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The Moderating Effect of Baseline Word Reading Skills on Reading Comprehension 

Outcomes for Upper Elementary Students with Reading Difficulties 
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Supervisor: Sharon Vaughn 

 

Students with reading difficulties in upper elementary grades comprise a heterogenous 

population of students with deficits in various areas of reading (i.e., word reading, vocabulary, 

reading fluency, &/or reading comprehension). To address the needs of this diverse group of 

students with reading difficulties, a majority of researchers over the last decade have designed 

and implemented multicomponent reading interventions (MCRIs) that provide instruction in 

multiple areas of reading. However, results from intervention studies implementing MCRIs for 

upper elementary grade students with reading difficulties have been mixed. While some studies 

have reported significant positive growth for treatment group students compared to controls, 

others have reported similar growth patterns for treatment and control group students. To gain a 

nuanced understanding of the effects of MCRIs, some researchers have used moderator analyses 

to determine if baseline student-level differences predict students’ responsiveness to 

intervention. The goal of the current study is to evaluate if students’ baseline word reading skills 

predict their response to a MCRI. Word reading, a fundamental skill that is a prerequisite to 

developing reading comprehension skills, has rarely been explored as a moderator for response 

to MCRIs. Only few studies (Vaughn et al., 2019a; Vaughn et al., 2019b; Wanzek et al., 2017) 
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have explored how upper elementary students with reading difficulties’ baseline word reading 

skills moderate the effects of MCRIs and only one past study has used latent variables to 

evaluate intervention effectiveness for students with varying levels of baseline word reading 

proficiencies (Wanzek et al., 2017). The current proposed study is a conceptual replication of the 

Wanzek et al. (2017) study and proposes to use a latent variable approach to model the 

moderating effect of baseline word reading on end-of-year reading comprehension. Data from 

year-one of a randomized controlled trial for third and fourth grade students with reading 

difficulties will be analyzed to address the following research question: Does preintervention 

word reading status moderate the effect of a year-long multicomponent reading intervention on 

reading comprehension for students with reading difficulties in Grades 3 and 4? Results from the 

study show that baseline word reading was a significant predictor of students’ end-of-year 

reading comprehension performance. Treatment group students who had lower baseline scores 

performed significantly below on posttest reading comprehension compared to treatment 

students with comparatively higher baseline word reading scores. Findings denote the 

importance of word reading instruction for upper elementary students who are below-average 

word readers and also indicate the need for tailoring reading intervention to align with individual 

reader profile needs.  
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Chapter 1: Introduction 

A fundamental skill vital to comprehending printed text is the ability to accurately and 

automatically read words. Automaticity in word reading allows readers to use little processing 

capacity to read words, freeing up cognitive resources necessary for the comprehension 

processes to function efficiently (Perfetti, 1985). Poor development of word recognition skills, 

on the other hand, creates a “bottleneck” that significantly impedes growth in reading 

comprehension (Perfetti & Hart, 2001; Perfetti & Stafura, 2014). Furthermore, when the 

phonological (sounds), orthographic (spelling), and semantic (meaning) information of a word 

are quickly and accurately accessible to an individual, it allows for quick and accurate retrieval 

of word meaning. When one or more of the three constituents (i.e., phonological, orthographic, 

and/or semantic processing) are not automatically accessible, it negatively impacts word reading 

ability and also word meaning which can lead to poor understanding of the content being read. 

Thus, a key characteristic of a proficient reader is reading words with automaticity and accuracy 

that results in successful comprehension of the text. 

Past studies that have explored the reading skill profiles of students in upper elementary 

and later grades have demonstrated that a significant proportion of students with reading 

difficulties perform poorly on measures of word reading (Brasseur-Hock, Hock, Keiffer, 

Biancarosa, & Deshler, 2011; Buly & Valencia, 2002; Cain & Oakhill, 2006; Cirino et al., 2013; 

Clemens, Simmons, Simmons, Wang, & Kwok, 2017; Cornoldi, De Beni, & Pazzaglia, 1996; 

Dennis, 2012; Denton et al., 2013; Hock et al., 2009; Leach, Scarborough, & Rescorla, 2003; 

Lipka, Lesaux, & Siegel, 2006; Valencia & Buly, 2004). For instance, in a sample of 66 fourth 

grade students with reading difficulties, Leach and colleagues (2003) reported that a large 

proportion of the sample had a word reading deficit (42%) or a word reading and reading 
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comprehension deficit (40%); only a small percentage of fourth grade students with reading 

difficulties had deficits only in reading comprehension (18%). Similarly, in a sample of 846 

middle school students with reading difficulties, it was reported that approximately 50% had 

deficits in word reading, 84% had deficits in comprehension, and 78% had deficits in 

comprehension and fluency (Cirino et al., 2013). There are two prominent takeaways from these 

studies. One, a substantial proportion of upper elementary and later grade students with reading 

difficulties have word reading deficits. And two, students with reading difficulties in upper 

elementary and later grades are a heterogenous group in terms of the area of reading skill deficit 

with potential deficits in more than one area of reading.  

 To address the needs of this heterogenous group, over the last decade, research on 

reading interventions for upper elementary and later grade students with reading difficulties have 

predominantly focused on multicomponent reading interventions (Scammacca et al., 2016). 

Multicomponent reading interventions focus instruction on addressing two or more of the five 

components of reading identified in the National Reading Panel’s report (NRP, 2000)—

phonemic awareness, phonics, fluency, vocabulary, and reading comprehension—to maximize 

learning for all students comprising the heterogenous population of students with reading 

difficulties. In general, all participants in a given condition receive instruction in the various 

components at the same level of intensity (i.e., duration and dosage). However, few studies have 

explored how participants’ baseline word reading skills influence their differential response to 

uniform instruction. In the next section, I review literature on the effects of multicomponent 

interventions on the reading outcomes of students with reading difficulties and provide a 

rationale for examining the effects of a multicomponent intervention contingent on participants’ 

baseline word reading proficiency. 
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Multicomponent Reading Interventions 

 In a discussion on effective reading instruction, Foorman and Torgesen (2001, p.203) 

stated that “the components of effective reading instruction are the same whether the focus is 

prevention or intervention: phonemic awareness and phonemic decoding skills, fluency in word 

recognition and text processing, construction of meaning, vocabulary, spelling, and writing.” 

Thus, multicomponent reading interventions focus on combining two or more of these 

components.  

The concept of multicomponent interventions is well-grounded in theory. For instance, 

Gough and Tunmer’s (1986) simple view of reading posits that reading comprehension is a 

product of an individual’s word reading and linguistic comprehension abilities. Many subskills 

such as word reading and linguistic comprehension—which comprises of background 

knowledge, lexical knowledge, and knowledge of grammatical structures—need to work together 

to attain proficiency in reading comprehension. Thus, it is vital to provide instruction to upper 

elementary students with reading difficulties in multiple areas of reading as reading 

comprehension is a complex process that requires the orchestration of multiple skills.  

Two past systematic reviews of the literature have reported the effects of multicomponent 

reading interventions on upper elementary students with reading difficulties’ reading outcomes. 

Wanzek, Wexler, Vaughn, and Ciullo (2010) reviewed reading intervention literature for 

students with reading difficulties in Grades 3 and 4. Of the 24 reading intervention studies 

included in Wanzek et al. (2010), only two were multicomponent reading interventions 

(O’Connor et al., 2002; Therrien, Wickstrom, & Jones, 2006). Both studies were randomized 

controlled trials that assessed the effectiveness of interventions on standardized reading 

measures. In the O’Connor et al. (2002) study, Grades 3–5 treatment group students with reading 
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difficulties, who participated in a one-on-one multicomponent reading intervention for 18 weeks, 

outperformed their control group peers on standardized measures of segmenting, word 

identification, fluency, and reading comprehension. In the Therrien and colleagues’ (2006) study, 

on the other hand, Grades 4–8 students with reading difficulties, who received a multicomponent 

intervention comprised of repeated reading and question generation strategy instruction, 

outperformed control group peers on standardized measures of reading fluency but not reading 

comprehension. Subsequent to the Wanzek et al. (2010) review, Scammacca, Roberts, Vaughn, 

and Stuebing (2015) conducted a meta-analysis to synthesize the effects of reading interventions 

for students with reading difficulties in Grades 4–12. Scammacca et al. (2015) reported that the 

average effect of 27 multicomponent interventions across Grade 4–12, on standardized measures, 

was substantively important (effect size [ES] = .46).  

 Since the two systematic reviews (Scammacca et al., 2015; Wanzek et al., 2010), more 

recent investigations into the effectiveness of multicomponent reading interventions for upper 

elementary students with reading difficulties have been conducted, and they show mixed results 

of intervention effects. In three randomized controlled trials (Roberts et al., 2018; Vaughn et al., 

2016; Wanzek et al., 2016), researchers reported no statistically significant differences between 

treatment and control group participants on norm-referenced measures of reading 

comprehension, word reading, reading fluency, vocabulary, and/or listening comprehension. It is 

important to note that although posttest differences between treatment and comparison 

conditions were not statistically significant, both treatment and control group students made 

significant gains from pretest to posttest across the three studies (Roberts et al., 2018; Vaughn et 

al., 2016; Wanzek et al., 2016). One explanation could be a strong counterfactual group 

indicating that instruction in the control condition may have been equally robust (Lemons, 
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Fuchs, Gilbert, & Fuchs, 2014). For instance, Vaughn et al. (2016) reported that instruction in 

comparison group classrooms included the implementation of evidence-based programs such as 

SRA Corrective Reading (Engelmann, 1988) and Read 180 (Scholastic, Inc., 2013). 

Additionally, when researchers provide intervention to a certain proportion of students with 

reading difficulties at school sites, it frees up resources for schools to potentially provide more 

intensive instruction to participants in the control condition. These resources may take the form 

of smaller instructional groups and/or more individualized attention for control group students, 

which, in turn could boost their reading performance. In contrast, Wanzek and colleagues (2017) 

reported that, in a study of fourth grade students with reading difficulties, treatment group 

students demonstrated statistically significant differences from control group students on a norm-

referenced measure of reading comprehension (ES = 0.38), but there were no significant 

differences on standardized measures of vocabulary and word reading.  

Although multicomponent interventions are well-grounded in theory and allow 

interventionists to target multiple areas of reading, recent studies have generally reported small 

effects of intervention on students’ reading outcomes.  Small intervention effects can be 

attributed to a strong counterfactual. Alternatively, it could also be that a particular 

multicomponent intervention is more beneficial for some students with reading difficulties but 

not all.  Individual baseline differences on different components of reading could lead to some 

students with reading difficulties benefiting more from a program compared to others.  
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Table 1.1.  

 

Summary of multicomponent group design reading intervention studies for upper elementary students with reading difficulties 

published in the last 20-years. 

 

Study Grade-

level 

Intervention Components Measure 

Type 

Treatment Group Significantly 

Outperformed Controls 

WR Fluency Vocabulary RC 

Guthrie et al., 2009 

(n = 63) 

5 Fluency + Word reading + Inferencing 

instruction + Motivational practices + Writing 

Std Y 1N Y - Y 

Kim et al., 2010 

(n = 294) 

4–6 Fluency + Word reading + Vocabulary + 

Reading comprehension strategies 

Std N N N N 

O’Connor et al., 2002 

(n = 46) 

3–5 Fluency + Word reading + Reading 

comprehension strategies + Spelling + 

Writing 

 

Std Y Y - Y 

Rasinski et al., 2011 

(n = 1032) 

4–5** Fluency + Word reading + Reading 

comprehension 

Std - - - N 

Ritchey et al., 2012 

(n = 123) 

4 Fluency + Reading comprehension strategies 

+ Vocabulary + Motivational practices 

Std and 

RD 

N - - 1N Y* 

Roberts et al., 2018 

(n = 419) 

3–5 Phonemic awareness + Word reading + 

Fluency + Vocabulary + Reading 

comprehension strategies  

 

Std - - - N 

Therrien et al., 2006 

(n = 30) 

4–8 Fluency + Reading comprehension strategy Std - Y - N 
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Table 1.1 (continued).  

