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CHAPTER I 

 

 

 

INTRODUCTION TO THE RESEARCH 

 

 

 

 Within the last forty years the field of learning disabilities has emerged as one of 

the most prominent areas within the larger discipline of special education. Extensive 

work has been completed within the field yet many areas remain under debate. One area 

within the field that has been disputed for years is the process by which students are 

identified as having a learning disability. The predominant model of determining a 

learning disability is the discrepancy model (Hallahan & Mercer, 2002). In this method, 

school personnel rely on norm-referenced intellectual ability and achievement measures 

to judge whether students are sufficiently discrepant to require special education services 

under the category of learning disabled. The discrepancy model posits that a learning 

disability is present when a student demonstrates a severe incongruity between his or her 

observed intellectual ability and academic ability within a specific skill area.  

Opposition to this model has existed since its inception with concerns regarding 

faulty foundational data, possible confounding of variables, inappropriateness for some 

age groups, and poor discriminative value (Hallahan & Mercer, 2002). More importantly, 

however, assessments conducted in this manner give little information relevant for 

instructional planning or determining progress towards attaining proficiency within an 

area. Moreover, the little information that can be gleaned from these standardized 
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assessments may lead to erroneous decision-making (Jenkins & Pany, 1978). Due to 

growing discontent with this model a new means of identification has recently risen to the 

forefront of both discussion and research.  

Recently the focus of much attention has been the responsiveness to intervention 

(RTI) model. This model has been accepted under the Individuals with Disabilities 

Education Improvement Act, as a new paradigm for identifying learning disabilities (U.S. 

Department of Education, 2005). Although RTI does not replace the traditional IQ-

Achievement discrepancy model within the law, school districts have the option of 

implementing RTI instead of, or in conjunction with, the discrepancy model. 

Responsiveness to intervention is broadly defined as the extent to which a change in 

behavior or performance ensues as the result of an intervention (Gresham, 1991). Central 

to the notion of RTI are the concepts of instructional utility and continual progress 

monitoring in “direct indicators of child learning” to ascertain growth in response to 

validated interventions (Van Der Heyden, 2006). The aim is that students will be 

identified as learning disabled when they do not respond to reliably implemented, 

research-based interventions which have been delivered with enough strength that results 

are expected.  

The most common means for progress monitoring within the RTI framework is 

through curriculum-based measurement (CBM), and in fact, RTI came out of the research 

and work with CBM. CBM is a standardized assessment procedure used for screening, 

monitoring progress, and evaluating instruction (Deno, 1985). When applied within the 

RTI framework, CBM is utilized to make decisions regarding a given student‟s level of 

response to educational intervention.  
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CBM procedures were developed to monitor the progress of students over time 

(Deno, 1985). CBM has been established as a formative assessment procedure that is 

predictive of general education outcomes and predictive of performance on criterion 

referenced assessments (Good & Jefferson, 1998). Curriculum based measures have also 

been recognized as reliable, valid, and sensitive measures for monitoring student growth 

(Fuchs, Fuchs, Hamlett, & Stecker, 1991).  

The most commonly employed CBM measure for measuring reading ability is 

oral reading fluency (ORF; Good, Simmons, & Kame‟enui, 2001). A student‟s ORF rate 

is determined by having the student read aloud from a passage for a predetermined time 

while the examiner records the student‟s accuracy on a separate probe. The total number 

of words read correctly per minute is that student‟s ORF rate (Shinn et al., 1989). ORF 

can be charted to track progress over time to determine slope of growth (Shinn, Good, 

and Stein, 1989) or can be compared to benchmarks to determine his or her relative 

standing in relation to national or local norms (Good, et al., 2001).  

Research examining the technical adequacy of oral reading fluency CBM has 

established that it is closely related to performance on standardized reading tests (Deno, 

Mirkin, & Chiang, 1982), it is a reasonable estimate of reading comprehension (Fuchs, 

Fuchs, & Maxwell, 1988), it has strong discriminative validity for differentiating between 

student reading level (Shinn, Tindal, Spira, & Marston, 1987) and is sensitive to student 

growth (Good & Jefferson, 1998). Furthermore, Slocom, Street and Gilbert (1995) have 

determined that CBM ORF coordinates well with the theoretical underpinnings of the 

behavior analytic and cognitive theories of reading theory. By and large, CBM ORF 
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procedures have an extensive history of technical adequacy for evaluating and monitoring 

student progress.  

