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Abstract 

Reading comprehension is considered to consist of decoding and linguistic 

comprehension. However, some researchers have argued that a third component should 

be considered—reading fluency. Although reading fluency is an important component of 

reading comprehension, little evidence indicates how much variance in reading 

comprehension can be explained by reading fluency, or how much the difference in 

degree of variance is rooted in test format differences. Therefore, the goal of this study is 

to identify how reading fluency predicts reading comprehension using a multiple linear 

regression model for fourth and fifth graders. In addition, writing fluency may correlate 

with reading fluency, as reading and writing moderately correlate with each other. 

However, few studies have examined these assumptions. This study addresses the 

following research questions: 1. How do reading fluency and decoding contribute to 

reading comprehension in the upper elementary grades? Do the contributions of reading 
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fluency and decoding differ depending on how reading comprehension is measured? 2. 

What is the relation between reading fluency and writing fluency in the upper elementary 

grades?  

Results indicate that reading fluency and decoding predict 40.4% to 57.4% of the 

variance of reading comprehension, regardless of how reading comprehension is 

measured. Specifically, reading fluency contributed 31.7% of the variance associated 

with the Gates-MacGinitie, 35.7% associated with the TOSREC, and 40.8% associated 

with WJ3 Passage Comprehension. An additional 8.9%, 8.3%, and 16.6% of variance for 

the Gates-MacGinitie, TOSREC, and WJ3 Passage Comprehension, respectively, can be 

explained by decoding. According to the second set of hierarchical regressions, 37.1%, 

39.2%, and 54.8% of the variance of the Gates-MacGinitie, TOSREC, and WJ-III 

Passage Comprehension, respectively, can be explained by decoding. When reading 

fluency was entered as a step 2, an additional 3.5%, 4.8%, and 2.6% of the variance for 

the Gates-MacGinitie, TOSREC, and WJ3 Passage Comprehension, respectively, is 

accounted for by reading fluency.   

With regard to the relation between reading fluency and writing fluency, 

statistically significant positive medium correlations with a range of .448 to .488 were 

found, which is aligned with the findings from previous studies. 
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CHAPTER 1. INTRODUCTION  

 

COMPOUND READING COMPREHENSION AND READING FLUENCY  

Reading comprehension, which is a very complex construct, is considered to be 

the ultimate goal of reading competence. Since the simple view of reading (SVR) was 

proposed by Gough and Tunmer (1986), reading comprehension has been explained as 

consisting of two main components: decoding and linguistic comprehension. However, 

reading fluency, which is often neglected, is considered by some to be another major 

component of reading comprehension. Joshi and Aaron (2000) asserted that reading 

fluency should be added to the components of SVR.  

When students acquire decoding skills, they are able to accurately read words 

and passages. However, decoding alone may not necessarily lead to comprehension. 

Dysfluent reading is one of the main characteristics of reading difficulty among students 

with reading difficulties or reading disabilities (Aaron, Joshi, & Williams, 1999; Leach, 

Scarborough, & Rescorla, 2003). In addition, fluent reading is closely related to 

successful reading comprehension (Klauda & Guthrie, 2008; Lai, Benjamin, 

Schwanenflugel, & Kuhn, 2014) because it leaves cognitive resources available for 

comprehension (Schwanenflugel, Meisinger, & Wisenbaker, 2006). Therefore, reading 

fluency—the process of the automation of decoding—is a bridge between decoding and 

reading comprehension (Pikulski & Chard, 2005). Because reading comprehension is 

greatly affected by fluency (Chall, 1996; Ehri, 1995; Perfetti 1985), fluency remediation 
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can be an important target of reading intervention for students with reading difficulties 

(Chard, Ketterlin-Geller, Baker, Doabler, & Apichatabutra, 2009; Norton & Wolf, 2012; 

Vaughn et al., 2000; Wolf & Katzir-Cohen, 2001). Unfortunately, few studies exist 

showing how reading fluency contributes to comprehension, compared to the number of 

studies examining the contribution of decoding and linguistic comprehension to reading 

comprehension (Cutting & Scarborough, 2006; Francis, Fletcher, Catts, & Tomblin, 

2005; Keenan, Betjemann, & Olson, 2008; Nation & Snowling, 1997 ).  

READING COMPREHENSION TESTS VARY  

Reading comprehension results vary depending on how the construct is measured 

(Cutting & Scarborough, 2006; Francis et al., 2005; Keenan et al., 2008; Nation & 

Snowling, 1997). In addition, instruments for measuring reading comprehension have 

often been used indiscriminately, under the assumption that they all measure the same 

construct (Keenan et al., 2008), when in reality they may not be measuring overlapping 

skills. Thus, it is important to recognize how basic reading comprehension skills are 

assessed differently across the various measures (Cutting & Scarborough, 2006; Keenan 

et al., 2008). For example, the cloze test is more demanding with regard to decoding 

skills than a question-and-answer test (Francis et al., 2005; Nation & Snowling, 1997; 

Spear-Swerling, 2004); sentence-completion tests are affected by word recognition 

ability; and passage comprehension tests are affected by listening comprehension skills 

(Nation & Snowling, 1997). On the basis of results from previous studies, I hypothesize 

that the amount of variance that reading fluency contributes will differ depending on how 
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reading comprehension is measured. Thus, it is valuable to examine how reading fluency 

predicts reading comprehension across different types of comprehension tests. 

READING CHALLENGES IN THE UPPER ELEMENTARY GRADES  

There are various reasons for the reading comprehension difficulties sometimes 

manifested in fourth and fifth graders. Poor comprehension can be attributed to decoding 

problems (Shaywitz & Shaywitz, 2005) and a lack of fluency (Shaywitz & Shaywitz, 

2008; Walczyk & Griffith‐Ross, 2007), and both decoding and fluency are prerequisite 

skills of reading comprehension. Higher-level comprehension skill deficits (e.g., 

comprehension monitoring, inference) can be another possible cause of poor 

comprehension for children in the upper elementary grades (Berkeley & Riccomini, 

2011; Bowyer-Crane & Snowling, 2005; Cain, Oakhill, Barnes, & Bryant, 2001). 

Approximately 6% of poor readers in the upper elementary grades had early reading 

problems such as decoding, word recognition, fluency deficits, meaning that these basic 

skill deficits make challenges when students comprehend texts. Furthermore, poor 

readers who had both basic skill deficits and linguistic comprehension deficits are 

identified as persistently poor readers. They constitute approximately half of all poor 

readers (Catts, Compton, & Bridges, 2012). Thus, more than half of poor readers in the 

upper elementary grades exhibit basic skill deficits, such as decoding and reading fluency 

difficulties.  

Grades 4 and 5 are a period of rapid change in the skills needed to perform on 

reading tasks and the reading materials themselves (Wanzek, Wexler, Vaughn, & Ciullo, 
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2010). As students in these grades progress from ―learning to read‖ to ―reading to learn,‖ 

they are expected to comprehend a variety of texts in the form of essays and informative 

writing (Chall & Jacobs, 2003; Wanzek et al., 2010). As a result of being confronted by 

unfamiliar texts, such as those for social studies or science, and having unperfected basic 

skills, students who did not previously experience reading difficulties may begin to 

experience new challenges beginning in the fourth grade. This phenomenon is referred to 

as the ―fourth-grade slump‖ (Chall & Jacobs, 2003).  

Therefore, the upper elementary grades are a good starting point for investigating 

the extent to which reading fluency predicts reading comprehension and how the 

predictions vary across different types of reading comprehension tests.  

WRITING FLUENCY 

 Researchers have also reported that reading has a medium to high positive 

relationship with writing. There is a high correlation between word reading and word-

level writing from kindergarten to Grade 6, and basic writing skills (e.g., word writing, 

spelling, handwriting) are closely correlated with reading comprehension (Ahmed, 

Wagner, & Lopez, 2014; Berninger, Abbott, Abbott, Graham, & Richards, 2002). 

However, scant attention has been paid to word-writing fluency and its relation to reading 

fluency. Thus, examining the relation between reading fluency and writing fluency would 

provide additional useful implications for future reading interventions.        
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NEED FOR THE PRESENT STUDY  

 According to the SVR, reading comprehension consists of decoding and linguistic 

comprehension (Gough & Tunmer, 1986). However, some researchers have argued that a 

third component should be considered—reading fluency (Joshi & Aaron, 2000). In 

theory, when decoding is automatic, students’ cognitive capacity is freed up so that they 

are more able to focus on reading comprehension (LaBerge & Samuels, 1974; Perfetti, 

1985). Because reading comprehension is a complex construct, students need a variety of 

skills to perform the tasks set by reading comprehension tests. Furthermore, reading 

performances differ depending on which reading comprehension test is used. Some 

evidence exists as to how decoding and linguistic comprehension affect performance on 

reading comprehension measures. However, no study has been conducted investigating 

the contribution of reading fluency to reading comprehension. The goal of the present 

study is to determine to what extent reading fluency predicts reading comprehension 

using a multiple linear regression model, which includes a decoding variable as well. 