 

Vaughn et al., 2016 

(n = 483) 

4 Fluency + Word reading + Vocabulary + 

Reading comprehension strategies 

Std N N - N 

Wanzek et al., 2016 

(n = 221) 

4 Fluency + Word reading + Vocabulary + 

Reading comprehension strategies 

Std N N - N 

Wanzek et al., 2017 

(n = 451) 

4 Fluency + Word reading + Vocabulary + 

Reading comprehension strategies 

Std N - N Y 

Wanzek & Roberts, 

2012 (n = 87) 

4 Reading comprehension strategies + Word 

reading 

Std N N N N 

 

 

Note: Std = Standardized reading measure. RD = Researcher developed reading measure. WR = Word reading. RC = Reading comprehension.  

1. A yes and no in the same cell indicates mixed results across two different measures of the same reading construct.  

*Researcher developed measure 

** Study was conducted with students in Grades 4–10. However, authors report disaggregated data for each grade-level. This table only shows results for students in upper elementary grades.
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Individual Differences in Students with Reading Difficulties’ Response to Remediation  

 As shown in Table 1.1., results from the past 20-years of research on the effects of 

multicomponent reading interventions for upper elementary and later grade students with reading 

difficulties is mixed. While some studies reported no significant differences between conditions, 

others reported significant positive outcomes for treatment group students. One drawback of 

interpreting study results based on effect sizes is that they generalize treatment and control group 

differences and fail to provide information of response to intervention for different reader 

profiles within either condition. Some past studies have shown that students’ response to 

multicomponent interventions may depend on their baseline reading skills (Clemens et al., 2019; 

Fuchs et al., 2019; Lovett, Benson, & Olds, 1990; Lovett et al., 2017; O’Connor et al., 2002; 

Vadasy & Sanders, 2008; Vaughn et al., 2019a; Vaughn et al., 2019b; Wanzek et al., 2016, 

2017). These studies help identify for whom (i.e., which reader profile) a certain multicomponent 

intervention is effective.  

 Lovett, Ransby, and Baron (1988) demonstrated the importance of measuring the effects 

of multicomponent interventions based on reader profiles. Lovett and colleagues (1988) 

randomized a group of 112 elementary grade students with reading difficulties, aged 8 to 13 

years, to one of three conditions: word reading and spelling (DS); oral language, writing, and 

comprehension (OWL); and control conditions. Prior to randomization, Lovett et al. (1988) 

categorized students into two subtypes of reading disabilities. First, students whose reading 

proficiency was found to be 1.5 years below grade level, on four different word reading 

measures, were identified as “accuracy disabled” (n = 66). Second, students with reading 

proficiencies at or above grade-level on word reading measures but 1.5 years below grade level 

on at least four measures of reading speed were identified as “rate disabled” (n = 46). Results 
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showed that both treatment groups outperformed controls on measures of word reading, 

however, there were important within-treatment-group differences. Students identified as 

accuracy disabled randomized to the DS program made significant gains on word reading 

measures but did not show gains in word reading in response to the OWL program. In contrast, 

students identified as rate disabled made significant gains on word reading measures in both the 

DS and OWL treatment conditions. Thus, the Lovett et al. (1988) study demonstrates the utility 

of measuring intervention effects for different baseline reader profiles to gain a more nuanced 

understanding of posttest gains in response to multicomponent interventions.   

Statement of Purpose 

Word reading is an essential component facilitating reading comprehension. Studies that 

have explored the profiles of students with reading difficulties have generally reported deficits in 

areas of word reading and/or comprehension. To account for this heterogeneity in students with 

reading difficulties’ reading profiles, over the last two decades, researchers have implemented a 

variety of multicomponent reading interventions. The goal of implementing multicomponent 

reading interventions has been to provide instruction that targets more than one area of reading to 

account for students’ varying levels of deficits in different areas of reading. However, despite 

providing instruction in more than one reading domain, students’ response to multicomponent 

interventions have been mixed (see Table 1.1). While some past studies have reported positive 

effects for upper elementary treatment group students on some reading outcomes, others have 

reported no significant differences between treatment and control group students. Thus, 

considering the key role word reading plays in influencing reading comprehension, one way to 

better understand the effects of multicomponent reading interventions may be to analyze the 

impact of baseline word reading skills on students’ response to multicomponent interventions.   
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Over the last decade, many multicomponent reading intervention studies for upper 

elementary students with reading difficulties have identified study participants based on their 

pre-intervention reading comprehension scores (Ritchey et al., 2012; Roberts et al., 2018; 

Vaughn et al., 2016; Wanzek et al., 2016, 2017; Wanzek & Roberts, 2012). While these students 

are similar in their ability to comprehend text, there may be greater variability in their word 

reading abilities. For example, in the Vaughn et al. (2016) study, the average baseline standard 

score on the comprehension measure for the sample was 77 (SD = 6) and for the word reading 

measures was approximately 93 (SD = 10). Descriptive statistics suggest that while the entire 

sample had a comprehension deficit, at least 16% (i.e. students who scored more than one 

standard deviation above the mean) had adequate word reading skills. As demonstrated in the 

Lovett et al. (1988) study, merely analyzing the aggregate effect of interventions may mask 

performance on posttest measures for students with varying levels of baseline word reading 

proficiency. Thus, it is important to understand if below-average word readers in upper 

elementary grades respond similarly to a multicomponent reading intervention compared to 

students who are average or above-average word readers.  

The purpose of the current study is to isolate and evaluate how students’ baseline word 

reading skills affect their response to a predominantly comprehension focused multicomponent 

reading intervention. Data for this study was taken from year-one of a two-year long blocked 

randomized controlled trial. During year one of the intervention, students with reading 

difficulties in Grades 3–4 were instructed in practices aimed at improving word reading (~13% 

of the time), fluency (~26% of the time), and reading comprehension (~61% of the time). Word 

reading instruction included systematic decoding of words and reading word lists to improve 

sight word development. Fluency instruction was similar to repeated reading practices allowing 
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students to read the passage more than once. Comprehension related instruction included strategy 

instruction (e.g., summarizing, self-questioning, etc.), text-based approaches (i.e., pronoun 

references & identifying text structure), and content-related discussions. Vocabulary instruction 

was embedded within comprehension instruction and involved quickly preteaching the meaning 

of unknown words and facilitating use of context clues to determine the meaning of unknown 

words. All instructional practices were centered around explicit instruction (modeling, guided 

practice, and independent practice) to promote the gradual release of responsibility.  

Study participants were randomly assigned to a control group or one of two treatment 

groups. In the two treatment groups, during daily 30-minute sessions, students received the same 

reading-related instruction for approximately 25 minutes a day. Treatment groups differed in 

instruction for the remaining five minutes. In treatment group one, students received instruction 

on ways to recognize and cope with reading-related anxiety and stress. In treatment group two, to 

control for the amount of reading instruction both groups received, students engaged in solving 

math problems for five minutes. It is possible that the anxiety reduction treatment bolstered 

students’ reading proficiency. However, the focus of this study is to evaluate the effectiveness of 

the reading aspect of the intervention and study how reading-related student factors affect 

response to intervention. Thus, before conducting the analyses, I confirm that students in both 

treatment conditions are not significantly different on the pretest and posttest latent variables. 

The reason for evaluating treatment group differences at posttest is to examine if there are 

differential effects of the 5-minutes of anxiety or math treatment on students’ posttest reading 

comprehension. Also, testing treatment group differences at pretest can help determine if both 

treatment groups have similar or different distributions on the pretest word reading latent 

variable. If students are not significantly different at pretest and posttest, I will collapse the two 
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treatment groups. However, if both treatment groups are significantly different at pretest or 

posttest, I will model them as separate groups.  

In summary, the focus of the current study is to use data from year one of the intervention 

study to evaluate the effectiveness of a multicomponent reading intervention for students with 

reading difficulties in Grades 3–4 with varied levels of pre-intervention word reading 

proficiency. The proposed study addresses the following research question: Does preintervention 

word reading status moderate the effect of a year-long multicomponent reading intervention on 

reading comprehension for students with reading difficulties in Grades 3 and 4? 
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Chapter 2: Literature Review 

 I conducted a literature search to identify studies involving upper elementary school-age 

students with reading difficulties that investigated the association between word reading skills 

and reading comprehension as well as factors that predict response to multicomponent reading 

interventions. This chapter focuses on (a) providing a theoretical framework that highlights the 

importance of word reading skills to comprehending grade-level text, (b) describing challenges 

in interpreting the association between word reading and comprehension outcome measures, (c) 

highlighting the various reading profiles of students with reading difficulties that necessitate the 

need for multicomponent reading interventions, and (d) reviewing previous literature on 

moderator analyses to determine factors that predict students’ response to multicomponent 

reading interventions.   

Theoretical Framework 

According to the simple view of reading (Gough & Tunmer, 1986), reading 

comprehension is a product of an individual’s word reading and linguistic comprehension 

abilities. The word reading component is described as the ability to translate print into language 

and can be observed through measures of word reading, pseudo-word reading, and reading 

fluency. Linguistic comprehension, on the other hand, is the ability to extract and construct 

meaning from oral language and is assessed using measures of listening/oral comprehension and 

vocabulary. Finally, reading comprehension is defined as the ability to extract and construct 

meaning from language represented in print form (Hoover & Tunmer, 2018). The simple view of 

reading holds that when word reading and linguistic comprehension skills are high, individuals 

will also demonstrate high performance on reading comprehension measures. Conversely, 

reading comprehension is impaired when an individual has difficulty reading words and/or has 
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poor linguistic comprehension. Multiple studies have empirically tested the simple view of 

reading theory and found evidence to support it (e.g., Catts, Adlof, & Weismer, 2006; Chen & 

Vellutino, 1997; Lonigan, Burgess, & Schatschneider, 2018; Sabatini, Sawaki, Shore, & 

Scarborough, 2010; Tilstra, McMaster, Van den Broek, Kendeou, & Rapp, 2009). In other 

words, these studies have reported that the two components—word reading and linguistic 

comprehension—explain a large proportion of variance in students’ reading comprehension 

scores.  

While several studies have affirmed the model for the simple view of reading, there has 

been some concern over the simplism of the model. One recent critique of the model postulates 

that it represents linguistic and reading comprehension as unidimensional constructs measurable 

by a single test (Catts, 2018). Researchers have argued that comprehending written language is a 

multidimensional analytical activity, thus, assessing the construct should require measurements 

that involve a range of reading materials and a variety of comprehension tasks (Catts, 2018; 

Pearson, Valencia, & Wixson, 2014).  

Recently, Lonigan and colleagues (2018) examined the components of the simple view of 

reading using a latent variable approach; multiple assessment tools were used to measure each 

reading-related construct. They reported that for a sample of students (n=757) from Grades 3–5, 

the two latent measures of word reading and linguistic comprehension explained 85 to 100% of 

variance in students’ reading comprehension scores. However, they found that word reading 

ability explained a larger percentage of the variance in reading comprehension in third grade 

(49%) compared to fifth grade (32%). Furthermore, using quantile regression analysis, the 

researchers (Lonigan et al., 2018) found that for the entire sample of students, across various 

grade levels, word reading explained a larger percentage of variance in reading comprehension 
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for students with severe reading deficits (56%) compared to proficient readers (38%). These 

findings indicate that word reading plays a greater role in text comprehension for students in 

elementary grades, especially for students with reading difficulties.  

Association between word reading and reading comprehension. Word reading is the 

ability to decode written letters and words into their associated phonetic code (Perfetti, 1985). 