Recently; however, researchers have questioned the continued applicability of 

CBM procedures, pointing out that most, if not all, of the research related to the validity 

and reliability of CBM was conducted in materials which are significantly different than 

the mainstream curricula of today (Hintze & Shapiro, 1997). As discussed by Hiebert and 

Fisher (2002) mainstream curricula has undergone significant change in the last century 

and even within the last thirty years. The primary change during this time has been a 

movement away from the controlled vocabulary of traditional basals and towards the 

uncontrolled literature based curricula (Hiebert & Fisher, 2002). While most of the 

research on CBM and fluency was completed with traditional basals, current curriculum 

series mix both literature passages and decodable passages (Foorman et al., 2004; 

Hiebert, 2005). This change in theoretical orientation of texts could have significant 

implications for curriculum based measurements.  

Hiebert and Fisher (2002) examined the differences presented in each of the two 

major text types, traditional basal and literature-based. They found significant differences 

in the number of unique words presented in each series, with literature-based materials 

containing considerably more unique words than the traditional basal. Literature based 

texts were also observed to contain drastically less decodable words and high frequency 

words than the controlled traditional basal series. Finally, literature based series included 

significantly more difficult words and “singletons” (words only presented once 

throughout a passage). Hiebert and Fisher (2002) concluded that the higher repetition and 

more controlled texts of the traditional basal allowed for more practice with frequently 



 

 5 

occurring words and letter patterns, whereas the uncontrolled texts of the literature based 

series lacked this repetition and control. These differences could significantly impact 

fluency development with struggling readers as more exposure to the literature based 

texts would be required to develop proficiency with the many uncontrolled words within 

the curriculum (Hiebert & Fisher, 2002).  

With text differences in mind, researchers began examining the effects that these 

differences would have on CBM measures. Several researchers examined student 

performance as measured with CBM ORF probes developed from traditional basal 

passages and passages developed from literature based curricula (Bradley-Klug, Shapiro, 

Lutz, & DuPaul, 1998; Fuchs & Deno, 1991; Hintze & Shapiro, 1997; Hintze, Shapiro, & 

Lutz, 1994; Powell-Smith & Bradley- Klug, 2001). With the exception of Hintze et al. 

(1994) results indicated that probes developed from either curriculum would produce 

reliable estimates of growth as students demonstrated similar growth slopes on either 

probe type (Bradley-Klug, et al., 1998; Fuchs & Deno, 1991; Hintze & Shapiro, 1997; 

Powell-Smith & Bradley-Klug, 2001). Contrary to these results Hintze, et al. (1994) 

observed significant differences in student performance on CBM probes developed from 

literature-based and traditional basal series. Specifically, student performance on 

literature based probes tended to decrease over time while performance on traditional 

basal probes demonstrated growth over time. However, all studies indicated differential 

absolute rates of performance with the preponderance of data indicating that students 

performed at a higher level (more words correct per minute) with probes selected from 

the traditional basal than from the literature based series. Therefore, while type of text 

may not matter for measuring the rate of growth, it may matter when overall levels of 
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student performance are compared to benchmarks such as those proposed by Hasbrouck 

and Tindal (1992). One likely explanation for these findings is that the traditional basals 

contain a more stringent vocabulary control which results in increases performance 

across time as students are repeatedly exposed to these controlled words. 

There are several issues that are of concern with these studies. First, of all the 

“traditional basals” utilized in these studies are ill defined. “Traditional basals” have 

taken many forms over the years including the “traditional” decodable series of the 

1960‟s and the “traditional” vocabulary-controlled series of the 1940‟s (Hiebert, 1999). 

These texts approach reading from different perspectives and do not all share similar text 

characteristics. In these studies, curriculum distinctions were made on the basis of 

publisher‟s reports of theoretical orientation. In other words, the studies took curriculum 

which were identified by the publishers as “literature based” and compared them with 

any variety of “traditional basals” which had been abandoned in favor of the new 

literature-based series. Furthermore, while these studies purported to evaluate the 

differential effects of traditional basals and literature based series on reading fluency, 

none of the studies directly measure how, and if, important text characteristics varied 

between the two types of curricula. Major limitations result from these poor definitional 

issues and subsequently reduce the applicability of these findings.  