This study focuses on students in the upper elementary grades who have arrived at a 

crucial developmental turning point with regard to reading fluency and decoding 

(developmental frameworks will be reviewed in Chapter 2) and who face dynamic 

changes in reading and writing tasks.  

This study also investigates writing fluency’s correlation with reading fluency, as 

reading and writing correlate moderately with each other (Ahmed et al., 2014; Berninger 

et al., 2002). However, few studies have examined the specific relation between reading 

fluency and writing fluency. This study addresses the following research questions.  
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RESEARCH QUESTIONS  

1. How do reading fluency and decoding contribute to reading comprehension in the 

upper elementary grades?  

1-1. Do the contributions of reading fluency and decoding differ depending on 

how reading comprehension is measured?  

2. What is the relation between reading fluency and writing fluency in the upper 

elementary grades?  
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CHAPTER 2. LITERATURE REVIEW 
 

This chapter is divided into five parts. First I review reading comprehension as a 

construct and discuss its main components. Next, I define reading fluency and review the 

relation between reading fluency and reading comprehension. Third, the chapter provides 

a summary of the theory of automaticity, verbal efficiency theory, and the development 

of fluency within a reading development framework. Fourth, it offers a review of 

previous studies that have investigated the contribution of particular reading 

comprehension components across different reading comprehension tests. Finally, I 

summarize the general reading characteristics of children in the upper elementary grades, 

the tasks required of them during that period, and the challenges that must be overcome 

by students with reading difficulties and students who are at risk of developing reading 

problems. 

READING COMPREHENSION IS MULTIDIMENSIONAL  

Simple view of reading (SVR) 

Since Gough and Tunmer (1986) first proposed the simple model of reading, 

successful reading comprehension has often been explained as requiring proficiency in 

two areas—decoding ability and linguistic comprehension ability. According to the SVR, 

reading is the product of decoding and comprehension (R = D x C), meaning that reading 

is incomplete if one of the components—decoding or comprehension—is absent. If one’s 

decoding skill is 0, one is unable to comprehend the text presented; and neither can one 
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comprehend it if one’s linguistic comprehension skill is 0 (Gough & Tunmer, 1986; 

Hoover & Gough, 1990). Based on the SVR, comprehension difficulties result from three 

causes: no deficit on comprehension skill but inability to decode, known as dyslexia, 

good decoding but poor comprehension skills, known as hyperlexia, or poor decoding 

and poor comprehension, known as garden-variety reading disability (Gough & Tunmer, 

1986).   

Beyond the simple view of reading – The component model of reading  

In the results of a principal component factor analysis, decoding and 

comprehension, as individual constructs, are loaded strongly with various factors. For 

example, Savage (2006) argued that one’s reading rate, measured by the number of words 

read per minute, has been found to highly affect the decoding as a construct. In addition, 

the comprehension construct is affected by one’s writing speed, spelling, or verbal 

ability. Hence, one’s reading fluency and writing fluency might be additional factors 

affecting reading comprehension.  

Joshi and Aaron (2000) suggested a modified model beyond the SVR, one based 

on the component model of reading. They reported that 48% of variance for reading 

comprehension could be explained by decoding (D), linguistic comprehension (C), and 

speed of naming letters (S). Speed of naming letters is one format for measuring reading 

fluency, and it predicted an additional 10% of variance of reading comprehension beyond 

decoding and linguistic comprehension. Therefore, the formula of the modified model of 

reading is R = D x C + S. According to the component model (Joshi & Aaron, 2000), one 
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of the requirements for word recognition skill is decoding ability. Starting in Grade 4, 

another important component of this skill is sight-word reading—adding speed to 

decoding (Aaron, Joshi, Ayotollah, et al., 1999). Sight-word reading becomes possible 

when decoding has become rapid and automatic. Therefore, another factor that should be 

considered part of successful reading comprehension is reading fluency.  

WHAT READING FLUENCY IS AND ITS RELATION TO COMPREHENSION  

Definition of reading fluency 

The term fluency comes from the Latin fluent, the stem of fluēns, which means 

―flowing.‖ LaBerge and Samuels (1974) defined fluency as the ability to use letters-to-

sound to recognize words without effort or even consciousness. Pikulski and Chard 

(2005) suggested that reading fluency refers to ―efficient, effective word-recognition 

skills that permit a reader to construct the meaning of text. Fluency is manifested in 

accurate, rapid, expressive oral reading and is applied during, and makes possible, silent 

reading comprehension‖ (p. 510). Wolf and Katzir-Cohen’s (2001) definition is more 

complex.  

In its beginnings, reading fluency is the product of the initial development of 

accuracy and the subsequent development of automaticity in underlying 

sublexcial processes, lexical processes, and their integration in single word 

reading and connected text. These include perceptual, phonological, 

orthographic, and morphological processes at the letter-, letter-pattern, and word-

level, as well as semantic and syntactic processes at the word-level and 
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connected text-level. After is if fully developed, reading fluency refers to a level 

of accuracy and rate where decoding is relatively effortless; where oral reading is 

smooth and accurate with correct prosody; and where attentions can be allocated 

to comprehension. (p. 219) 

Rasinski (2000) proposed that prosody be included in the definition of reading 

fluency. That is, we should consider interpretive and meaningful reading to be the goal of 

reading fluency, and not just speed-reading. Kuhn, Schwanenflugel, and Meisinger 

(2010) defined fluency as 

a construct which combines accuracy, automaticity, and oral reading prosody, 

which, taken together, facilitate the reader’s construction of meaning. It is 

demonstrated during oral reading through ease of word recognition, appropriate 

pacing, phrasing, and intonation. It is a factor in both oral and silent reading that 

can limit or support comprehension. (p. 240) 

 In the past, reading fluency was the most neglected skill in reading instruction 

(Allington, 1984; Pikulski & Chard, 2005). Currently, it is considered one of the five 

critical components of reading (National Reading Panel, 2000). According to a number of 

definitions of reading fluency—definitions that vary in how they rank the components—

reading fluency is an independent, essential component of successful reading, and it is a 

bridge between decoding and reading comprehension (Pikulski & Chard, 2005).  
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THEORETICAL FRAMEWORK FOR READING FLUENCY  

The theory of automaticity 

The central concept of the fluency construct is automaticity (Kuhn et al., 2010; 

Samuels, 2006). To explain how reading fluency develops, LaBerge and Samuels (1974) 

proposed the theory of automatic information processing in reading. They presented two 

stages of reading: accuracy and automaticity. At the accuracy level, attention is still 

necessary for processing, but at the automatic level it is not. At the automatic level, fluent 

readers have mastered skills required at the accuracy level and can read words correctly 

with no conscious effort.  

The theory of automaticity is based on bottom-up development in reading. 

Because comprehension processes are also needed, sufficient cognitive capacity for 

automatic decoding and word reading is a prerequisite for concentrating on literal and 

inferential comprehension of texts. Only when fluent readers need allot only scant 

attention to accuracy and automaticity of basic reading skills are they able to transfer 

their effort from lower-level reading to a higher level of reading (e.g., integration, 

inference, comprehension monitoring), including comprehension, the enhancement of 

which can allow for a better understanding of a text.   

Verbal efficiency theory 

Verbal efficiency theory, proposed by Perfetti (1985), is based on the notion that 

a reader’s usable attention capacity is limited. The theory expands the theory of 

automaticity, which focuses only on basic-level decoding processes (Walczyk, 2000). 
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Verbal efficiency refers to the degree of speed and accuracy that the reader possesses, at 

either lower or higher levels of reading. This theory assumes that higher-level reading 

processes (e.g., integration, inferences, comprehension monitoring, metacognitive 

knowledge) can be automatized only after lower-level skills (e.g., decoding) are 

automatized. Thus, it is theorized that the automatization of lower-level processes in 

reading may lead to an attention capacity sufficient for developing the skills needed for 

higher-level processes. Both the automaticity theory and the verbal efficiency theory, as 

theoretical frameworks, support the idea that word-reading fluency facilitates reading 

comprehension. 