The accurate and automatized retrieval of the phonological code for printed words is deemed a 

fundamental skill for the development of reading comprehension (Perfetti, 1992). Students with 

weak and laborious word reading skills find their ability to comprehend text impeded for two 

possible reasons. First, misidentification of words leads to poor comprehension of the text 

(Hoover & Tunmer, 2018). Second, according to the verbal efficiency theory, when word 

reading is slow, more cognitive resources are devoted to word reading, leaving fewer cognitive 

resources to process the meaning of text (Perfetti, 1985). Students who are unable to read words 

accurately and/or fluently exert more pressure on their cognitive resources such as working 

memory. As more cognitive resources are engaged in reading the text, fewer cognitive resources 

are available for comprehending the text; this cognitive imbalance negatively impacts the level 

of text comprehension. Furthermore, in addition to rapid word identification skills, the lexical 

quality hypothesis (Perfetti, 2007; Perfetti & Hart, 2002) posits that knowledge of word forms 

and word meanings allows individual’s to not only identify words but also reliably connect 

words to their right contextual meaning, which is key to reading comprehension.  Thus, reading 

theories (Perfetti, 1992; Perfetti, 2007; Perfetti & Hart, 2002) suggest that students’ reading 

comprehension difficulties may be traced back to readers’ poor proficiency in reading words 

accurately.  
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It is well-established that word reading ability plays an influential role in comprehending 

text. In a meta-analysis, Garcia and Cain (2014) reported a strong correlation between word 

reading ability and performance on reading comprehension measures (r = .74) for readers across 

age groups and reading ability levels. The association remained strong when data was 

disaggregated for poor word readers across different age-groups (r = .64). Findings from this 

meta-analysis (Garcia & Cain, 2014) provide robust evidence that word reading ability is a 

strong predictor of reading comprehension. Additionally, findings from longitudinal and cross-

sectional studies provide evidence that word reading ability in early elementary grades is highly 

predictive of students’ reading comprehension outcomes in later grades (e.g., Byrne et al., 1992; 

Shankweiler et al., 1999; Tighe et al., 2015). For instance, Tighe and colleagues (2015) reported 

that word reading ability explained a significant proportion of variance in reading comprehension 

scores for all ability-readers in third, seventh, and tenth grades. However, the proportion of 

variance explained was greater in third grade (56%) compared to seventh (34%) and tenth (24%) 

grades. These results indicate that word reading continues to play an important role in students’ 

ability to comprehend text, however, it is a prime candidate for causing reading comprehension 

difficulties in upper elementary grade-levels.  

Transfer of word reading gains to gains in reading comprehension. Intervention studies 

that have aimed to improve upper elementary students with reading difficulties’ word reading 

ability have also sometimes reported students’ transfer of word-reading skill gains to 

improvement in reading comprehension (Blachman et al., 2004; Compton et al., 2005; Gunn, 

Biglan, Smolkowki, & Ary, 2000; Lovett et al., 2000; Rashotte, MacPhee, & Torgesen, 2001; 

Torgesen et al., 2007; Toste et al., 2019; Toste et al., 2017). For example, in a sample of 53 

Grade 3 to 5 below-average word readers, Compton et al. (2005) reported that in response to a 
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word reading intervention, treatment group students made significant gains on two of four word 

reading measures. Importantly, a large effect size was observed on the Gray Oral Reading Test–3 

Comprehension subtest (Wiederholt & Bryant, 1992) in favor of the treatment group (ES = 1.15). 

More recently, Toste and colleagues (2019) reported that in response to a multisyllabic word-

reading intervention, treatment group students outperformed controls on proximal and distal 

measures of word reading. Treatment group students also outperformed controls on the Gates–

MacGinitie Reading Test—Revised (GMRT; MacGinitie, MacGinitie, Maria, & Dreyer, 2000) 

comprehension subtest (ES = 0.26). In contrast, in the Toste et al. (2019) study, treatment group 

students were not significantly different from controls on the Woodcock Johnson Passage 

Comprehension subtest (Woodcock, McGrew, & Mather, 2001); other past word reading 

intervention studies that aim to improve upper elementary students with reading difficulties’ 

word reading proficiency have also not reported gains on comprehension measures for treatment 

group students (Ehri, Satlow, & Gaskins, 2009; Torgesen et al., 2007; Toste et al., 2017). 

Overall, results indicate that, under certain conditions, it is possible for improvement in word 

reading proficiency to positively impact reading comprehension. These conditions could be the 

extent to which word reading skills are targeted in an intervention, individual differences in 

baseline word-reading ability, and also the type of reading measure used.  

A recent theoretical approach, called the decoding threshold hypothesis (Wang, Sabatini, 

O’Reily, & Weeks, 2018), provides a possible explanation of the varying effects of word reading 

interventions on students’ reading comprehension outcomes. According to the decoding 

threshold hypothesis (Wang et al., 2018), the association between word reading and reading 

comprehension is discernable only beyond a certain decoding threshold or cutoff score. In their 

analysis of extant data, for a sample of over 40,000 middle and high school students, Wang and 
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colleagues (2018) demonstrated that there was a weak correlation (r = .06) between word reading 

and reading comprehension when students’ word reading proficiency was below a certain 

threshold. In other words, for a sample of students who were poor word readers, the association 

between word reading and reading comprehension was nonlinear. For Grades 5–12 students 

identified as above threshold word readers, the association between word reading and reading 

comprehension was much higher (r = .48). Therefore, the application of the decoding threshold 

hypothesis (Wang et al., 2018) can help postulate that students with reading difficulties who 

receive word reading only interventions may only show improvement in reading comprehension 

when they surpass the minimum word reading threshold. However, it is important to note that 

this hypothesis has not been tested with elementary grade-level students, and it is unclear if 

similar trends will be observed with students in the early stages of reading development when 

word reading proficiency greatly influences reading comprehension (e.g., Foorman et al., 2018; 

Shankweiler et al., 1999; Veerhoven & Van Leeuwe, 2008) Lonigan.  

 Challenges with interpreting the extent to which word reading predicts reading 

comprehension. Although numerous studies have demonstrated the positive association between 

word reading ability and reading comprehension, some studies have reported weak associations 

between these constructs on certain reading measures (Cutting and Scarborough, 2006; Keenan, 

Betjemann, & Olson, 2008; Reed & Vaughn, 2012). Correlational studies have shown that the 

type of assessment used to measure reading comprehension may relate differently to readers’ 

word reading skills (Collins, Lindstorm, & Compton, 2018; Cutting & Scarborough, 2006; 

Francis, Fletcher, Catts, & Tomblin, 2005; Garcia & Cain, 2014; Keenan et al., 2008; Reed & 

Vaughn, 2012). In their influential study, Cutting and Scarborough (2006) demonstrated that for 

students with varying reading abilities in Grades 1–10, three norm-referenced reading 
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comprehension assessments (Wechsler Individual Achievement Test, Wechsler, 1992; Gates–

MacGinitie Reading Test—Revised, MacGinitie, MacGinitie, Maria, & Dreyer, 2000;  Gray Oral 

Reading Test—Third Edition, Wiederholt & Bryant, 1992) posed different cognitive demands on 

the reader and measured slightly different constructs; correlation between the three measures 

ranged from .64 to .79. Equally important, they reported that the unique contribution of word 

reading ability varied across the three standardized comprehension assessments––the amount of 

variance explained by word reading ability ranged from 6.1% to 11.9%.  

In a subsequent study of all ability readers, Keenan and colleagues (2008) compared four 

standardized reading comprehension measures: Gray Oral Reading Test–3 (GORT; Wiederholt 

& Bryant, 1992), the Qualitative Reading Inventory–3 (QRI; Leslie & Caldwell, 2001), the 

Woodcock–Johnson Passage Comprehension subtest (WJPC) from the Woodcock–Johnson Tests 

of Achievement–III (Woodcock, McGrew, & Mather, 2001), and the Reading Comprehension 

subtest from the Peabody Individual Achievement Test (PIAT; Dunn & Markwardt, 1970). For a 

sample of students aged eight to 18, the reported correlations among the comprehension 

measures ranged from .31 to .70. More importantly, the authors reported that word reading 

accounted for a larger percentage of variance on two reading comprehension measures (WJPC & 

WIAT). On the other two reading comprehension measures (QRI & PIAT), listening 

comprehension explained a larger proportion of the variance. Results from these studies 

highlight the challenges of measuring a complex construct such as reading comprehension. 

Standardized reading comprehension measures generally vary in terms of their response 

formats and length of text. One possible explanation of the difference in the association between 

word reading and reading comprehension is the type of measure used. For tests that measure 

sentence level comprehension such as cloze tasks, decoding ability generally accounts for more 
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variance (Keenan et al., 2008). On the other hand, tests that require students to select pictures, 

answer open ended questions, and read passages instead of unconnected sentences, require 

students to tap into their background knowledge beyond fundamental reading skills such as 

word-reading and could explain the weaker association between reading comprehension and 

word reading.  

Variability across different reading comprehension measures has practical implications. 

For instance, using a single measure may result in misidentification of reading ability leading to 

over- or under-identification of students in need of remedial reading instruction. Second, 

students’ response to a particular tier of intervention may be masked due to the type of reading 

comprehension measure used to assess students’ growth in reading. Finally, drawing conclusions 

on the efficacy of a reading intervention program may also be dependent on the measurement 

used. A general recommendation to overcome the variability in reading measures is to use 

multiple measures to either determine student eligibility and/or measure the efficacy of an 

intervention study (Cutting & Scarborough, 2006).  

In summary, the simple view of reading (Gough & Tunmer, 1986) posits that the 

interaction between word reading and linguistic comprehension accounts for a large amount of 

variation in reading comprehension. Similarly, the verbal efficiency theory (Perfetti, 1985) 

asserts that poor word reading negatively impacts comprehension due to the limited availability 

of cognitive resources. Findings from past studies show that in elementary grades, word reading 

ability explains a larger proportion of variance in reading comprehension compared to linguistic 

comprehension. Furthermore, this positive association remains significant for students with 

reading difficulties in elementary and later grades. Longitudinal studies and meta-analyses on the 

topic provide considerable evidence to support these theoretical frameworks that underscore the 
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importance of the ability to read printed text to proficiency in reading comprehension. 

Interestingly, the association between word reading and reading comprehension is also 

dependent on the type of assessment used. Thus, assessment of reading-related constructs should 

involve the use of multiple evaluation tools.  

Profile of Students with Reading Difficulties 

 Theoretical frameworks such as the simple view of reading (Gough & Tunmer, 1986) and 

the verbal efficiency theory (Perfetti, 1985) presume that reading is a complex task requiring 

multiple skills, and deficits in any one area of reading are associated with poor reading 

comprehension. Both theoretical models (Gough & Tunmer, 1986; Perfetti, 1985) emphasize the 

importance of foundational skills, such as word reading, to comprehending text. However, not all 

poor word readers have deficits in comprehension, and not all students who struggle to 

comprehend grade-level text have inadequate word reading skills.  

Over the last two decades, researchers have used several different statistical methods to 

better understand the various profiles of students who struggle to comprehend grade-level texts 

(Brasseur-Hock, Hock et al., 2011; Buly & Valencia, 2002; Cain & Oakhill, 2006; Cirino et al., 

2013; Clemens et al., 2017; Cornoldi et al., 1996; Dennis, 2012; Denton et al., 2013; Hock et al., 

2009; Leach et al., 2003; Lipka et al., 2006; Valencia & Buly, 2004). One of the most consistent 

findings from these studies has been that students with reading difficulties comprise a 

heterogenous population with deficits in diverse areas of reading. While some students exhibit 

phonological deficits that manifest in the form of labored and error prone reading of the written 

language, others demonstrate deficits in extracting and constructing meaning from text, leading 

to poor comprehension of the content. Still others may demonstrate deficits in both word reading 

and comprehension of grade-level texts.  



 

 

 

22 

Several studies have reported that students with reading difficulties in upper elementary 

and later grades display below-average skills in comprehension, word reading, reading fluency, 

or vocabulary knowledge, with deficits in comprehension and an additional reading domain 

being the most common (e.g., Brasseur-Hock et al., 2011; Cirino et al., 2013; Hock et al., 2009; 

Leach et al., 2003; Lipka et al., 2006). Buly and Valencia (2002) analyzed the reading-skill 

profiles of 108 fourth-grade students identified as below-basic readers based on state 

administered reading assessment scores. The authors administered a variety of word reading and 

comprehension measures to create reader profiles corresponding to students’ performance on 

different reading measures. Using cluster analysis to create similar pairs of cases to identify 

reader profiles, authors reported that approximately 44% of the sampled population had deficits 

in reading comprehension and word reading/fluency. Additionally, 82% of the sample performed 

poorly on measures of decoding and/or reading fluency while 58% of the sample performed 

poorly on measures of reading comprehension and vocabulary. Thus, a little over half of the 

sample demonstrated deficits in comprehension skills while a majority of the sample exhibited 

deficits in word reading only.  

