only children with more 

significant disabilities (e.g. intellectual disability) to have 

special education and are not trained sufficiently to 

recognize and work with children who have reading 

difficulties. Thus, teachers in BIH need to be additionally 

trained to use effective, evidence-based, instruction methods 

and to know on what developmental areas to work in order 

to increase students reading abilities.  

Let us finally mention several limitations in this study. 

First the sample size was rather small and possibly 

unrepresentative of the true population of good and poor 

readers. Second, the sample was drawn from third-grade 

students only and the impact of examined cognitive and 

linguistic factors in other grades might have been different. 

Lastly, the selection of good and poor readers was based 

only on two measures: fluency and comprehension, or more 

precisely comprehension measure adjusted for reading 

speed. More reading achievement tests would have 

increased the validity of the categories. 

 

V. CONCLUSION 

The most important variable for differentiating good and 

poor readers was phoneme deletion task followed by 

processing speed task. More boys than girls were in the 

category of good readers and more girls were in the category 

of poor readers. It is important to know what factors are 

affecting reading abilities at different ages and grades. This 

will help educators and reading specialists create better 

reading intervention programs. 
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