READING FLUENCY DEVELOPMENT 

Ehri’s phases of reading words by sight 

Ehri (1995) posited four phases in the development of sight-word reading: pre-

alphabetic, partial alphabetic, full alphabetic, and consolidated alphabetic. Children in the 

pre-alphabetic phase (ages 3–6 years, preK–K) read printed words or signs by 

remembering visual cues associated with print. During this stage, there is no involvement 

of letter–sound relations. The connection between noticeable visual cues and meanings of 

words helps children remember the printed words in their lexical memory. In the partial 

alphabetic phase (ages 5–8 years, K–Grade 1), phonetic rather than visual cues help 

children read words. During this phase, children do not fully understand the relevant 

letter–sound correspondences. During the full alphabetic phase (ages 6–8 years, late K–

Grade 2), children are able to decode words, which means they can transform unfamiliar 
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spellings of words into blended pronunciations. Children in the consolidated alphabetic 

phase (ages 7 years–adult, Grade 2 and beyond) recognize words automatically and 

accurately.  

Chall’s reading development stages  

Chall (1983) proposed six stages of reading development from birth to 

adulthood.  

Stage 0. Pre-reading: Birth to age 6 

The Pre-reading Stage covers a long period of time and probably covers a greater 

series of changes than any of the other stages. From birth until the beginning of formal 

education, children accumulate a fund of knowledge about letters, words, and books. 

They develop syntax, accrue vocabulary, and gain some insight into the nature of words. 

Stage 1. Initial reading, or decoding, stage: Grades 1–2, ages 6–7 

 The essential aspect of Stage 1 is learning an arbitrary set of letters and 

associating these with the corresponding parts of spoken words. In this stage, children 

and adults internalize cognitive knowledge about reading, such as what the letters are for, 

how to know that bun is not bug, and how to know when a mistake is made. The 

qualitative change at this stage is greater insight into the nature of the language’s spelling 

system. 
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Stage 2. Confirmation, fluency, ungluing from print: Grades 2–3, ages 7–8 

 Reading in Stage 2 consolidates what was learned in Stage 1. Reading stories 

previously heard and read increases fluency. Stage 2 reading confirms what is already 

known to the reader. Because the content of what is read is basically familiar, the reader 

can concentrate on the printed word; and with the basic decoding skills and insights 

internalized in Stage 1, the reader can match what is said in the story and book to his or 

her knowledge and language. The main things most children learn in Stage 2 are to use 

their decoding skills and to recognize redundancies in the stories read. They become 

emboldened to use context and thus gain fluency and speed. 

Stage 3. Reading for learning the new: A first step, Grades 4–middle school, ages 9–13  

In Stage 3, readers embark on reading to ―learn the new.‖ However, their 

background (world) knowledge, vocabulary, and cognitive abilities are still limited at this 

stage and thus they should be given materials and purposes that are clear, simple, and 

within one viewpoint, in contrast to Stage 4.  

Stage 4. Multiple viewpoints: High school, ages 14–18 

Stage 4 reading introduces the reader to more than one point of view. For 

example, a high school textbook uses denser and longer texts to allow for greater depth of 

treatment and a wider variety of viewpoints. A Stage 4 reader must deal with additional 

layers of facts and concepts. Without the basic background knowledge, vocabulary, and 
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cognitive abilities acquired in Stage 3, reading materials with multiple viewpoints would 

be difficult. 

Stage 5. Construction and reconstruction—A world view: College, age 18 and above 

By the time Stage 5 is reached, one has learned to read books and articles closely 

enough to meet one’s purposes, starting at the end, the middle, or the beginning. A reader 

at Stage 5 knows not only what to read but also what not to read. To be at this stage is to 

be able to use selectively the printed material in those areas of knowledge central to one’s 

concern. Whether all people can reach Stage 5 reading, even at the end of four years of 

college, is unknown. 

Based on Ehri’s (1995) phases of sight-word reading and two theories related to 

reading fluency (i.e., the theory of automaticity and verbal efficiency theory), students 

entering fourth and fifth grade should exhibit proficient fluency skills at least regarding 

word reading. Furthermore, if students in the upper elementary grades struggle with 

fluent word reading, it may be reflected in poor reading comprehension. Thus, choosing a 

word-reading test to assess fluency is appropriate for examining how reading fluency 

predicts reading comprehension for fourth and fifth graders.   

Also, according to both Ehri’s and Chall’s developmental frameworks, reading 

fluency mainly develops in the early elementary grades. Fluency not only can help the 

reader to read compound words accurately but also can support changing a reader’s focus 

to comprehension. Fluent readers can thus use their attention to understand texts and 

acquire knowledge across various subjects. Hence, a crucial skill, especially from Grade 
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4 on, is being able to read texts with appropriate speed and accuracy, resulting in 

automatic word reading, which in turn influences reading comprehension, because good 

reading fluency provides the automaticity needed to promote comprehension of texts.  

THE RELATION BETWEEN READING FLUENCY AND COMPREHENSION   

A considerable number of studies have investigated the relation between reading 

fluency and reading comprehension (e.g., Fuchs, Fuchs, Hosp, & Jenkins, 2001; Klauda 

& Guthrie, 2008; Lai et al., 2014). Reading fluency and comprehension are moderately to 

highly correlated. On the directionality of that relation, however, there is little agreement. 

Traditionally, research has reported a unidirectional relation (i.e., a bottom-up approach) 

between them, meaning that reading fluency affects comprehension (Lai et al., 2014). 

Klauda and Guthrie (2008) suggested, though, that a bidirectional relation exists. This 

would mean that comprehension could also predict reading fluency. These contrasting 

findings may depend on how reading fluency is measured. Reading fluency can be 

assessed at both the word level and the syntactic or passage level (Klauda & Guthrie, 

2008; Schwanenflugel et al., 2006).  

For example, Lai et al. (2014) conducted a longitudinal study to examine the 

relation between reading fluency and comprehension. Participating in the study were 151 

second graders. Three data points were collected over the course of an academic year. 

The authors reported that word-reading fluency, measured by the Test of Word Reading 

Efficiency (TOWRE) Sight Word Efficiency subtest, was highly correlated with reading 

comprehension, measured by the Gray Oral Reading Tests (GORT) with a range of .81 
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to .93 It was also highly correlated with results of the Wechsler Individual Achievement 

Tests (WIAT) with a range of .78 to .88. The correlations between non-word-reading 

fluency measured by TOWRE Phonemic Decoding Efficiency subtest and 

comprehension were slightly lower than for word-reading fluency (GORT, .78–.82; 

WIAT, .69–.76).      

According to previous research, a relation exists between reading fluency and 

comprehension. Therefore, this study explores how reading fluency, measured via a 

word-reading fluency test, can explain reading comprehension.  

READING COMPREHENSION TESTS VARY   

The developers of comprehension tests usually design test manuals that offer 

information about the test’s format, administration procedures, and psychometric 

properties (Keenan & Meenan, 2014). In the past, the assumption prevailed among 

researchers that comprehension tests measured a unidimensional reading comprehension 

construct (Francis et al., 2005). Because of this, underlying subskills have not been 

analyzed. Furthermore, reading comprehension tests are often selected with little 

consideration of differences in cognitive processes among examinees (Keenan & 

Meenan, 2014). Rather, as Keenan and Meenan pointed out, the criteria for selecting tests 

rely heavily on administration aspects (e.g., duration of test administration, how to score 

easily).  

Tests that measure a multidimensional reading comprehension construct are not 

available for assessing reading comprehension directly (Pearson & Hamm, 2005), 
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meaning that we can observe only the products of the complicated process of reading 

comprehension (Francis et al., 2005). The scores from various comprehension tests are 

difficult to generalize. This is contrary to the generalizability of tests assessing decoding 

skill, which can be measured directly (Francis et al., 2005). As measurement 

methodologies have evolved, researchers have found that reading comprehension tests 

are influenced to different degrees by particular skills, such as decoding, word 

recognition, and linguistic comprehension. Furthermore, the tests contain differences in 

passage presentation formats and response formats, meaning that each test measures 

different requisite subskills (Cutting & Scharborough, 2006; Francis et al., 2005; Keenan 

et al., 2008; Nation & Snowling, 1997).  

   Nation and Snowling (1997) reported that different reading comprehension tests 

call upon different strategies and skills. Sentence-completion tests (e.g., the Suffolk 

Reading Scale) are highly correlated with word-reading and non-word-reading measures 

(r = .75). Passage-reading tests (e.g., the Neale Analysis of Reading Ability–Revised) have 

similar factor loadings for both the decoding factor (.62) and the listening comprehension 

factor (.67). To confirm their findings, Nation and Snowling also compared a poor 

comprehender group with a normally reading group. The two groups showed similar 

levels of decoding ability, but the group of normal readers performed significantly better 

at both word reading and text reading. In other words, both groups performed similarly on 

the Suffolk test but differently on the other comprehension tests. .  