In another study, Leach and colleagues (2003) reported findings similar to Buly and 

Valencia (2002). From a sample of 161 fourth- and fifth-grade students of all reading-ability 

levels, 95 students (59%) were identified as typical readers while 66 (41%) were identified with 

some type of reading difficulty. Students were identified with a comprehension or word-reading 

deficit when they scored 86 or lower on a standardized measure of that construct. Authors (Leach 

et al., 2003) then used the principal component analysis method to create reader profiles using 

the cutoff score of 86 in conjunction with factor scores. In the sub-sample of students identified 

with reading difficulties, Leach and colleagues (2003) identified three reader profiles: below-
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average word readers (42%), below-average comprehenders (18%), and below-average word 

readers and comprehenders (40%). Thus, a majority of students with reading difficulties 

demonstrated word-level processing deficits (~82%).  

Researchers have also explored reading skill profiles of students with reading difficulties 

at the middle and high school levels and reported reader profiles similar to third and fourth grade 

students with reading difficulties. For instance, Hock et al. (2009) used latent class analysis to 

examine the reading component skill profiles of 345 students from Grades 8–9 with varying 

levels of reading abilities. The authors identified students as at-risk of reading failure when they 

scored 96 or lower on a standardized reading measure; it should be noted that the cutoff standard 

score of 96 was rather high and may have led to the overidentification of students with reading 

difficulties. Of the 202 students identified as students with reading difficulties, 61% scored low 

on measures of word reading, vocabulary, and comprehension. Additionally, 88% of students 

with reading difficulties scored low on measures of fluency. Similarly, Dennis (2012) studied the 

profiles of 94 students from Grades 6–8 who scored “below-proficient” on a state reading 

proficiency assessment. Results of cluster analysis showed four salient clusters with each cluster 

representing approximately 25% of the sample. The four clusters represented the following 

attributes: high comprehension and low word reading; high comprehension and high word 

reading; low comprehension and high word reading; and low comprehension and low word 

reading. In short, approximately half of the middle school students with reading difficulties in the 

study demonstrated deficits in word reading skills. Likewise, Cirino et al. (2013) used 

confirmatory factor analysis to study the reading profiles of 846 students with reading difficulties 

in Grades 6–8; students were identified as students with reading difficulties when they failed to 

meet state reading comprehension proficiency test benchmarks and scored below the 25th 
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percentile on at least one standardized reading measure. Reading skill profiles of students with 

reading difficulties showed difficulties in decoding (47%), reading fluency (45%), and reading 

comprehension (84%). Additionally, 78% of the sample demonstrated difficulties in both fluency 

and comprehension.  

Together, these studies provide information on the heterogeneity of reading skill profiles 

among students with reading difficulties. Findings from these studies highlight that for a large 

percentage of students who are at-risk of reading failure, foundational reading skills, such as 

word reading, remain an area of concern at the elementary, middle, and high school levels. This 

finding emphasizes the importance of providing adequate instruction in word reading skills to 

students with reading difficulties across grade-levels. More importantly, some students with 

reading difficulties may need more intensive word reading instruction in addition to instruction 

in other reading components. Additionally, a substantial proportion of students with reading 

difficulties perform poorly in all areas of reading (i.e., word identification, reading fluency, 

comprehension, & vocabulary) necessitating multicomponent reading programs that address an 

array of students’ instructional needs. However, results of multicomponent interventions for 

upper elementary students with reading difficulties have been mixed (see Table 1.1). Thus, 

isolating and studying the influence of baseline word reading skills on students’ response to a 

multicomponent reading intervention can elucidate how individual word reading differences 

affect response to a particular reading intervention  

Influence of Baseline Word Reading Skills on Students’ Response to Multicomponent 

Reading Interventions in Upper Elementary Grades 

 The mixed response of students with reading difficulties to multicomponent reading 

interventions, has led researchers to analyze student-level reading-related factors to gain a 



 

 

 

25 

nuanced understanding of intervention effects. For students with reading difficulties in Grades 3–

5, researchers have explored students’ baseline reading comprehension (Wanzek et al., 2016), 

word reading (Vadasy & Sanders, 2008; Vaughn et al., 2019a; Vaughn et al., 2019b; Wanzek et 

al., 2017), reading fluency (O’Connor et al., 2002), and listening comprehension scores (Lovett 

et al., 2008; Vaughn et al., 2019a), to predict changes in posttest comprehension outcomes.  

In general, studies that have explored baseline characteristics have reported that students’ 

pre-intervention status matters. To illustrate, O’Connor et al. (2002) found that treatment group 

students with reading difficulties with higher baseline fluency scores performed significantly 

better on a posttest reading comprehension measure compared to treatment group students with 

comparatively lower baseline fluency scores. Similarly, Wanzek et al., (2016) reported that a 

multicomponent intervention was most beneficial for students with reading difficulties with 

higher baseline comprehension scores compared to their peers with comparatively lower baseline 

comprehension scores. Students’ baseline lexicon is also predictive of their response to 

intervention. Lovett and colleagues (Lovett et al., 2008) reported that students with reading 

difficulties who started the intervention with stronger vocabulary skills scored higher on posttest 

standardized comprehension measures compared to treatment peers with relatively weaker 

baseline vocabulary scores.  

 Studies that explored the influence of upper elementary students with reading difficulties’ 

baseline reading skills, such as word reading, suggest that preintervention word reading status 

could also be predictive of student performance on reading comprehension measures at the end 

of the intervention. Vadasy and Sanders (2008) reported that for students with reading 

difficulties in Grades 2–3, initial word reading performance was not a significant predictor of 

posttest reading comprehension. It is important to note that the multicomponent intervention in 
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this study focused on developing students’ foundational reading skills through repeated reading 

of text and word reading activities. Students were not instructed in strategies to develop 

comprehension skills. Thus, it could be that differential effects of intervention were not observed 

on posttest comprehension measures as developing comprehension related skills was not the 

primary focus of this study.  In another study with older students, Wanzek and colleagues (2017) 

reported that fourth grade students with reading difficulties’ baseline word recognition scores 

moderated the association between treatment assignment and posttest reading comprehension 

scores; treatment group students who began the intervention with higher word recognition scores 

made greater gains in reading comprehension compared to peers with lower word recognition 

scores at baseline.  

 In another study, Vaughn et al. (2019a) explored how preintervention word reading and 

listening comprehension skills affected posttest comprehension outcomes differently for fourth-

grade students with reading difficulties who were English language learners (ELLs) and non-

ELLs. They reported that while initial word reading status was a significant predictor of response 

to intervention for both ELLs and non-ELLs (ß = .16, SE = .05, p < .01), baseline listening 

comprehension performance was not (ß = .08, SE = .04, p > .05). In another study, Vaughn and 

colleagues (2019b) reported that for fourth-grade students with reading difficulties, initial word 

reading status was an important predictor of their response to a multicomponent reading 

intervention. In their study, the authors (Vaughn et al., 2019b) reported that students identified as 

very low word readers (Standard score < 80) made significantly less growth compared to 

adequate word readers (Standard score > 90) on three end-of-year standardized reading 

comprehension measures.  
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Studies that have explored how early elementary or middle school students with reading 

difficulties’ baseline word reading skills predict their response to multicomponent interventions 

have also reported that baseline status matters. Fuchs et al. (2019) reported that first grade 

students’ word reading skills were a significant predictor of their posttest reading comprehension 

performance (ß = .34, SE = .08, p < .001). Specifically, performance on posttest reading 

comprehension was greater for treatment group students with weaker initial word reading scores 

compared to control group students with similar baseline word reading scores. For middle school 

students with reading difficulties, Clemens et al. (2019) reported that students’ baseline isolated 

word reading scores were not a significant predictor of their response to a multicomponent 

reading intervention. However, students’ baseline reading fluency status predicted their posttest 

comprehension scores; intervention was more effective for students with lower baseline fluency 

scores (ES = 0.29) compared to students with reading difficulties with comparatively higher 

baseline fluency scores (ES = 0.06).   

As shown in Table 2.1, few studies have explored the influence of baseline word reading 

skills on posttest reading comprehension measures to estimate upper elementary students with 

reading difficulties’ responsiveness to multicomponent reading interventions. Based on 

theoretical frameworks (Gough & Tunmer, 1986; Perfetti, 1992) that identify word reading 

ability as a prerequisite skill to successful reading comprehension, studies with elementary grade 

students with reading difficulties have demonstrated that initial word reading status does predict 

response to comprehension focused multicomponent interventions. While these studies provide 

information on specific subpopulations of students for whom a particular intervention may be 

more or less effective, the direction of effects vary. For instance, using a latent variable 

approach, Wanzek et al. (2017) reported that Grade 4 treatment students with higher baseline 
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Table 2.1.  

Summary of multicomponent reading intervention studies that reported the impact of students’ 

baseline word reading skills on posttest comprehension outcomes in upper elementary grades.  

Study Grade-

level 

Intervention 

Components 

Latent 

Variable 

Moderator Effects of Baseline Word Reading 

Skills 

WR RC  

Clemens 

et al. 

(2019) 

6–8 Decoding + 

Fluency + 

Vocabulary + 

Comprehension 

N Y Baseline word reading was not a significant 

predictor of posttest comprehension 

Fuchs et 

al. (2019) 

1 Decoding + 

Fluency + 

Comprehension 

Y Y Students with lower baseline word reading 

scores performed significantly better on posttest 

comprehension measures compared to control 

group students with similar baseline word 

reading scores.  

Vadasy et 

al., (2008) 

2–3 Repeated reading 

+ Word reading 

N N Baseline word reading did not moderate the 

effect of intervention as measured on posttest 

reading comprehension 

Vaughn et 

al. (2019a) 

4 Decoding + 

Fluency + 

Vocabulary + 

Comprehension 

N N Baseline word reading was a more significant 

predictor of posttest reading comprehension than 

baseline listening comprehension.  
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Table 2.1 (continued).  

 

Vaughn et 

al. (2019b) 

4 Decoding + 

Fluency + 

Vocabulary + 

Comprehension 

Y Y Participants with higher baseline word reading 

scores scored higher on posttest reading 

comprehension measures compared to students 

with lower baseline word reading scores.   

Wanzek et 

al. (2017) 

4 Decoding + 

Fluency + 

Vocabulary + 

Comprehension 

Y Y Participants with higher baseline word reading 

scores scored higher on posttest reading 

comprehension measures compared to students 

with lower baseline word reading scores.   

Note: WR = Word reading; RC = Reading comprehension  

word reading scores benefited more from the reading intervention than students with 

comparatively weaker baseline word reading scores. Conversely, Fuchs et al. (2019), who also 

used a latent variable approach, reported that a multicomponent intervention was more beneficial 

for Grade 1 poor word readers, and the differences between strong word readers in both 

treatment and control groups were not significant on posttest reading comprehension measures.  

To interpret these mixed findings, it is important to highlight that interventions in both 

these studies were slightly different for students in different grade levels (Fuchs et al., 2019; 

Wanzek et al., 2017). In Wanzek et al.’s (2017) study the multicomponent intervention 

predominantly focused on comprehension and vocabulary related activities (~62% of the time) 

and only a small percentage of instruction time was dedicated to word reading (~12% of the 

time). In contrast, in the Fuchs et al. (2019) study, in one treatment condition students only 

received instruction in decoding and fluency while in the second treatment condition, instruction 

time on decoding/fluency and comprehension tasks was evenly distributed.  
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Furthermore, it is important to note the significance of grade-level differences between 

these two studies (Fuchs et al., 2019; Wanzek et al., 2017). While the Fuchs et al. (2019) study 

was implemented with students in early elementary grades, the Wanzek et al. (2017) study was 

implemented with upper elementary students. It is well established, that word reading explains a 

larger percent of variance in reading comprehension in early elementary grade-levels compared 

to upper elementary and later grades (e.g., Foorman et al., 2018; Shankweiler et al., 1999). Thus, 

it could be inferred that word reading focused interventions targeting students in early 

elementary grades would assert a greater positive influence on their reading comprehension 

scores. In contrast, Foorman and colleagues (2018) demonstrated that the influence of word 

reading on reading comprehension peaks around third grade and linguistic comprehension 

accounts for a majority of the variance. This finding indicates that upper elementary grade-level 

students need to develop proficiency in not only word reading but also vocabulary, syntax, and 

listening comprehension to improve their reading comprehension.  