A further examination of the effects of various texts characteristics on CBM 

outcomes can be completed by examining passage difficulty. Passage difficulty is 

generally characterized as the relation between the grade-level from which materials are 

drawn and the students‟ grade level. When passages are drawn from the students‟ grade 

level then it is considered less difficult, whereas materials drawn from higher grade level 
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materials are considered more difficult. Initially, Deno (1985) presented the notion that 

one passage level (i.e. third grade) should be utilized for all students across grades in 

order to track growth across grades and to facilitate comparisons between grades; 

however, this was never enacted. Over the years several researchers have set out to 

determine the optimal difficulty level for progress monitoring. Three studies examined 

the use of goal-, or challenge-level materials to monitor students‟ growth (Shinn, 

Gleason, & Tindal, 1989; Hintze, Daly & Shapiro, 1998; Dunn & Eckert, 2002). The 

findings of these articles present somewhat conflicting information. Two studies (Shinn 

et al., 1989; Dunn & Eckert, 2002) indicated passage difficulty did not significantly 

impact the slope of growth, however, Hintze et al. (1998) found that at the lower grades 

slope may be impacted by passage difficulty, as passages above students‟ level were not 

as sensitive to growth as passages on the students‟ grade level.  

The impact of two other text characteristics, decodability and percentage of high-

frequency words, have yet to be examined in relation to CBM outcomes. Decodability is 

defined by two factors, (a) phonetic regularity of the words, and (1) the match between 

letter/sound relationships occurring in the text and that which has been taught in the 

classroom (Allington & Woodside-Jiron, 1998; Mesmer, 2005). Limited research exists 

relating the positive impact of practice within decodable texts to increased student 

reading outcomes. Research has also established that limited exposure and practice with 

appropriate texts, such as decodable texts, impedes automaticity and word recognition 

speed which are essential for fluent reading (Stanovich, 1992). Extensive debate 

continues as to the necessity of decodable texts within the classroom (Allington, 1997; 

Beck, 1997), however, several states have mandated that decodable texts be included in 
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early reading curriculum (Hiebert, 2000). Seeing that research has reported the 

instructional utility of practice within decodable texts it is likely that student performance 

within such texts will be significantly different than that which is displayed in 

uncontrolled texts, however, this notion has not been tested.  

Practice with and instruction in high-frequency words has been advocated as one 

means of improving reading fluency (Cunningham & Allington, 2003). Several high-

frequency word lists are currently employed for both instructional purposes (i.e. Dolch 

Basic Sight Vocabulary; Dolch, 1948) and research purposes (i.e. Word Zones; Hiebert, 

2005). The notion behind high-frequency word instruction and the few existing high-

frequency texts is that repeated exposure and practice will help students to develop 

proficiency with these commonly occurring words, subsequently increasing automatic 

word recognition, and ultimately enhancing both reading fluency and comprehension 

(Hiebert, 1998). Current research has established that practice within high frequency texts 

produces beneficial results for struggling readers (Hiebert, 2005); however, no direct 

study has measured students‟ performance within high frequency texts.  

To date, two studies (Hiebert & Fisher, 2002; Compton, Appleton, & Hosp, 2004) 

have provided preliminary indications that passage decodability and percentage of high-

frequency words may significantly impact student oral reading fluency. Hiebert and 

Fisher (2002) examined the combined effect of passage decodability and percentage of 

high-frequency words on reading fluency, accuracy, and comprehension. Their results 

indicated that students display higher levels of fluency, accuracy, and comprehension 

within passages that had higher levels of both decodability and high-frequency words. 

Similarly, Compton, Appleton, and Hosp (2004) correlated student accuracy and fluency 
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outcomes with the decodability and percentage of high frequency words within the 

passages. Their findings revealed that both passage decodability and percent of high 

frequency words were significantly correlated with both student accuracy and fluency. 

These two studies indicate that text characteristics may significantly impact student 

outcomes as measured by CBM.  