   Cutting and Scarborough (2006) examined how tests that are widely used to 

assess reading comprehension (e.g., Wechsler Individual Achievement Tests [WIAT], 
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Gates-MacGinitie Reading Test [GRT], Gray Oral Reading Tests-Third edition [GORT-

3]) differ in terms of the abilities required to perform on these tests. Tests differ in the 

ways they may draw on or require word recognition/decoding, oral language skills, 

reading speed, verbal working memory, serial naming speed, IQ, and attention. Involved 

in the study were 97 students who ranged in grade levels from one to 10. It seems not to 

be enough sample size to represent a wide range of grades and to address the question of 

whether different RC measures require different cognitive/reading abilities. However 

regardless of the reading comprehension test administered, almost all the variance in 

reading comprehension could be attributed to word recognition/decoding and oral 

language skills: 67% of variance for the WIAT, 72% of variance for GRT, and a little less 

variance (49%) for the GORT-3. An additional 1% to 6% of variance in reading 

comprehension was explained when the reading-speed factor was considered. When word 

recognition/decoding skills were set up as a unique variable in the regression moel, 

students performing the WIAT test needed more than twice the word 

recognition/decoding skills compared to what they required for the GRT (6.1%) and 

GORT-3 (7.5%). When oral language proficiency was set up as a unique variable, the 

WIAT and GORT-3 results showed a similar degree of variance (9%), while the GRT 

showed 15%. The rest of the factors (i.e., verbal working memory, rapid serial naming, 

IQ, and attention) did not account for unique variance in the three reading comprehension 

measures.   

 Keenan et al. (2008) also examined the validity of the assumption that all reading 

comprehension tests measure the same compound construct, reading comprehension. In 
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their study, they used four reading comprehension measures—theGORT-3, the 

Qualitative Reading Inventory retelling (QRI-R) and comprehension questions (QRI-Qs), 

Woodcock Johnson Passage Comprehension (WJ-PC), and the Peabody Individual 

Achievement Test (PIAT)—to see how the impact of decoding and listening 

comprehension differed across different test formats. They found that decoding 

accounted for almost all of the variance on the PIAT and WJ-PC, which were highly 

correlated with each other (.70). Only 5% of the variance on the PIAT and 7% of the 

variance on WJ-PC could be accounted for independently by listening comprehension. In 

contrast, listening comprehension accounted for most of the variance on the GORT-3 

(10%), QRI-R (14%), and QRI-Qs (17%). That is, comprehension tests such as the WJ-

PC and PIAT use one- or two-sentence passages, thus relying heavily on decoding skills 

rather than on listening comprehension. The GORT test format is similar to that of the 

WJ-PC and PIAT; however, decoding skills are of little use on the GORT-3 because its 

questions call more for the use of background knowledge, meaning that students can 

answer the questions basically without having read the passage.   

 To see the role that decoding skill plays in reading comprehension, Francis et al. 

(2005) analyzed data taken from several studies to looking at the correlation between 

decoding and comprehension. Using the Woodcock-Reading Mastery Tests (WRMT) 

Passage Comprehension and Decoding composite scores, the authors found an overall 

correlation between decoding and comprehension. The correlation across Grades 1 

through 9 was relatively high, ranging from .52 to 89, though as grade level went up, the 

correlation went slightly down. Francis et al. also analyzed how the correlations differed 
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during Grades 1 and 2 depending on two different comprehension tests, the Woodcock 

Johnson–Revised (WJ-R) Passage Comprehension subtest and the Formal Reading 

Inventory (FRI) Silent Reading subtest. WJ-R passage comprehension had a strong 

correlation with the WJ-R decoding subtests and vocabulary for both Grade 1 (.79–.84) 

and Grade 2 (.70–.83). However, on FRI silent reading, correlations were lower for Grade 

1 (.42–.48) and Grade 2 (.40–.49) because the FRI called on students to answer questions 

by comprehending longer grade-level passages. In contrast, WJ-R passage 

comprehension is a cloze test with short passages. 

Last, the authors examined the correlations among three comprehension 

measures (i.e., WRMT passage comprehension, Diagnostic Assessment Battery 

comprehension score [DABS], and GORT) with associated factors, such as receptive 

language, decoding, and fluency. Across measures, no significant correlations were found 

for receptive language. However, a strong correlation was found with decoding for 

Grades 2 and 4 (.79–.89) on WRMT passage comprehension, which uses a format similar 

to that of WJ-R passage comprehension. Fluency as measured through the Test of Word 

Reading Efficiency (TOWRE) had a high correlation with WRMT passage 

comprehension for Grade 2 (.77) and Grade 4 (.72), similar to the correlation of decoding 

with comprehension. On the other hand, the GORT had relatively lower associations with 

decoding (Grade 2, .57–.61; Grade 4, .46–.49) and fluency (Grade 2, .57; Grade 4, .42). 

The DABS, which requires silent passage reading with open-ended questions, had a 

medium correlation with decoding (Grade 2, .62–.67; Grade 4, .53–.55) and with fluency 

(Grade 2, .57; Grade 4, .42).    
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  Cutting and Scarborough (2006) found that only 25% of students participating in 

their study were identified as having reading comprehension deficits when all three tests 

were used. However, when they used a single test, they identified approximately 50%. 

Keenan and Meenan (2014) extended this result in their study, wherein 995 students were 

administered the GORT-3, QRI, and WJ-PC. Students in the lowest 10% of each test 

were defined as having reading comprehension deficits. The authors found that only 43% 

of students overlapped between the three tests. Both studies emphasized that using 

multiple reading comprehension tests was essential to identifying reading difficulties or 

reading disabilities, as well as to examining the effectiveness of remedial intervention. In 

addition to this, comprehensive understanding about the differences among the tests was 

also necessary, if reading interventions were to be developed.  

WRITING FLUENCY AND ITS RELATION WITH READING   

 The volume of research on reading fluency far outweighs that on writing fluency. 

Also, a consensus has yet to be reached on a single definition of writing fluency 

(Reynolds, 2005; Snellings, Van Gelderen, & De Glopper, 2004). However, for many 

years, researchers have demonstrated a strong correlation between reading and writing 

(e.g., Berninger et al., 2002; Shanahan, 2004, 2006). Many researchers also believe that 

reading and writing are similar cognitive processes that utilize shared knowledge, such as 

background knowledge and understanding of text structure (e.g., Fitzgerald & Shanahan, 

2000).  
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 If this is true, we can hypothesize that writing fluency has a close relationship 

with reading fluency, as well as being a possible predictor of reading comprehension. In 

this study, the definition of writing fluency is ―accurate and rapid production of written 

language.‖ Letter-writing fluency has been used to examine writing fluency at the lower 

levels (Kim et al., 2011); and handwriting fluency has been referred to as a strong 

predictor of writing fluency (Kent, Wanzek, Petscher, Al Otaiba, & Kim, 2014). In the 

present study, reading fluency will be measured via a word-reading test. Thus, this study 

explores how writing fluency— measured by letter-writing fluency (i.e., number of 

alphabet letters written by students for one minute)—and handwriting fluency (i.e., 

copying a given sentence for one minute) relate to reading fluency. 

READING DEMANDS IN THE UPPER ELEMENTARY GRADES  

Reading focus shifts in the upper elementary grades 

During the early elementary years, teachers focus heavily on the development of 

basic reading skills (word identification, vocabulary knowledge, and fluency) and 

sentence-level understanding (knowledge of grammatical structure). In the upper 

elementary grades, however, the focus shifts to the achievement of good reading 

comprehension. Generally, reading instruction from fourth grade on focuses on text-level 

skills and processes, such as inference making and integration (Oakhill & Cain, 2007), 

comprehension monitoring (Berkeley, Mastropieri, & Scruggs, 2011; Cain, Oakhill, & 

Bryant, 2004), and knowledge of text structure (Cain & Oakhill, 2007). In addition, more 
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complicated basic lexical skills continue to be developed in the upper elementary grades 

as students are exposed to text and continue to practice reading.  