In summary, multicomponent reading interventions have shown promise in improving 

reading outcomes for students who struggle to read and comprehend texts. Bearing in mind that 

students with reading difficulties generally have deficits in more than one area of reading, 

multicomponent reading interventions are designed to meet the needs of a large proportion of 

students with reading difficulties through integration of components that target different areas of 

reading. However, preliminary evidence suggests that students with reading difficulties, typically 

identified for reading intervention studies based on their performance on standardized 

comprehension measures, respond differently to different multicomponent interventions based on 

their baseline word-reading proficiency.  
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Proposed Study 

Reading theories are unequivocal on the central role of word reading skills in the 

development of reading comprehension (Gough & Tunmer, 1986; Perfetti, 1992). Evidence from 

past studies align with these theoretical frameworks (Gough & Tunmer, 1986; Perfetti, 1992) and 

suggest that students’ performance on word reading measures in early grades predicts their 

reading comprehension in later grades (e.g., Stanley et al., 2018; Tighe et al., 2015). Similarly, 

results from intervention studies demonstrate that students’ relative performance on word 

reading measures may be the best predictor of their response to multicomponent reading 

interventions (Fuchs et al., 2019; Vaughn et al., 2019a; Vaughn et al., 2019b; Wanzek et al., 

2017).  

One challenge with predicting posttest reading comprehension using baseline word 

reading skills is that single measures of these constructs can lead to over- or under-estimation of 

their association (e.g., Cutting & Scarborough, 2006; Keenan et al., 2008). A recommended 

practice is to use multiple variables for each construct. The current study proposes to use latent 

variable modeling to construct latent word reading and reading comprehension variables from 

multiple measures of each construct.  A clear advantage of using latent variable over any single 

measure of a construct is that it uses multiple measures and only reflects the most common 

aspects of these multiple variables to generate a more accurate measure of the construct.   

For upper elementary students with reading difficulties, only one past study (Wanzek et al., 

2017) has used latent variables to measure the effect of fourth grade students’ baseline word 

reading skills on posttest reading comprehension in response to a multicomponent intervention. 

The current proposed study is a conceptual replication of the Wanzek et al. (2017) study. The 

process of replication is a vital element of the empirical process. Conducting replication studies 
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adds to the validity and reliability of scientific findings and builds on our knowledge of broader 

theories (Coyne, Cook, & Therrien, 2016). In the field of special education, a recent review 

(Lemons et al., 2016) reported that only 0.41% of all published articles were replication studies; 

highlighting the vastly underrepresented literature base of replication studies. Conceptual 

replications differ in one or more attributes from the original study (Schmidt, 2009). Table 2.2 

shows the similarities and differences between the Wanzek et al. (2017) investigation and the 

current study in terms of student and study characteristics. In addition to the differences in 

sample size, there are two key differences. First, Wanzek and colleagues’ (2017) intervention 

study included only fourth grade students with reading difficulties. In contrast, the current study 

examines the impact of baseline word reading skills on posttest reading comprehension outcomes 

for Grade 3–4 students with reading difficulties. Two, the current study examines the 

effectiveness of a multicomponent intervention that is similar to Wanzek et al. (2017) but not the 

same. The key difference is that Wanzek and colleagues (2017) evaluated the effectiveness of 

Passport to Literacy, a packaged multicomponent program, while the current study proposes to 

evaluate the effectiveness of a researcher developed multicomponent program.   

Thus, the focus of the current study is to evaluate how initial word reading predicts 

response to a multicomponent reading intervention. Latent variables will be used for both 

baseline word reading and end of year reading comprehension. Data for these analyses are taken 

from a year-long randomized controlled trial.  

Hypothesis 

Third and fourth grade students with reading difficulties’ baseline word reading scores 

will predict their response to a multicomponent reading intervention wherein students who have 

comparatively higher baseline word reading skills will perform better on comprehension 
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measures, at the end of year one, compared to their peers with comparatively lower baseline 

word reading skills.  

Table 2.2.  

Comparison of study elements between the original study and the current replication study 

 
 Wanzek et al (2017) Current Study 

Sample Size • 451 • 128 

Grade-level • Fourth • Third and fourth 

Selection Criteria • GMRT Standard Score 

<92 

• GMRT Standard Score 

<92 

Reading 

Comprehension 

Measures 

• GMRT Reading 

Comprehension  

• WJ Passage 

Comprehension 

• GMRT Reading 

Comprehension 

• TOSREC 

• KTEA-3 

Word Reading 

Measures 

• WJ Letter word 

identification 

• WJ Word attack 

• TOWRE Sight Word 

Efficiency  

• WJ Letter word 

identification 

• WJ Word attack 

Intervention • Passport to Literacy • Researcher-developed 

multicomponent reading 

intervention 
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Table 2.2 (continued).  

 

Intervention 

Components 

• Phonics and Word 

Recognition (12%) 

• Vocabulary and Reading 

Comprehension (62%) 

• Reading fluency and text 

reading (18%) 

• Spelling and other 

instruction (8%) 

• Phonics and Word 

Recognition (13%) 

• Vocabulary and Reading 

Comprehension (61%) 

• Reading fluency and text 

reading (26%) 

 

Latent Variable 

 

• Reading Comprehension 

• Word Reading 

• Reading Comprehension 

• Word Reading 

 

GMRT = Gates MacGinitie Reading Test; KTEA-3 = Kauffman Test of Educational Achievement; TOSREC = Test of Silent Reading Efficiency 

and Comprehension; TOWRE = Test of Word Reading Efficiency; WJ = Woodcock Johnson 

 

  



 

 

 

35 

Chapter 3: Methodology 

Overview 

The goal of this study is to better understand how baseline word reading skills influence 

upper-elementary students with reading difficulties’ response to multicomponent reading 

interventions, and thereby, contribute to the existing body of literature on factors that predict 

response to multicomponent reading interventions. To achieve this purpose, extant data is used to 

determine whether baseline word reading skills predict students’ end of year one reading 

comprehension performance.  

The current study adds to extant literature in two important ways. First, few studies 

(Vaughn et al., 2019a; Vaughn et al., 2019b; Wanzek et al., 2017) have explored how fourth 

grade students with reading difficulties’ baseline word reading skills predicts their response to 

comprehension-focused multicomponent reading interventions. The current study adds to the 

extant literature through examining the effects of a multicomponent reading intervention for 

students with varying levels of baseline word reading proficiencies in multiple upper elementary 

grade-levels (i.e., Grades 3 and 4).  

Second, past studies have demonstrated how the association between word reading and 

reading comprehension is dependent on the observed variables used (Cutting & Scarborough, 

2006; Keenan et al., 2008; Reed & Vaughn, 2012). For instance, Cutting and Scarborough 

(2006) demonstrated that word reading skills explained twice as much variance in students’ 

performance on the Wechsler Individual Achievement Test (Wechsler, 1992) compared to the 

Gates–MacGinitie Reading Test—Revised (GMRT; MacGinitie, MacGinitie, Maria, & Dreyer, 

2000) or the Gray Oral Reading Test—Third Edition (Wiederholt & Bryant, 1992).  
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To address the potential confounding of measures and constructs, multiple measures are 

used to estimate each construct in a latent variable approach. The measurement model estimated 

word reading at time 1 and reading comprehension at time 2 as latent. Latent variables are 

unobserved variables that are inferred from other observed variables. Models that aim to explain 

observed variables as latent use shared variance among multiple observed variables to formulate 

a more precise measure of the construct (Kline, 2016). Latent variable model specifications 

model the error component in observed variables as part of the model and by quantifying error 

via modeling, the model provides a more precise estimate of the construct that underlies the 

observed variables (Bollen, 2002). Only one past study (Wanzek et al., 2017) has used a latent 

variable approach to study moderator effects of baseline word reading on posttest comprehension 

outcomes for upper elementary students with reading difficulties. The current study is a 

conceptual replication of the Wanzek et al. (2017) study, but examines the moderating effects of 

baseline word reading skills on posttest comprehension outcomes for both third and fourth grade 

students with reading difficulties.  

Finally, this study evaluates moderation of treatment effects based on students’ baseline 

word reading performance. In moderation analysis, “moderator” refers to a variable that affects 

the strength of association between a dependent and independent variable (Hayes, 2018; Shadish, 

Cook, & Campbell, 2002). Thus, a moderation effect, if significant, can help determine “for 

whom” a multicomponent reading intervention is more or less effective. 

The following research question is addressed: Does baseline word reading status 

moderate the effect of a yearlong multicomponent reading intervention on reading 

comprehension for students with reading difficulties in Grades 3 and 4?   
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Research Design 

 Data for this study is taken from a multisite, blocked, randomized controlled trial that 

examined the effects of a multicomponent reading intervention on multiple reading outcomes for 

students with reading difficulties in Grades 3 and 4. A blocked design generally has more 

statistical power than similar designs that are not blocked.  By randomizing to conditions within 

one or more blocks, it increases the probability of an equal distribution of study participants to 

different study arms within each block while reducing the risk of type 1 error by controlling for 

confounds such as classroom teachers. At the start of the intervention period, the selected sample 

of students were randomized to one of three conditions within teachers (i.e., the design is 

blocked on teachers & teachers are nested in schools): reading plus math, reading plus anxiety 

training, or control.  

Participants 

 School sites. Participants for this study are recruited from three schools in a diverse 

suburban Southwestern U.S. school district. School demographic data was accessed from the 

state educational agency’s website. The 2018 school report card for all three schools showed a 

state accountability rating of “Met Standard.” At school 1, 40.4% of students were Caucasian, 

36.9% were Hispanic, 12.5% were African American, and 10.1% were categorized as other 

ethnicities/races. Additionally, 34% of students were reported as economically disadvantaged, 

13.7% were receiving special education services, and 2.4% were English learners. At school 2, 

41.6% of students were Caucasian, 39.2% were Hispanic, 11.3% were African American, and 

8.1% were other ethnicities/races. Also, 40.5% of students were reported as economically 

disadvantaged, 18.9% were receiving special education services, and 2.8% were English 

learners. Lastly, at school 3, 25.5% of students were Caucasian, 61.2% were Hispanic, 8.8% 
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were African American, and 4.6% were other ethnicities/races. Moreover, 49.1% of students 

were reported as economically disadvantaged, 7.2% were receiving special education services, 

and 40.9% were English learners. 

 Students. Third- and fourth-grade students at each school were screened using the Gates-

MacGinitie Reading Comprehension subtest (GMRT-4, MacGinitie, MacGinitie, Maria, Dreyer, 

& Hughes, 2000). Across the three participating schools, 495 students were screened for the 

study; 128 students met screening criteria. Students who met the screening criteria performed at 

or below a standard score of 92 on the GMRT-4 reading comprehension subtest. A score of 92 

represents students who are at the 30th percentile. Students are considered below average 

performers when they perform below the 25th percentile (i.e., standard score of 89). However, the 

GMRT-4 has an approximately three-point standard error of measurement and the cutoff score of 

92 accounts for this measurement error and includes all students who may be considered below-

average comprehenders. The study sample included 72 Grade 3 and 56 Grade 4 students from 31 

different classrooms across the three schools. Table 3.1 provides demographic information for all 

participants included in the study.  

Intervention Implementation Procedures 

 Treatment group students were randomly assigned to two treatment conditions: Reading 

+ Math or Reading + Anxiety. In both treatment conditions, students received approximately 25 

minutes of the exact same reading-related instruction during each session. For the remaining 5-

minutes of instruction time, students in the Reading + Math group engaged in solving math 

problems. In contrast, the Reading + Anxiety group received instruction to recognize signs of 

anxiety/stress and strategies to cope with anxiety/stress. Considering the focus of this study is to  
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Table 3.1 

Demographic information.  

 Reading + Anxiety Reading + Math Control 

 n Proportion n Proportion n Proportion 

Gender 

- Male 

- Female 

 

18 

26 

 

.41 

.59 

 

22 

21 

 

.51 

.49 

 

27 

14 

 

. 65 

.35 

Grade 

- Three 

- Four 

 

24 

20 

 

.54 

.46 

 

25 

18 

 

.58 

.42 

 

23 

18 

 

.56 

.43 

Ethnicity / Race 

- African American 

- Caucasian 

- Hispanic / Latino 

- Other 

 

07 

13 

22 

02 

 

.16 

.30 

.50 

.04 

 

09 

12 

20 

02 

 

.21 

.28 

.47 

.04 

 

12 

7 

21 

1 

 

.30 

.17 

.51 

.02 

Home Language 

- English  

- Spanish 

- Not reported 

 

37 

05 

02 

 

.84 

.11 

.05 

 

34 

08 

01 

 

.79 

.19 

.02 

 

31 

9 

1 

 

.76 

.22 

.02 

 

understand students’ reading performance, in the following sections I describe each component 

of the multicomponent reading intervention.  