Reading fluency deficits in students with reading difficulties and reading disabilities 

Because of shifting reading demands from fourth grade on, basic skill 

instruction, including that pertaining to fluency, is not emphasized in the upper 

elementary grades because it is assumed that such skills were successfully developed in 

the lower elementary grades. The focus of instruction shifts, then, to reading 

comprehension. However, students with reading difficulties or reading disabilities may 

still show significant difficulties in fluency (Chard, Vaughn, & Tyler, 2002; Meyer & 

Felton, 1999; Vaughn & Linan-Thompson, 2004). Dysfluent reading is associated to 

some extent with reading comprehension deficits. Students with reading difficulties 

struggle to become fluent readers for two main reasons: They do not know how to decode 

words with ease, and they lack opportunities to practice reading fluency.  

Although decoding and word recognition measures are frequently used to assess 

reading disabilities, more educators are now also aware of the importance of reading-

fluency measures in such assessment (Meisinger, Bloom, & Hynd, 2010). It is important 

to examine the relation between reading fluency and comprehension specifically for 

students in the upper elementary grades, so distinctive patterns at those grades can be 

identified.  



 25 

SUMMARY  

This chapter has described how reading fluency, along with decoding and 

linguistic comprehension, is an important aspect of reading. In addition, it was noted that 

the influence of decoding and linguistic comprehension on reading comprehension may 

vary as a function on test format on measures of comprehension.. 

Although reading fluency is an important component of reading comprehension, 

how much variance in reading comprehension can be explained by reading fluency is 

uncertain, as is whether fluency accounts for different amounts of variance in reading 

comprehension depending on the format of the comprehension measure. Thus, it is 

important to examine how reading fluency contributes to reading comprehension and 

how the contribution differs across different reading comprehension tests.  

RESEARCH QUESTIONS 

The present study addresses the following research questions:  

1. How do reading fluency and decoding contribute to reading comprehension in 

the upper elementary grades?  

1-1. Do the contributions of reading fluency and decoding differ depending on 

how reading comprehension is measured?  

2. In the upper elementary grades, what is the relation between reading fluency 

and writing fluency?  
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HYPOTHESES  

Hypothesis for Research Question 1 

About 50% of the variance in reading comprehension will be explained by 

reading fluency and decoding combined, and, uniquely, reading fluency will predict 

around 5% of the variance in reading comprehension, since the findings from previous 

studies has been that about 5% of variance in reading comprehension can be predicted by 

reading fluency (Cutting & Scharborough, 2006; Joshi & Aaron, 2000). In addition, the 

contribution patterns of reading fluency and decoding will look similar to each other 

because word-level reading-fluency measures will be used.  

Hypothesis for Research Question 1-1 

 The Woodcock Johnson III Passage Comprehension subtest (WJ3-PC) and 

TOSREC will be more closely associated with reading fluency and decoding than the 

Gates-MacGinitie test. Because word reading accuracy and speed as a measure of reading 

fluency will be used in the study and students must comprehend a longer passage to solve 

the multiple-choice questions for the Gates-MacGinitie, the Gates-MacGinitie test will be 

less associated with reading fluency and decoding than the other two tests.   

Hypothesis for Research Question 2 

Statistically, moderate positive correlations will exist between reading fluency 

and writing fluency. Also, reading fluency and writing fluency would have a positive 
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medium correlation because a moderate positive relation between reading and writing has 

been found in previous studies (e.g., Ahmed et al., 2014; Berninger et al., 2002). 



 28 

CHAPTER 3. METHOD 

OVERVIEW 

Data for this study was obtained from an existing database, from a project titled 

―Response to Early Reading Intervention and the Identification of Learning Disabilities,‖ 

conducted by the Meadows Center for Preventing Educational Risk. This research was 

supported by Grant P50 HD052117-07 from the Eunice Kennedy Shriver National 

Institute of Child Health and Human Development.  

The purpose of this study is to examine how reading fluency and decoding 

predict the reading comprehension of students in upper elementary grades and to see 

whether the contributions of reading fluency and decoding differ across comprehension 

measures. To address Research Questions 1 and 1-1, multiple regression, hierarchical 

regression were used. For Research Question 2, a correlation analysis was used. All 

analyses were estimated using IBM SPSS version 22 (2013). The following sections 

provide in-depth descriptions of the study in terms of participants, study procedures, 

measures, and the data analysis plan.  

PARTICIPANTS 

   This study took place in Texas at school districts in both Austin and Houston. 

The participants included 688 (367 male and 321 female) fourth- and fifth-grade students. 

Of these participants, 49.1% were in Austin and 50.9% were in Houston.  
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Table 1. Participant Demographics by Grade 

 Grade 4 Grade 5 Total 

 N % n % n % 

Gender       

Male 

Female  

277 

238 

53.8 

46.2 

90 

83 

52.0 

48.0 

367 

321 

53.3 

46.7 

School site        

Austin 

Houston  

249 

266 

48.3 

51.7 

89 

84 

51.4 

48.6 

338 

350 

49.1 

50.9 

Ethnicity       

Asian American 

African American 

American Indian/Alaskan Native 

Hispanic 

Caucasian 

Native Hawaiian/Pacific Islander 

Biracial 

No response  

4 

132 

1 

140 

50 

1 

185 

3 

0.8 

25.7 

0.2 

27.2 

9.7 

0.2 

35.9 

0.6 

4 

52 

1 

33 

44 

2 

35 

2 

2.3 

30.1 

0.6 

19.1 

25.4 

1.2 

20.2 

1.2 

8 

184 

2 

173 

94 

3 

220 

5 

1.2 

26.7 

0.3 

25.1 

13.7 

0.4 

32.0 

0.7 

Limited language proficiency 211 41.0 0 0 211 30.7 

Special education student 56 10.9 27 15.6 83 12.1 

Eligible for FRL  443 86.0 74 42.8 572 83.1 

Age in years: M (SD)  9.8 (0.54) 11.2 (0.49) 10.2 (0.81) 

Note. FRL= Free/reduced-price lunch (including pre-certificated free and temporary free 

status).  
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The students ranged in age from 9.7 to 11.2 years (M = 10.2; SD = 0.81). Twenty-six 

percent of the students were African American, 25.1% Hispanic, 13.7% Caucasian, 1.2% 

Asian American, and 32% biracial. Many of the students who identified as Hispanic 

reported other ethnicities as well, so they were categorized as biracial. Forty-six fourth-

grade and 11 fifth-grade students identified themselves as American Indian/Alaskan 

Native, Caucasian, and Hispanic. Ninety-three fourth-grade and 15 fifth-grade students 

considered themselves Caucasian and Hispanic. Forty-four fourth-grade and 10 fifth-

grade students identified themselves as American Indian/Alaskan Native and Hispanic. 

One fourth-grade student identified as Asian and Hispanic.   

Eighty-three percent of the students qualified for free/reduced-price lunch, 

including pre-certificated free lunch and temporary free lunch status; 30% of the students 

showed limited English language proficiency; and 12.1% received special education 

services. Demographic information for the participants is presented in Table 1.  

MEASURES 

Reading Fluency  

The Test of Word Reading Efficiency–Second Edition (TOWRE-2; Torgesen, 

Wagner, & Rashotte, 1999) Sight Word Efficiency subtest was used as a reading fluency 

instrument. It measures an individual’s ability to pronounce printed words and 

phonemically regular nonwords accurately and fluently within 45 seconds, both crucial 

skills in reading development. The Sight Word Efficiency subtest assesses the number of 
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printed words that can be accurately identified. The TOWRE-2 is a nationally normed 

measure that has alternate-form reliability above .90. The test–retest coefficients range 

from .83 to .96. The validity evidence with other related reading measures exceeds .80.  

Decoding 

The Woodcock Johnson-III (WJ-III; Woodcock, McGrew, & Mather, 2001) is an 

individually administered, comprehensive test of academic achievement and aptitude. 

The test–retest reliability coefficient ranges from .70 to .90. The Letter-Word 

Identification (WJ3-LWID) subtest was used to represent decoding. WJ3-LWID 

measures students’ word-identification skills measured by their ability to correctly 

pronounce words on a list. The split-half reliability coefficient for the WJ3-LWID subtest 

was .94 (Schrank, McGrew, & Woodcock, 2001).  

Reading Comprehension  

Three widely used comprehension measures were used: the Gates-MacGinitie 

Reading Test (MacGinitie, MacGinitie, Maria, & Dreyer, 2000), Comprehension subtest; 

the Test of Silent Reading Efficiency and Comprehension (TOSREC; Wagner, Torgesen, 

Rashotte, & Pearson, 1999); and the WJ-III Passage Comprehension subtest (WJ3-PC; 

Woodcock et al., 2001).  

The Gates-MacGinitie Comprehension subtest, administered by group, contains 

11 passages of lengths varying from three to 15 sentences, each addressing diverse 

subjects. All passages are selected from published books or periodicals. Each passage is 

followed by three to six multiple-choice questions, and a total of 48 questions are 
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included in the test. Some items require the ability to understand information explicitly 

presented in the text, while other items require the ability to infer answers on the basis of 

the text. The test takes about 35 minutes to complete, and scoring was done 

electronically. For the Gates-MacGinitie test, internal consistency reliability ranged 

from .91 to .93, and alternate-form reliability ranged from .80 to .87 (MacGinitie et al., 

2000). 

The TOSREC, which is a nationally normed measure, is a brief group-

administered or individually administered reading test that assesses the student’s ability 

to understand written language and evaluate sentences based on real-world knowledge. 

Students are given 3 minutes to read and verify the truthfulness of as many sentences as 

possible. They receive 1 point per sentence answered correctly. Based on a previous 

larger study, the mean intercorrelation across five times in Grade six to eight ranged 

from .79 to .86 (Vaughn, Wanzek, et al., 2010). 

WJ3-PC, an individually administered subtest, contains 47 items and measures 

students’ ability to identify a missing key word that makes sense in the context of the 

one- or two-sentence short passage they read. The first set of items measures a student’s 

ability to match a pictographic representation of a word with an actual picture, and the 

next several items are presented in a multiple-choice format: Students read a short phrase 

then match it to the appropriate picture among three given choices. For the rest of the 

items, students are asked to read short passages and identify a missing word in sentences. 

The reliability coefficient of WJ3-PC using the split-half procedure was .88 (Schrank et 

al., 2001).  
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Writing Fluency  

The Wagner Writing Fluency test (Wagner et al., 2011) measures letter-writing 

fluency and handwriting fluency using two tasks: (a) an alphabet task (WAWF) and (b) a 

sentence task (WSWF). Students are given 1 minute to complete the alphabet task; their 

score is the number of letters correctly printed, regardless of order. Students were asked 

to write all the letters in the alphabet in order, in lower case. For the sentence task, 

students copy the given sentence (―the quick brown fox jumps over the lazy dog‖) for 1 

minute. Their score is the number of words correctly copied in order. 

DATA COLLECTION AND ANALYSIS   

 All tests were administered between November 2012 and March 2013. Students 

were asked to perform all batteries during 8 days across 2 weeks, so they were tested for 

no more than 1 hour per day. Nineteen testers administered the tests, either individually 

or by groups. The testers received 16 hours of general training and 6 hours of reliability 

training before administering the tests. Training included a brief description of each test, 

an explanation of how to administer each test, and role-playing of testing (provided by 

the Meadows Center for Preventing Educational Risk Assessment Team).  

To address Research Questions 1 and 1-1, I analyzed the data using a multiple 

linear regression. Multiple linear regression is a multivariate statistical technique used to 

predict a single dependent variable from several independent variables, and it has been 

used to examine contributions to reading comprehension (e.g., Cutting & Scarborough, 

2006; Francis et al., 2005). In this study, there are two independent variables (i.e., reading 
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fluency and decoding), and reading comprehension is the dependent variable. To address 

the research questions, three multiple linear regressions for each reading comprehension 

measure were used.  

I assume that the contribution of reading fluency should differ depending on how 

reading comprehension is measured, and patterns of differences in reading fluency should 

be similar to patterns of differences in decoding because reading fluency in this study was 

measured via a word-reading measure. That is, a reading comprehension test that relies 

more on decoding skill also may rely heavily on word-reading fluency. Thus, adding a 

decoding variable to the regression model would be valuable for examining the 

contribution of reading fluency to reading comprehension for students in the upper 

elementary grades.  

In terms of Research Question 2, I hypothesize that reading fluency has a 

moderate to high relation with writing fluency. Thus, a correlation analysis was used to 

address Research Question 2. The correlation analysis is used to identify and measure the 

associations among two sets of variables, so the correlation coefficient is a measure of 

linear association between two variables. Using SPSS version 22.0, I calculated Pearson's 

r bivariate correlation. 
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CHAPTER 4. RESULTS 

THE CONTRIBUTIONS OF READING FLUENCY AND DECODING TO READING 

COMPREHENSION 

To examine whether reading fluency and decoding predict reading 

comprehension, multiple linear regressions and hierarchical regressions were run. The 

obtained results are shown in Tables 2 through 6. Because my data contain only the raw 

scores of the two comprehension tests (i.e., the Gates-MacGinitie and TOSREC), the 

mean centering variables were created for two raw scores (i.e., total calculated scores) to 

run multiple linear regressions. For the rest of the measures (the TOWRE-2, WJ3-LWID, 

and WJ3-PC), age-based standardized scores were used.  

Table 2 provides descriptive statistics (i.e., mean performance and standard 

deviations) for each predictor (reading fluency and decoding) and the three 

comprehension measures. The calculated total scores of the TOSREC and Gates-

MacGinitie were used for descriptive analysis.  

As shown in Table 3, the reading comprehension measures differed somewhat in 

the strength of their association with reading fluency and decoding. Of the three 

measures, the WJ3-PC subtest showed the highest correlation with the TOWRE-2 (.638) 

and the WJ3-LWID measure (.740). All correlations are statistically significant (all ps 

< .001). 
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Table 2. Means and Standard Deviations for Reading Comprehension and Fluency and 

Decoding Measures  

Measure M SD 

Reading comprehension   

Gates-MacGinitie 18.06 9.52 

TOSREC 15.01 8.24 

WJ3-Passage Comprehension 86.64 10.97 

Reading fluency    

TOWRE-2  85.46 14.13 

Decoding   

WJ3 Letter-Word Identification  94.46 13.23 

Note. TOSREC = Test of Silent Reading Efficiency and Comprehension (Wagner et al., 

1999); TOWRE-2 = Test of Word Reading Efficiency–Second Edition (Torgesen et al., 

1999); WJ3 = Woodcock Johnson-III (Woodcock et al., 2001) 

 

Table 3. Correlations Among Reading Fluency, Decoding, and Reading Comprehension  

 Gates-MacGinitie TOSREC WJ3-PC 

TOWRE-2 .563** .597** .638** 

WJ3-LWID .609** .626** .740** 

**p < .001  

Note. TOWRE-2 = Test of Word Reading Efficiency–Second Edition (Torgesen et al., 

1999); WJ3-LWID = Woodcock Johnson-III Letter-Word Identification (Woodcock et al., 

2001)  

 

Table 4 indicates that the correlations between the reading comprehension 

measures are significant (all ps < .001). All three measures have high medium positive 
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correlations, with a range of .673 to .743. The Gates-MacGinitie and TOSREC 

comprehension measures have the highest correlation (.743). The correlation between the 

TOSREC and WJ3-PC is .699. The lowest correlation (.673) is between the Gates-

MacGinitie and WJ3-PC.   

 

Table 4. Correlations Between Reading Comprehension Measures  

 Gates-MacGinitie TOSREC WJ3-PC 

Gates-MacGinitie   1 .743** .673** 

TOSREC .743** 1 .699** 

WJ3-PC .673** .699** 1 

**p < .001. 

Note. Gates-MacGinitie = Gates-MacGinitie Reading Test (MacGinitie et al., 2000), 

TOSREC = Test of Silent Reading Efficiency and Comprehension (Wagner et al., 1999), 

WJ3-PC = Woodcock Johnson-III Passage Comprehension (Woodcock et al., 2001) 

 

Table 5. Regression Results  

Dependent 

Variable  

R R
2
 Adjusted 

R
2
 

Change statistics 

F change df1 df2 Sig. F 

Change 

Gates-MacGinitie  .406 .404 233.851 2 685 .000 

TOSREC  .440 .438 268.913 2 685 .000 

WJ3-PC  .574 .573 461.356 2 685 .000 

a
Predictors: TOWRE-2, WJ3 Letter-Word Identification.  