 Multicomponent reading intervention. Students assigned to the two treatment 

conditions received 25–30 minutes of reading instruction in small groups four to five days a 

week with group sizes ranging between two to five students. A total of 80 lessons were 
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completed with both treatment groups over two academic semesters (i.e., Fall and Spring). 

Eleven tutors were recruited for the project and received approximately 20 hours of training on 

implementing lessons. All tutors had prior teaching experience. Additionally, all tutors were 

regularly observed and received feedback on teaching methods to improve fidelity of 

implementation. 

Lessons designed for sessions comprised mainly of: (a) Instruction to promote 

comprehension of the text, build background knowledge, and improve vocabulary; (b) Activities 

to promote reading fluency; and (c) Word reading instruction, including systematic decoding 

instruction and reading high frequency multi-syllabic word lists for sight word development. All 

treatment group students received the same reading instruction. Throughout all lessons, students 

received explicit instruction. Finally, tutors used partially scripted lessons to deliver instruction.  

Instruction to promote text comprehension. In year one, approximately 61% (~16 hours 

total time) of the instruction time was dedicated to comprehension related tasks. During 

comprehension instruction, students read independent sentences, highlighted words/phrases that 

did not make sense, and corrected the errors. Students then discussed these corrections as a 

group. Additionally, students were taught to use a variety of reading strategies while reading the 

text including asking questions while reading, using context clues to determine the meaning of 

words, identifying anaphoric references, and using background knowledge to make inferences. 

Apart from reading and answering questions, instruction included group or peer discussions to 

encourage discourse and evaluate the authenticity of text evidence. Tutor-student discourse 

involved discussing and correcting errors that didn’t make sense, identifying and discussing 

keywords, discussing the most important who/what in the passage, and writing and discussing 

summary statements.  
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Additionally, students read stretch text, which refers to text above students with reading 

difficulties’ current reading levels. During stretch text lessons, students read a long passage 

divided into smaller sections. Before reading, the tutors set the purpose for reading. Students 

were told to highlight keywords and underline word(s) they were unaware of. During the reading 

activity phase, students and tutors read each section and identified keywords. Then, the groups 

discussed keywords, wrote a summary sentence, and discussed the written summary statements. 

This process was repeated for each section of the passage. After reading the entire passage in this 

manner, students answered comprehension questions, wrote a summary statement, and/or 

discussed written statements with the group. Students were encouraged to use identified 

keywords in the summary statements. It is important to note that not all comprehension-related 

activities occurred during any one session.  

 Instruction to improve reading fluency. Approximately 26% (~7 hours total time) of the 

time was dedicated to fluency related tasks during year one of the intervention. Each fluency 

lesson started with tutors introducing the topic and setting expectations for the activity. Students 

were expected to read each fluency passage twice. They first read the passage with the tutor. The 

second time, students either read the passage independently or with a peer. After reading the 

passage twice, tutors asked comprehension questions orally, engaged in a discussion about the 

keywords, and/or asked students to write a main idea statement.  

 Instruction to improve word reading. Approximately 13% (~3 hours total time) of the 

time was dedicated to word reading related tasks during year one of the intervention. To improve 

word reading skills, participants read lists of high frequency words while they were timed. 

Students received corrective feedback and could read a list more than once to improve their 

accuracy and timing. Additionally, some lessons included instruction in systematically decoding 
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words; tutors taught students sounds of word clusters (e.g., /tion/, /ir/, /ture/). Students then read 

word cards that included words involving the cluster the lesson focused on.  

 Control group instruction. Students continued to receive school-based instruction. 

Teachers providing instruction, to some students, audio recorded a small number of sessions for 

the research team. All teacher session recordings were coded. Instruction in control condition 

classes for some students included instruction on reading text fluently, decoding words, learning 

new vocabulary, and instruction to improve comprehension of the text. 

Measures 

 Research assistants, blind to the study condition, administered a battery of reading 

assessments at pretest and at the end of the first year of intervention. All assessments were 

administered in schools in quiet areas designated by school personnel. Participants were post-

tested within a two-week period after the end of year one instruction.  

 Reading comprehension measures.  

Gates MacGinitie Reading Test (GMRT-4; MacGinitie, MacGinitie, Maria, & Dreyer, 

2000). The GMRT-4 is a group administered standardized reading test that is norm referenced 

for Grades K-12 and adulthood. The reading comprehension subtest was administered at pre- and 

post-test. The test requires students to answer 48 multiple-choice questions after silently reading 

narrative and expository passages. The length of these passages ranges between three to 15 

sentences. Internal consistency for this assessment ranges from .91 to .93, and alternate form 

reliability is reported as .80 to .87 (MacGinitie, 2000).  

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

Rashotte, & Pearson, 2010). The TOSREC test is a group-administered standardized measure of 

reading fluency and comprehension. It is composed of sentences, which students read, and 
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subsequently indicate whether or not a sentence “makes sense” by selecting option Yes or No. 

Students are given a maximum of three-minutes to answer (select Yes or No) as many sentences 

as possible. Results demonstrate that TOSREC is more strongly associated to the construct of 

reading comprehension than other fluency-related measures (Denton et al., 2011). The TOSREC 

test also has an average correlation coefficient that is greater than .76 with various standardized 

reading comprehension measures (Wagner et al., 2010). For Grades 3-4, alternate-form 

reliability exceeds .86.  

Kaufman Test of Educational Achievement (KTEA-3; Kaufman & Kaufman, 2014). 

The KTEA-3 is an individually administered test that is norm referenced for persons aged four 

through 25 years. The reading comprehension subtest involves identifying a symbol or word(s) 

to match a corresponding picture as directed by written instructions (e.g., look up). Subsequent 

items require students to read passages and answer comprehension questions. During testing, the 

tester establishes basal when the examinee correctly responds to the first two items of a set of 

questions. Examiner continues testing until a student scores zero on four items in a set or has five 

consecutive scores of zero. Internal consistency of the reading comprehension subtest for Grades 

3 and 4 students ranges from .88 to .91, and alternate form reliability is reported as .76 (Kaufman 

& Kaufman, 2014). 

 Word reading measures. 

Test of Word Reading Efficiency (TOWRE-2; Torgesen, Wagner, & Rashotte, 2012). 

The TOWRE-2 sight word efficiency (SWE) subtest is a standardized, individually administered 

timed test that requires students to read a list of printed words in 45-seconds. The test measures 

an individual’s ability to decode real words fluently. The test-retest reliability is .90 for a sample 

of third- and fifth-grade students while alternative-form reliability exceeds .90. The concurrent 
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validity of the SWE subtest and the Word Identification subset of Woodcock Reading Mastery 

Tests-Revised (WRMT-R) is .79.  

Woodcock Johnson Test of Achievement (WJ-III; Woodcock, McGrew, & Mather, 

2001). Two untimed subtests, WJ-III Letter Word Identification and the WJ-III Word Attack, 

were administered to assess students’ word-level reading skills. The Letter Word Identification 

subtest requires students to read a list of individual letters followed by words that increase in 

complexity and length. The Word Attack subtest requires students to read a list of phonetically 

regular pseudo words. While the Letter Word Identification subtest assesses students’ skill to 

read real words in isolation, the Word Attack subtest assesses students’ ability to use phonic and 

structural analysis to read linguistically logical pseudo words. Internal reliability ranges from .87 

to .94 while the test-retest reliability ranges from .81 to .85 for both subtests.  

Fidelity of Implementation 

 All treatment group tutoring sessions were audio recorded. A sample of audio-recorded 

lessons were randomly selected by blocking on condition and group assignment. Six audio 

recorded lessons for each treatment group were coded for fidelity. Of the six audio recordings, 

two recordings were randomly selected from lessons 1-25, two from lessons 26-50, and two from 

lessons 51-75. At the end of year one of the study, the average adherence score across all reading 

instructional activities and treatment group tutors was 3.20 out of 4.00 (1 = Low fidelity; 4 = 

High fidelity). 

Analytic Plan 

Structural equation modeling (SEM) was employed to address the research question: 

Does preintervention word reading status moderate the effect of a year-long multicomponent 

reading intervention on reading comprehension for students with reading difficulties in Grades 3 
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and 4? SEM comprises a measurement component and structural component. The measurement 

component, or measurement model, is often estimated using confirmatory factor models (CFA). 

The structural model is generally a regression or path analysis of the latent variables derived by 

the CFA. An SEM is estimated as a single model; the measurement and structural components 

are estimated simultaneously. The measurement model estimated pretest reading and posttest 

comprehension as latent. if 

First, I determined if the two treatment conditions (i.e., reading + math and reading + 

anxiety) were significantly different on the pretest word reading and the posttest reading 

comprehension latent variables. A general recommended practice of multigroup SEM modeling 

is to test the null hypothesis that group means are equal (Deng & Yuan, 2015). If H0 holds, then 

the two treatment groups (i.e., reading + anxiety and reading + math) can be collapsed into one 

group for the next step of analyses because it would indicate that the two treatment conditions 

are from the same population of effects and thus collapsible. If H0 is rejected and there are 

significant differences between the reading + anxiety and reading + math groups, then 

multigroup analyses is recommended.  

 The intervention study’s research design was partially nested with cross classification. In 

a fully nested design, lower level (e.g., student) is nested in a subset of next levels (e.g., teacher 

and school). In the current study’s design, data was partially nested because all students were 

fully nested in teachers but only treatment group students were nested in both teachers and tutors. 

Additionally, the term cross classification refers to a study design in which students are grouped 

in more than one type of cluster wherein clusters are not nested within one another. In the current 

study, treatment students were grouped within teachers and tutors, and tutors were not nested in 

teachers. The cross classification is at level 2 (i.e., teachers and tutors) with treatment students at 
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level 1. Thus, it is of interest to measure the effects of teachers and tutors on students’ reading 

outcomes.  

Figure 3.1.  

Hypothesized structural equation model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  

Posttest Measures: GMRT = Gates-MacGinitie Reading Comprehension Test-IV; KTEA = Kaufman Test of Educational Achievement – 3; 

TOSREC = Test of Silent Reading Efficiency and Comprehension.  

Pretest Measures: TOWRE = Test of Word Reading Efficiency-2; WJ LWID = Woodcock Johnson-III Letter Word Identification; WJ WA = 

Woodcock Johnson-III Word Attack 
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Chapter 4: Results 

Preliminary Analyses 

The data were examined for outliers, non-linearity, non-normality, homoscedasticity, and 

missingness. To identify outliers, I created box plots to enable visual analysis of data. Next, I 

analyzed z-scores for the variables of interest and identified one outlier univariate observation 

that was more than three standard deviations from the sample mean. I ran all analyses with and 

without the outlier; results were almost identical and all results shown are with the outlier. 

Additionally, I conducted a visual examination of residual scatterplots that displayed 

approximately constant variance demonstrating that the assumption of homoscedasticity was not 

violated. Next, on evaluating the extent of missingness, I found no missingness on the pretest 

word reading measures. Missingness on the posttest reading comprehension measures were 

approximately 11% for both treatment and control conditions. I assumed that the data were 

missing at random and missingness was accounted for in the analyses using the maximum 

likelihood estimation with robust standard errors estimator in Mplus 8.0 (Muthen & Muthen, 

2017). Then, I used the What Works Clearinghouse (WWC; Institute of Education Sciences, 

2017) criteria to determine if there was systematic biases due to differential attrition. The overall 

attrition for the sample was 11% and differential attrition was 1%. According to WWC, this 

study’s overall and differential attrition represents tolerable threat of bias and would not be 

expected to impact study outcomes.  

Descriptive statistics for all observed variables are provided in Table 4.1. Additionally, 

Figure 4.1 shows the correlation between variables and sample distribution for each variable. 