Note. Gates-MacGinitie = Gates-MacGinitie Reading Test (MacGinitie et al., 2000), 

TOSREC = Test of Silent Reading Efficiency and Comprehension (Wagner et al., 1999), 

WJ3-PC = Woodcock Johnson-III Passage Comprehension (Woodcock et al., 2001) 
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Because all predictors are continuous variables, a multiple linear regression was 

used for each dependent variable, rather than using a multivariate analysis of variance 

(MANOVA) to examine the overall contribution of reading fluency and decoding to 

reading comprehension. All regression assumptions were met; the residuals look 

normally distributed, and the variance of the residuals looked equal across all levels of 

the predictors (the homoscedasticity assumption met). The independent variables are 

significant in all three regression models. Table 5 presents the results of the regression 

analysis. Overall, reading comprehension can be explained by the range in variances of 

40.4% to 57.4% for reading fluency and decoding combined (see values of adjusted R
2 

in 

Table 5). Specifically, the results of the regression indicated that the two predictors 

explained 40.4% of the variance of the Gates-MacGinitie (adjusted R
2
 = .404, F[2,685] = 

233.851, p < .001), 43.8% of the variance of the TOSREC (adjusted R
2
 = .438, F[2,685] 

= 268.913, p < .001), and 57.4% of the variance of WJ3-PC (adjusted R
2
 = .573, F[2,685] 

= 461.356, p < .001). It was found that reading fluency significantly predicted reading 

comprehension (Gates-MacGinitie, β = .264, b = .019, p < .001; TOSREC, β = .309, b 

= .022, p < .001; WJ3-PC, β = .230, b = .178, p < .001), as did decoding (Gate-

MacGinitie, β = .422, b = .032, p < .01; TOSREC, β = .408, b = .031, p < .001; WJ3-PC, 

β = .577, b = .479, p < .001). 

To determine the contribution of each predictor, I conducted hierarchical regression 

models. As can be seen from the first set in Table 6, reading fluency contributed 31.7% 

of the variance associated with Gates-MacGinitie Reading Comprehension subtest 

compared with 35.7% of that associated with the TOSREC and 40.8% of that associated 
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with the WJ3 Passage Comprehension subtest when entered on the first step. When 

decoding is entered as a second step, a further 8.9%, 8.3%, and 16.6% of variance were 

found for the Gates-MacGinitie, TOSREC, and WJ3 Passage Comprehension, 

respectively.    

 

Table 6. Regressions Predicting Reading Comprehension From Reading Fluency and 

Decoding  

 Gates-MacGinitie TOSREC WJ3-PC 

 R
2 

Change p R
2 

Change p R
2
 Change p 

Step1 

Reading fluency  

31.7% <.001 35.7% <.001 40.8% <.001 

Step 2 

Decoding 

8.9% <.001 8.3% <.001 16.6% <.001 

Step 1  

Decoding 

37.1% <.001 39.2% <.001 54.8% <.001 

Step 2 

Reading fluency  

3.5% <.001 4.8% <.001 2.6% <.001 

Note. Gates-MacGinitie = Gates-MacGinitie Reading Test (MacGinitie et al., 2000), 

TOSREC = Test of Silent Reading Efficiency and Comprehension (Wagner et al., 1999), 

WJ3-PC = Woodcock Johnson-III Passage Comprehension (Woodcock et al., 2001) 

 

The lower part of Table 6 indicates the second set of hierarchical regressions; 

37.1% variance of the Gates-MacGinitie and 39.2% variance of the TOSREC can be 

explained by decoding when entered on the first step, compared to 54.8% for WJ3 
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Passage Comprehension. When reading fluency was entered as Step 2, a further 3.5%, 

4.8%, and 2.6% of the variance for the Gates-MacGinitie, TOSREC, and WJ3 Passage 

Comprehension, respectively, are accounted by reading fluency. 

 

 

Figure 1. Common and unique variances of reading comprehension explained by reading 

fluency and decoding.  

 

Figure 1 also shows the contribution of each unique predictor and the shared 

variance of both predictors. Overall, WJ3 Passage Comprehension relied the most heavily 

on decoding and reading-fluency skills (57.4% variance); 44% and 40.6% of the variance 
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for the TOSREC and Gates-MacGinitie, respectively, were accounted for by decoding 

and reading fluency. In terms of shared variance, WJ3 Passage Comprehension has 

48.2% shared variance of decoding and reading fluency, and TOSREC and Gates-

MacGinitie indicated 30.9% and 28.2% shared variance, respectively.  

THE RELATION BETWEEN READING FLUENCY AND WRITING FLUENCY  

Table 7 presents descriptive information about the means and standard deviations 

for each reading-fluency and writing-fluency measure.  

 

Table 7. Descriptive Analysis for Reading and Writing Fluency  

Domain Measure M SD N 

Writing 

fluency 

Wagner Letter Writing Fluency 

(WAGLW) 

21.66 12.61 688 

Wagner Handwriting Fluency  

- letter counts (WAGHW_LC)  

 

68.83 

 

17.56 

 

688 

- word counts (WAGHW_WC) 15.79 4.74 688 

Reading 

fluency  

Test of Word Reading Efficiency Sight 

Word Efficiency (TWSW) 

85.46 12.13 688 

Note. WAGLW = Wagner Letter Writing Fluency (Wagner et al., 2011), WAGSW_LC = 

Wagner Sentence Writing Fluency (Wagner et al., 2011) letter counts, WAGSW_WC =  

TWSW = Wagner Sentence Writing Fluency (Wagner et al., 2011) word counts, TWSW 

= Test of Word Reading Efficiency–Second Edition, Sight Word Efficiency (Torgesen et 

al., 1999)  
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The positive and significant correlations were found at the medium level between 

reading fluency and writing fluency. Pearson's r bivariate correlation coefficients for 

reading fluency and writing fluency are presented in Table 8. The relation between 

reading fluency and letter- and word-writing fluency was .448 (p < .01), the relation 

between reading fluency and handwriting fluency was .488 (p < .01), and a similar 

correlation (r = .469; p < .01) was also found between reading fluency and handwriting 

fluency.      

 

Table 8. Correlation Between Reading Fluency and Writing Fluency  

 WAGLW WAGHW_LC WAGHW_WC TWSW 

WAGLW 1 .514* .470* .448* 

WAGHW_LC .514* 1 .944* .488* 

WAGHW_WC .470* .944* 1 .469* 

TWSW .448* .488* .469* 1 

*p < .01. .  

Note. WAGLW = Wagner Letter Writing Fluency (Wagner et al., 2011), WAGSW_LC = 

Wagner Sentence Writing Fluency (Wagner et al., 2011) letter counts, WAGSW_WC =  

TWSW = Wagner Sentence Writing Fluency (Wagner et al., 2011) word counts, TWSW 

= Test of Word Reading Efficiency–Second Edition, Sight Word Efficiency (Torgesen et 

al., 1999)  

 

Interestingly, within the writing-fluency domain, a medium positiverelation was 

found between letter-word writing fluency and handwriting fluency as indicated by the 
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number of letters written correctly (.514), as well as a correlation was found between 

letter-word writing fluency and handwriting fluency as indicated by the number of words 

written correctly (.470).  
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CHAPTER 5. DISCUSSION 

MAIN FINDINGS  

The purpose of this study was to examine the contribution of reading fluency and 

decoding to reading comprehension in the upper elementary grades, and how reading 

comprehension differs across a number of different measures. In addition, this study 

investigated the relation between reading fluency and writing fluency in the upper 

elementary grades. Based on the research questions, the following conclusions were 

drawn. 

Reading Comprehension and Reading Fluency/Decoding  

First, reading fluency was positively related to reading comprehension; this is 

consistent with the results of considerable previous research (e.g., Fuchs et al., 2001; 

Klauda & Guthrie, 2008; Lai et al., 2014). The significant positive relation between 

reading fluency and decoding and reading comprehension was observed in every test in 

this study, with a statistically significant, strongly positive correlations. After testing the 

statistical significances of the difference between correlations, the Gates-MacGinitie 

reading test indicated the lowest correlation coefficient on reading fluency measured by 

the TOWRE-2 (.56) and on decoding measured by the WJ3-LWID (.61), and the WJ3-PC 

showed the highest correlation coefficient on the TOWRE-2 (.64) and the WJ3-LWID 

(.74) (ps < .05).  
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These correlations are lower than those reported in Lai et al.’s (2014) study. In 

their study, a relation was found between reading fluency as measured by the TOWRE 

and reading comprehension as measured by the GORT and WIAT. In their study, the 

relation between reading fluency and reading comprehension was .78 on the GORT 

and .93 on the WIAT. Only second graders participated in this study, so the correlations 

they found could be higher than what I found. In Francis et al.’s (2005) study, the 

TOWRE was also used to examine the relation between reading fluency and reading 

comprehension for students in Grades 2 and 4. Because the WRMT Passage 

Comprehension subtest is similar in format to WJ3-PC (they both demand more decoding 

or reading-fluency skills), relatively high correlations were found in both Grade 2 (.77) 

and Grade 4 (.72) compared to the DABS in Grade 2 (.62) and Grade 4 (.50) and the 

GORT in Grade 2 (.57) and Grade 4 (.42). However, although the formats of the tests are 

similar to each other, WRMT Passage Comprehension has a higher correlation with 

reading fluency than the correlation between reading fluency and WJ3-PC (.64).                                                                

Second, decoding was also positively related to reading comprehension. In this 

study, similar to the findings from previous studies (e.g., Francis et al., 2005; Nation & 

Snowling, 1997), WJ3-PC had the highest correlation with decoding (.74); and the Gates-

MacGinitie (.61) and TOSREC (.63) showed similar correlation coefficients. The 

correlation coefficient between WJ3-PC and decoding was statistically higher than the 

other two correlation coefficients (ps < .001).   
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Contribution of Reading Fluency and Decoding 

Reading fluency and decoding explained a statistically significant 40.4% to 57.3% 

of the total variance on the three measures of reading comprehension, and all results are 

statistically significant. Specifically, as can be seen in Figure 1, WJ3-PC relied most 

heavily on reading fluency and decoding (57.4%, adjusted R
2
 = 57.3%) compared to the 

Gates-MacGinitie (40.6%, adjusted R
2
 = 40.4%) and TOSREC (44%, adjusted R

2
 = 

43.8%).  