The next step in the analyses was to determine if the two treatment groups (i.e., Reading + Math 

and Reading + Anxiety) were significantly different. As shown in Table 4.2, the two treatment  
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Table 4.1  

Descriptive Statistics  

 

 

Measure Testing 

Time 

Treatment  Control  Total Sample 

N M SD  N M SD  N M SD Skewness Kurtosis 

WJIII LWID  Fall 2017 87 101.21 9.71  40 101.52 7.77  127 101.31 9.11 -0.08 3.15 

WJIII WA  Fall 2017 87 101.36 9.36  40 102.02 8.41  127 101.57 9.04 0.15 2.86 

TOWRE SWE  Fall 2017 87 87.57 11.45  40 85.62 12.31  127 86.96 11.66 -0.49 3.14 

GMRT RC  Spring 2018 80 91.16 9.22  36 89.15 9.78  116 90.54 9.40 0.34 2.93 

TOSREC  Spring 2018 77 91.25 12.53  35 89.17 9.85  112 90.60 11.75 -0.10 2.81 

KTEA-3  Spring 2018 77 83.85 5.79  36 83.75 5.11  113 83.82 5.56 0.70 4.11 

Notes: WJIII = Woodcock Johnson III Tests of Achievement. LWID = letter–word identification. WA = word attack. TOWRE = Test of Word Reading Efficiency. SWE = sight word efficiency. GMRT 

= Gates MacGinitie Reading Tests. RC = reading comprehension. TOSREC = Test of Silent Reading Efficiency and Comprehension. KTEA-3 = Kaufman Test of Educational Achievement.  
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Figure 4.1 

Measure Correlations and Sample Distribution 

 

Note:  WJ LWID = Woodcock Johnson-III Letter Word Identification; WJ WA = Woodcock Johnson-III Word Attack. TOWRE = Test of Word Reading Efficiency-2. GMRT = Gates MacGinitie 

Reading Tests. RC = reading comprehension. TOSREC = Test of Silent Reading Efficiency and Comprehension. KTEA = Kaufman Test of Educational Achievement.  

All correlations statistically significant at least p <.05.
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Table 4.2 

Differences Between Treatment Conditions on Pretest and Posttest Latent Variables Controlling 

for Pretest Comprehension 

 Estimate SE z-value p 

RANX vs RMATH    

Reading 

Comprehension  

1.62 1.38 1.17 .24 

Word Reading  0.34 1.95 0.17 .86 

RANX vs Control    

Reading 

Comprehension  

-0.28 1.47 -0.19 .84 

Word Reading  -1.76 2.12 -0.83 .40 

RMATH vs Control    

Reading 

Comprehension  

1.96 1.69 1.16  .24 

Word Reading  -1.20 1.66 -0.76 .46 

Notes: RMATH = Reading + Math group. RANX = Reading + Anxiety group 

groups were not significantly different on the reading comprehension and word reading latent 

variables. To account for any added benefits of the math or anxiety treatment on students’ 

reading outcomes, I compared each treatment group with the control group. The results showed 

no significant differences on the pretest word reading or posttest reading comprehension latent 

variables.  

To account for the partially nested and cross classified data, I ran unconditional models to 

estimate the intraclass correlation coefficients (ICCs) for each level of the study design. ICC 

refers to the effect of group membership and is the proportion of student reading score variance 

that can be explained by the average reading score difference across teacher/tutor. In other  
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Table 4.3  

Statistical Test to Measure Significance of Intraclass Correlation on Posttest Measures 

Level  F-test 

Teacher  

GMRT RC Spring 0.00 

TOSREC Spring 0.13 

KTEA-3 Spring 0.49 

Tutor  

GMRT RC Spring 0.00 

TOSREC Spring 0.04 

KTEA-3 Spring 0.41 

Notes: GMRT = Gates MacGinitie Reading Tests. RC = reading comprehension. TOSREC = Test of Silent Reading Efficiency and 

Comprehension. KTEA-3 = Kaufman Test of Educational Achievement. Spring = Spring 2018. 

 

words, the ICC is the proportion of variance in reading scores that is explained by the grouping 

structure of the multi- level model. I evaluated ICCs on the posttest reading comprehension 

measures to determine if the statistical model needed to account for partial nesting in the data 

structure. I used Snijders and Bosker’s (2004) recommendation to determine if ICCs were 

significant (F > 1 = significant ICC), which would indicate the need to model partial nesting in 

the analyses. If ICCs are not significant (i.e., F < 1), then single level models can be estimated. 

As shown in Table 4.3, the F-test scores for all posttest measures at both the tutor and teacher 

levels were not significant (F < 1,), indicating that there was no significant effect of teacher- or 

tutor-level clustering on students’ posttest reading comprehension outcomes. Low ICCs indicate 

that the proportion of variability in reading-related scores that is accounted for by clusters is not 

different from zero and all variability lies within clusters (Snijders & Bosker, 2004). 

Given that tutor- and teacher-level ICCs were not significant, I conducted single-level 

analysis. As shown in Figure 3.1, the model specifies the paths for the framework of this study––
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how baseline word reading skills influence students’ response to a multicomponent intervention 

as measured by their performance on end of year one reading comprehension tests. To fit the 

SEM model, I conducted confirmatory factory analysis (CFA) to test a two-factor model of 

students’ word reading and reading comprehension proficiencies, and I specified regression paths 

between the latent constructs to estimate the parameters of the model. I regressed the posttest 

reading comprehension latent variable on the pretest word reading latent variable. Additionally, I 

added an interaction term between word reading and treatment condition to measure the 

moderating effect of group assignment and pretest word reading proficiency on posttest 

comprehension. Next, I assessed the fit of the model. The model was evaluated using various fit 

indices that include model chi-square, comparative fit index (CFI), Tucker-Lewis index (TLI), 

standardized root mean square residual (SRMR), and root mean square error of approximation 

(RMSEA). I followed standard guidelines to assess the adequacy of model fit (Hooper, 

Coughlan, & Mullen, 2008): chi-square p > .05; RMSEA < .07; SRMS < .08; TLI > .95; and CFI 

> .95. 

First, I report the results from the CFA to test a two-factor model of students’ word 

reading and reading comprehension proficiencies. The data for the current study included 

observed scores on three word reading and three reading comprehension measures from 127 

third and fourth grade students with reading difficulties. As shown in Figure 3.1, to measure 

word reading skills, I used the TOWRE (Torgesen, Wagner, & Rashotte, 2012), WJ LWID 

(Woodcock, McGrew, & Mather, 2001), and WJ WA (Woodcock, McGrew, & Mather, 2001) 

tests. Reading comprehension proficiency was measured using the GMRT (MacGinitie et al., 

2000), TOSREC (Wagner, Torgesen, Rashotte, & Pearson, 2010), and KTEA-3 (Kaufman & 

Kaufman, 2014). For the purpose of the current analyses all tests’ raw scores were  
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Table 4.4 

Unstandardized and Standardized Loadings for 2-factor Confirmatory Model 

 B S.E._b ß S.E._ß p-value 

Reading Comprehension BY      

GMRT RC Spring 1.00  .65 .06 .00 

KTEA-3 Spring 0.54 0.09 .60 .08 .00 

TOSREC Spring 1.58 0.28 .83 .05 .00 

      

Word Reading BY      

TOWRE SWE Fall 1.00  .63 .07 .00 

WJIII LWID Fall 1.06 0.14 .87 .03 .00 

WJIII WA Fall 0.90 0.15 .76 .04 .00 

Notes: b = Unstandardized estimate. ß = Standardized estimate. S.E. = Standard error. 

Table 4.5 

Confirmatory Factor Measurement Model’s Standardized Residual, Intercept, and R-square 

Variables Residual (SE) Intercept (SE) R2 (SE) 

Reading Comprehension BY    

GMRT RC .55 (.08) 9.59 (.61) .43 (.08) 

KTEA-3 .61 (.09) 15.10 (.99) .36 (.10) 

TOSREC .32 (.09) 7.64 (.51) .69 (.08) 

Word Reading BY    

TOWRE SWE .59 (.08) 7.32 (.52) .40 (.09) 

WJIII LWID .23 (.07) 10.97 (.99) .76 (.06) 

WJIII WA .41 (.07) 11.30 (.68) .58 (.06) 

Notes: GMRT = Gates MacGinitie Reading Tests. RC = reading comprehension. KTEA-3 = Kaufman Test of Educational Achievement. 

TOSREC = Test of Silent Reading Efficiency and Comprehension. TOWRE = Test of Word Reading Efficiency. SWE = sight word efficiency. 

WJIII = Woodcock Johnson III Tests of Achievement. LWID = letter–word identification. WA = word attack.  
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converted to a standard score with a mean of 100 and a standard deviation of 15. All six reading 

measures were treated as continuous variables in the analysis.  

I fit the model using Mplus 8 (Muthen & Muthen, 2017) using the full information 

maximum likelihood estimation for the missing data. See Figure 3.1 for a diagram of the CFA 

model tested. As shown in Table 4.4, the observed variables fit the data closely; all indicators 

showed significant positive loadings, with standardized coefficients ranging from .60 to .87. The 

measurement model outcome suggested an adequate fit model according to the fit indices with  

2 (8) = 12.38 (p = .13), RMSEA = .06, SRMR = .03, TLI = .96, and CFI = .98. Furthermore, the 

model statistics for the included reading variables are reported in Table 4.5. In summary, the 

hypothesized CFA model appears to be a good fit.  

Results from Main Data Analyses 

My research question was does preintervention word reading status moderate the effect of 

a year-long multicomponent reading intervention on reading comprehension for students with 

reading difficulties in Grades 3 and 4? A single structural model was run to explore the 

association between observed variables using a measurement model by conducting CFA, and a 

path model to explore the association between the two created latent variables (i.e., word reading 

and reading comprehension). As shown in Table 4.4 (estimates of the factor loadings) the two-

factor model was a plausible model for the current study’s test data.  

The primary objective of the study though was to provide supporting evidence for the 

path model that hypothesizes an association between pretest word reading skills and posttest 

reading comprehension proficiency. As shown in Table 4.6, there was no significant main effect 

of treatment on students’ reading comprehension outcomes at posttest (ß = .25, SE = .17, p > 
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.05). In other words, treatment and control group students did not differ significantly on the 

posttest latent reading comprehension variable.  

Next, the same structural model measured the effect of pretest word reading skills on 

students’ posttest reading comprehension proficiency. The finding demonstrates that controlling 

for condition, pretest word reading was a significant predictor of students’ posttest reading 

comprehension (ß = .61, SE = .14, p < .01). That is, regardless of the condition to which students 

were assigned, a positive change of one standard point in students’ pretest word reading was 

associated with a 0.61 standard point gain in students’ posttest reading comprehension scores.  

I also examined whether pretest word reading moderated the effect of the intervention. 

The interaction term between pretest word reading and condition allowed me to evaluate if the 

effect of treatment on students’ posttest reading comprehension was associated with students’ 

pretest word reading. As shown in Table 4.6, the interaction term was not significant (ß = .20, SE 

= .17, p > .05) indicating that the effect of condition (i.e., treatment or control) on posttest 

reading comprehension was not moderated by pretest word reading. Additionally, as shown in 

Table 4.6, disaggregating results for treatment group showed that word reading at pretest was a 

significant predictor of students’ response to treatment as measured by their posttest reading 

comprehension performance (ß = .79, SE = .08, p < .05). Similarly, word reading proficiency at 

pretest was also a significant predictor of control group students’ end of year reading 

comprehension performance (ß = .65, SE = .14, p < .05). 
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Table 4.6 

Parameter Estimates and Significance Levels  

 B S.E._b       ß S.E._ ß p-value 

Full Sample      

Reading Comprehension BY      

Condition 1.53 1.10 0.25 0.17 .15 

Word Reading Fall 0.49 0.16 0.61 0.14 .00 

Word Reading Fall  

x Condition 

0.16 0.13 0.20 0.17 .25 

Treatment Only      

Word Reading Fall 0.56 0.11 0.79 0.08 .00 

Control Only      

Word Reading Fall 0.73 0.28 0.65 0.14 .00 

Notes: b = Unstandardized estimate. ß = Standardized estimate. S.E = Standard error. 
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Figure 4.2 

Standardized Estimates for the Structural Equation Model 

 

  

 

 

             

 

 

 

 

 

 

 

 

 

 

 

Notes: GMRT = Gates MacGinitie Reading Tests. KTEA = Kaufman Test of Educational Achievement. TOSREC = Test of Silent Reading 

Efficiency and Comprehension. TOWRE = Test of Word Reading Efficiency. WJ = Woodcock Johnson III Tests of Achievement. LWID = 

letter–word identification. WA = word attack.  
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Chapter 5: Discussion 

 Word reading proficiency is a fundamental skill needed for reading comprehension. 