In the present study, 2.6% to 4.8% of the variance in reading comprehension was 

uniquely predicted by reading fluency. I focused only on fourth and fifth graders and 

used particular reading comprehension measures. Cutting and Scarborough (2006) used 

different measures and studied 97 students in 1st to 10th grade and found that 1% to 6% 

of variance in reading comprehension could be predicted by reading fluency. This 

supports Joshi and Aaron’s (2000) argument that the SVR model should consider reading 

fluency as well. Interestingly, the TOSREC relies the most on reading fluency, followed 

by WJ3-PC, although the difference of their contributions is small. The TOSREC is a 

well-known test for measuring reading fluency as well, so the largest contribution of 

reading fluency (4.8%) was found; decoding skills made the largest contribution for WJ3-

PC.  

According to previous research (e.g., Cutting & Scarborough, 2006; Keenan et al., 

2008), decoding is a strong predictor of reading comprehension, regardless of how 

reading comprehension is measured. In the current study, the percentage of variance 

uniquely explained by decoding was similar for the Gates-MacGinitie (8.9%) and 
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TOSREC (8.3%) but substantially higher for WJ3-PC (16.6%). Because WJ3-PC is a 

cloze test with a short passage consisting of one or two sentences, decoding skills are 

more in demand (Francis et al., 2005; Nation & Snowling, 1997; Spear-Swerling, 2004). 

One interesting finding is that any noticeable difference between the amount of variance 

explained by decoding on the Gates-MacGinitie and the TOSREC does not exist.  

While the contributions of decoding differ depending on how reading 

comprehension is measured, the range of the contributions of reading fluency does not 

widely differ across reading comprehension measures. This could be due to the fact that 

reading fluency is less sensitive regarding the passage presentation format and response 

format of reading comprehension tests in the upper elementary grades. Another possible 

reason is that reading fluency in this study was measured by the TOWRE-2, which 

involves word reading. In previous studies (e.g., Fuchs et al., 2001), the directionality 

between reading fluency and reading comprehension has varied depending on how 

reading fluency was measured and on grade levels. For students in the upper elementary 

grades, reading fluency at the word level is almost developing, so the contribution of 

reading fluency does not differ across reading comprehension measures for students in 

these grades.      

Future research will be needed to verify differences depending on how reading 

fluency is measured or on grade levels. In addition, 30% of participants in this study 

indicated limited English language proficiency; future research should examine the 

contribution of reading fluency depending on reading proficiency levels.  
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Relation between Reading Fluency and Writing Fluency  

Rosenblatt (2004) stated that “the parallels in the reading and writing processes 

and the nature of the transaction between author and reader make it reasonable to expect 

that the teaching of one can affect the student's operation in the other" (p. 138). In this 

study, I sought to test whether there was a relation between reading fluency and writing 

fluency. A moderate positive correlation between reading fluency and writing fluency in 

the upper elementary grades was found. Two types of writing fluency were measured: 

letter-/word-writing fluency and handwriting fluency. In a prior study, reading fluency 

was a strong predictor of writing fluency (Wagner et al., 2011). In Wagner et al.’s work, 

statistically significant correlations were found for both letter/word fluency (r = .448) and 

handwriting fluency (letter count r = .488; word count r = .469) and reading fluency.  

Causation cannot be explained by correlation results, so we still do not know the 

directionality between reading fluency and writing fluency. However, in general, robust 

correlations imply causation (Hatfield, Faunce, & Job, 2006). The correlation between 

reading fluency and writing fluency found from this study is not enough to warrant a 

casual interpretation yet. To establish the directionality between reading fluency and 

writing fluency, future theoretical research examining correlations, or practical research 

such as an experimental study, will be needed.  

LIMITATIONS 

Although the findings from this study are valuable, several limitations should be 

considered when interpreting the findings. First, only three comprehension measures 
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were used to examine how the contributions of reading fluency and decoding differ 

depending on how reading comprehension is measured. Different measures will yield 

different results.  

Moreover, this finding could raise the possibility of an overreliance on the 

TOSREC and TOWRE-2 because the TOSREC is usually used either as a reading-

fluency measure or as a reading comprehension measure. Also, WJ3-LWID was used to 

measure decoding skill, so its relation with WJ3-PC could be stronger than other 

decoding measures used. The higher correlations on the WJ3-LWID and WJ3-PC tests 

may relate to the fact that they were normed on the same sample. When interpreting the 

findings of this study, this potential methodological bias should be considered.  

Second, there is as yet no agreement about the definition of writing fluency. This 

means that the relation between reading fluency and writing fluency could differ 

depending on how writing fluency is operationally defined and how it is measured. 

Additionally, the writing-fluency test used in this study is an unstandardized measure, 

whereas the reading-fluency test is norm-referenced. Because using an unstandardized 

measure means that it is hard to generalize beyond the population involved in the study, 

the findings could differ if standardized writing-fluency measures are used in future 

research even if students in the same grades are participants 

Third, Thirty percent of participants indicated limited language proficiency, but 

the analysis was not disaggregated this data. Thus, when the findings are interpreted, 

considering the demographic of the students involved in this study would be important.   



 50 

IMPLICATIONS AND SUGGESTIONS 

I believe that the findings from this study have important implications for both 

research and practice. Based on the findings of this study, we have evidence that reading 

fluency explains 2.6% to 4.8 % of variance in reading comprehension for students in the 

upper elementary grades. Reading fluency made significant contributions to reading 

comprehension beyond decoding. There is scant previous research related to this topic, 

but my findings consistently support Cutting and Scarborough’s (2006) and Francis et 

al.’s (2005) results. To further validate their findings for students in the upper elementary 

grades, only fourth and fifth graders with a large sample size (n = 668) were involved in 

the study. In this study, reading fluency was determined to be a third component of 

reading comprehension, and the relation between reading fluency and reading 

comprehension was consistently high. Thus, when teachers help students improve their 

reading fluency, this may also help increase the students’ reading comprehension. 

Reading-fluency instruction for students in the upper elementary grades, including 

students who have reading difficulties or who are at risk for reading difficulties, may be 

an effective way to achieve high reading comprehension performance. Or, teachers 

should integrate some activities related to enhancing reading fluency when they teach 

reading comprehension lessons to students, including students who have reading 

difficulties. Reading instruction beginning in fourth grade generally focuses only on text-

level and higher-level reading skills, but the findings from the present study suggest that 

explicit teaching of basic skills is needed because reading fluency is still a crucial aspect 

of reading competence for students in the upper elementary grades.  
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 In terms of assessment, Keenan and the colleagues (2008) suggested that the same 

tests could measure different things depending on age or ability. The finding from this 

study supports the argument. When reading comprehension measures are used for 

assessment in the upper elementary grades, teachers should recognize and consider both 

the measure’s specific features and the specific decoding deficits within an individual 

student. Alternatively, using multiple measures could reduce methodological bias and 

prevent underestimation of students’ performance. Furthermore, we should recognize that 

the use of multiple reading comprehension tests is essential to identifying reading 

difficulties or reading disabilities, as well as to examining the effectiveness of remedial 

interventions (Keenan & Meenan, 2014).  

 This study also attempted to define the relation between reading fluency and 

writing fluency in the upper elementary grades; medium positive correlations between 

them were established. When teachers design reading-fluency lessons, adding either any 

instructional component related to writing fluency into reading fluency lesson or any 

reading fluency component in the writing fluency instruction could be helpful for 

improving students’ performance.  
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