Numerous past studies have shown that word reading is a significant predictor of reading 

comprehension in upper elementary grade-levels especially for students experiencing reading 

difficulties (e.g., Lonigan et al., 2018; Tighe et al., 2015). The purpose of this study was to 

examine the influence of baseline word reading proficiency on students with reading difficulties’ 

response to a one-year long multicomponent reading intervention. This would offer a 

contribution to a relatively limited body of literature focused on struggling readers in the upper 

elementary grades. More specifically, I was interested in examining if the impact of the 

multicomponent intervention, as measured by the end-of-year standardized reading 

comprehension assessments, was similar or different for students who started the intervention 

with varying levels of word reading proficiency. The current study notably adds to the body of 

current reading intervention research literature by utilizing latent variables to investigate the 

research question and uses relatively sophisticated data analytic methods such as SEM to explore 

interactions between latent and nominal variables.  

Does Baseline Word Reading Influence End-of-year Reading Comprehension? 

 Supporting my hypothesis that students with comparatively higher baseline word reading 

proficiency would perform better on end-of-year reading comprehension measures, I found 

significant effects of baseline word reading proficiency on end-of-year reading comprehension 

performance in the present study. As shown in Table 4.6, when controlling for the condition 

students were randomly assigned to, baseline word reading ability was a significant predictor of 

students’ end-of-year reading comprehension performance. These results are similar to Wanzek 

et al.’s (2017) findings that baseline word reading proficiency significantly predicted students’ 
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end of year reading comprehension. That is, students who started the intervention with higher 

baseline word reading scores performed significantly better on the end-of-year reading 

comprehension assessments compared to peers who started with comparatively lower baseline 

word reading scores. However, unlike Wanzek et al.’s (2017) findings, the current study showed 

no significant main treatment effect on students’ posttest comprehension. Moreover, there was 

no significant interaction between baseline word reading and conditions students were assigned 

to.  

One way to interpret the lack of interaction between word reading and treatment is to 

analyze samples of both the Wanzek et al. (2017) and the current study. The demographic 

information showed that participants of both studies were similar in terms of racial background 

and English language learner status. Approximately 50% of the sample was Hispanic and around 

15% of the sample identified as English language learners in both studies. Additionally, the mean 

pretest scores for the samples in Wanzek et al. (2017) and the current study were similar on the 

GMRT (~85 standard score) (MacGinitie, MacGinitie, Maria, & Dreyer, 2000), WJWA (~101 

standard score), and WJLWID (~100 standard score) (Woodcock, McGrew, & Mather, 2001) 

measures. Thus, a potential reason for the difference in findings between Wanzek et al. (2017) 

and the current study could be that the current study was notably underpowered and therefore 

failed to detect intervention and interaction effects.  

 Considering there was no significant main effect of treatment on students’ end-of-year 

reading comprehension performance, I disaggregated the data and ran separate analyses for 

treatment and control. A key finding from the current study is that the influence of baseline word 

reading was significant on end-of-year reading comprehension performance regardless of the 

condition students were assigned to. One interpretation of this finding is that word reading 
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predicts reading comprehension regardless of the instruction students received in the treatment or 

control condition. More specifically, for treatment group students, the one-year long 

multicomponent intervention that was delivered in small group settings was not powerful enough 

to override variance in word-reading proficiency at the start of the treatment.  

Multiple reading theories such as the simple view of reading (Gough & Tunmer, 1986), 

the verbal efficiency theory (Perfetti, 1985) and the lexical quality hypothesis (Perfetti, 2007; 

Perfetti & Hart, 2002) posit that when word reading is slow and/or error prone then reading 

comprehension is negatively impacted. The current study’s results suggest that even when 

students receive high quality instruction to improve their reading comprehension proficiency, the 

benefits may be minimal depending on their baseline word reading proficiency. In a recently 

published study, Vaughn and colleagues (2019b) demonstrated that students with reading 

comprehension difficulties who were identified as below-average word readers benefited less 

from a reading comprehension intervention compared to students with reading comprehension 

difficulties who were identified as near-adequate word readers. These findings suggest that 

students word reading proficiency needs to be above a certain threshold for them to benefit from 

comprehension related instruction. Indeed, Wang and colleagues’ (2018) study of upper 

elementary and later grades students’ longitudinal reading data supports their decoding threshold 

hypothesis, which posits that, students who are below a certain threshold of word reading 

proficiency fail to make meaningful gains in reading comprehension. For example, fifth grade 

students who performed below the decoding threshold demonstrated marginal growth in reading 

comprehension in later grades while fifth grade students above the decoding threshold 

demonstrated significant gains in comprehension performance in later grades (Wang et al., 

2018). Thus, these theoretical frameworks, along with the current study’s finding, highlight the 
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need for identifying upper elementary and later grades students who are below average word 

readers and delivering targeted instruction to improve their word reading proficiency.  

Another interpretation of the significant influence of baseline word reading on end-of-

year reading comprehension is that designing effective reading-related instruction is complex. 

Effective reading instruction may vary depending on the reading and linguistic skills of students 

with reading difficulties. Although the current study’s multicomponent intervention was 

designed based on evidence-based practices in the field to improve reading comprehension 

outcomes for upper elementary students with reading difficulties, instruction students received in 

the treatment condition was unable to improve all participants’ reading comprehension equally.  

Past studies of the profile of students with reading difficulties has generally shown that 

there is a lot of heterogeneity in this population of students (e.g., Cirino et al., 2013; Leach et al., 

2003). Student reading profiles generally show difficulty in comprehending text only or 

difficulty in comprehending and decoding text. A small proportion of student profiles show 

difficulty in word reading but not comprehension. To address the needs of diverse reading 

profiles of students with reading difficulties, more recent approaches to improve student reading 

outcomes have generally focused on providing multicomponent reading interventions that target 

different areas of reading instead of focusing on a single reading domain (Scammacca et al., 

2016). However, recent randomized controlled trials have reported small effects of 

multicomponent interventions for upper elementary students with reading difficulties (Roberts et 

al., 2018; Lovett et al., 2017; Vaughn et al., 2016; Wanzek et al., 2016; Wanzek et al., 2017).  

The current study’s finding shows that the multicomponent intervention was not equally 

effective for all learners. One way to interpret this is to take a closer look at the reading 

components and dosage of each component that was part of the multicomponent reading 
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intervention. In the current intervention, a large proportion of intervention time was dedicated to 

improving students’ comprehension of the text (~62%) and a relatively small percentage of the 

overall intervention time was devoted to improving students’ word reading proficiency (~13%). 

Given that instruction for treatment students comprised of a relatively small dosage of word 

reading instruction, and low word readers benefited the least from the intervention, results 

suggest that word reading proficiency and instructional components are systematically related to 

students’ reading comprehension outcomes.  

Students with low word reading ability may need prolonged exposure to word study 

instruction to demonstrate similar gains in comprehension outcomes compared to peers with 

higher levels of word reading proficiency. Compton and colleagues (2005) implemented a seven-

month long decoding-intervention targeting below-average word readers in Grades 3–5 and 

reported large gains on treatment group students’ word reading and reading comprehension 

scores indicating that heavier focus on word recognition may be beneficial for poor word 

readers. However, not all word-reading only focused interventions have demonstrated gains in 

reading comprehension for this student population (Ehri et al., 2009; Torgesen et al., 2008; Toste 

et al., 2017). Thus, when designing multicomponent interventions, the optimal dosage of 

instructional components should vary across a continuum of reading difficulties.  

Practical Implications  

One of the key reasons for this study was to understand if students with different levels of 

baseline word reading respond similarly to a multicomponent reading intervention comprising 

evidence-based practices. An important takeaway for practitioners is that when implementing 

evidence-based reading interventions with students with reading difficulties, practitioners need to 

be cognizant of students’ word reading levels. For instance, if a teacher is implementing an 



 

 

 

63 

evidence-based multicomponent reading intervention and a student is not demonstrating progress 

in their reading comprehension scores in response to treatment, practitioners should evaluate 

students’ word reading proficiency. If performance is below average on word reading measures, 

then teachers should consider providing supplemental word reading instruction to develop 

students’ word reading proficiency.  

The results of this study underscore the importance of implementing word reading 

instruction for below-average word readers in upper elementary grade-levels. While 

multicomponent interventions have shown promise in improving students’ reading outcomes, 

when designing these interventions, it may be beneficial to allow flexibility in the amount of 

instructional time devoted to each reading component. In context of the current multicomponent 

intervention, students who were below-average baseline word readers may have benefited from 

increased intervention time dedicated to word study. On the other hand, adequate word readers 

could have benefited from less word reading instruction and an increased focus on other domains 

of reading such as fluency, vocabulary, building background knowledge, and strategy 

instruction.  

Furthermore, several past studies have demonstrated that a substantial proportion of 

upper elementary and later grade students with reading difficulties are not adequate word readers 

(e.g., Cirino et al., 2013; Wang et al., 2018). Considering the role word reading plays in 

influencing reading comprehension, teachers should identify students, in upper elementary and 

later grades, with below-average word reading scores and target interventions that helps improve 

their word reading proficiency. Progress monitoring tools can help special education teachers 

identify students’ word reading proficiency compared to their grade-level peers. More 

specifically, teachers can use timed real- and pseudo-word reading measures to identify students’ 
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specific word-level needs. Determining the need for and type of word-level intervention should 

be driven by the frequency, type, and nature of the word-reading errors students make. 

It is also important to note that for upper elementary and later grade students who are 

below-average word readers, teachers should not limit instruction to only word reading 

improvement. Upper elementary is a critical phase in students’ reading development as the focus 

of instruction shifts from learning to read to reading to learn (Chall & Jacob, 2003). Past studies 

have shown that while word reading explains a large proportion of variance in reading 

comprehension in early elementary grades, linguistic comprehension plays a more influential 

role in explaining variance in reading comprehension in upper elementary and later grades (e.g., 

Foorman et al., 2018). Thus, in addition to word reading instruction, lessons for upper 

elementary students with reading difficulties should include instruction that allows students to 

build background knowledge through reading a variety of text genres, develop their lexicon 

through vocabulary instruction, and learn strategies to improve comprehension monitoring. A 

multi-faceted approach to teaching reading to upper elementary students with reading difficulties 

can ensure that the gap between them and their typically developing peers does not widen. 

Future Research  

A more nuanced approach is also needed to understand the effects of reading 

interventions for students with reading difficulties. A significant proportion of students with 

reading difficulties have deficits in word reading in addition to reading comprehension. When 

analyzing the sample data for effects of reading interventions, it may be beneficial to 

disaggregate the results to measure effect sizes for students who are below-average and adequate 

word readers. Disaggregated results can help identify whether a particular reading intervention is 

more or less beneficial for students with below-average or average word reading proficiencies. A 
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key consideration for reliably conducting these analyses is to estimate study power to account for 

these subgroup analyses. 

Another area of future research would be to evaluate if baseline word reading proficiency 

continues to predict students’ response to multicomponent interventions in middle and high 

school. Only one past study has explored the impact of baseline word reading on middle school 

students with reading difficulties’ response to a multicomponent intervention (Clemens et al., 

2019). No past study has reported the impact of baseline word reading variability on high school 

students with reading difficulties’ response to multicomponent reading interventions.  

 Finally, there is a real paucity of interventions targeting word reading at the middle and 

high school levels. Considering that a significant proportion of students with reading disabilities 

in middle and high school continue to perform below-average on word reading measures (e.g., 

Wang et al., 2018), it may be beneficial for the field to develop and implement interventions that 

target word reading development in this student population.  

Limitations 

 One of the key limitations of the current study is that it was underpowered, which makes 

it hard to detect significant effects. Another concern of an underpowered study is that the 

variance for parameters being estimated are much larger. For example, Table 4.6 shows a 

positive estimate for the main effect of the intervention but also has a large standard error that 

leads to large confidence intervals and an imprecise estimate. Another limitation of the current 

study is that a majority of the sample identified English as their home language. Results from  

this study may not generalize to upper elementary students with reading difficulties who speak a 

language other than English at home, especially, students who speak languages that have 

orthographies dissimilar to English. Additionally, student data related to socioeconomic status 
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were not available at the time of this study, therefore, it is unclear if the current study’s finding 

can be generalized to all students regardless of family income levels.  
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