 

 

Summary 

 

 

 

 To date there remains considerable debate over appropriate identification of 

reading disabilities. One promising approach to identification is the responsiveness to 

intervention approach which utilizes curriculum-based measurement for monitoring 

student growth in response to empirically validated interventions. CBM has a long-

established history of validity and reliability; however, several recent changes in the 

curricula used in the nations‟ schools have given rise to questions of the impact of text 

characteristics on reading outcomes. A handful of studies have examined the impact of 

various text characteristics on reading fluency. Initial studies proposed that the theoretical 

orientation of curriculum (i.e. literature-based or traditional basal) does not impact slope 

but does influence absolute reading level. Research on the difficult level of probes is less 

conclusive with studies varying in their findings. However, studies of these two aspects 

of text failed to evaluate important text features. Resent research has indicated that text 

characteristics such as decodability and high-frequency words may significantly impact 

student performance. These differences may be even more salient with struggling readers. 

However, these two theories have not been fully evaluated. If curriculum-based 
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assessments are to be used in conjunction with RTI to make educational decisions, it is 

imperative that the effects of characteristics of the texts are understood given the many 

changes in curriculum that have taken place in recent years. 

 

 

Statement of Purpose 

 

 

 

The purpose of this study is to investigate the effects of text characteristics, 

specifically text decodability and high frequency words, on oral reading fluency 

curriculum-based measurement across time in a group of at-risk readers. Specifically, 

participants‟ oral reading fluency will be monitored with two different types of CBM: 

highly decodable texts and a passage with a high percentage of high-frequency words. 

The proposed study will attempt to determine whether a difference in oral reading 

fluency rate and growth rate exists as a function of text characteristics. 

 

 

Study Rationale 

 

 

 

 Under the new Individuals with Disabilities Education Improvement Act (IDEIA) 

states now have the option of implementing responsiveness to intervention procedures to 

identify students as learning disabled (U.S. Department of Education, 2005). The most 

commonly employed method for measurement in the RTI procedures is curriculum based 

measurement (CBM), and specifically for reading, oral reading fluency CBM (Gresham, 

2002). While CBM has a long-standing history of reliability and validity (Fuchs, Fuchs, 

& Maxwell, 1988), recent studies have brought into question various curriculum 
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variables which might impact fluency outcomes (Compton, Appleton, & Hosp, 2002; 

Hiebert & Fisher, 2002). Specifically, these initial studies indicate that decodability and 

percentage of high-frequency words may impact student performance on CBM ORF 

measures. Given that educational decisions can now be made based on CBM ORF 

outcomes, it is important that educators and examiners understand those curriculum 

variables which may significantly impact student outcomes to circumvent faulty decision 

making. 
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CHAPTER II 

 

 

 

LITERATURE REVIEW 

 

 

 

Introduction 

 

 

 

This chapter focuses on a review of related literature following the major areas 

that support the research questions guiding this study. This review will include a brief 

background of the field of learning disabilities, followed by a discussion of the 

discrepancy model and response to intervention model for identification of learning 

disabilities. The review will continue with a discussion of measurement systems, 

primarily curriculum-based measurement and the variables that affect the outcomes. 

Finally the chapter will conclude with a discussion of certain variables that have been 

acknowledged as having a significant impact on reading fluency outcomes as 

demonstrated by curriculum based measurement, and those which may possibly have an 

impact on oral reading fluency outcomes.  

 

 

History of Learning Disabilities and the Discrepancy Model 

 

 

 

In 1963 the term learning disabilities was formally recognized as a descriptive 

title for children who demonstrated difficulties in skill acquisition in a particular area 
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while demonstrating proficiency in other areas. Kirk (1962), who is generally recognized 

as the originator of the term (Hallahan & Mercer, 2002), defined learning disabilities as 

follows: 

A learning disability refers to a retardation, disorder, or delay in 

development in one or more of the processes of speech, language, reading, 

writing, arithmetic, or other school subject resulting from a psychological 

handicap caused by a possible cerebral dysfunction and/or emotional or 

behavioral disturbances. It is not the result of mental retardation, sensory 

deprivation, or cultural and instructional factors (Kirk, 1962, p. 263). 

 

Following Kirk‟s work, advocacy groups succeeded in pushing for the formal 

recognition of learning disabilities. The Learning Disabilities Act and subsequently the 

passage of Public Law 94-142 in 1975 required all states to provide appropriate services 

for children with learning disabilities. Shortly thereafter the Office of Education 

developed criteria for the identification of learning disabilities utilizing the Discrepancy 

Model (Weintraub, 2005).  

 Today the most widely used and accepted definition of a learning disability in 

reading is that which is associated with PL 94-142 (Frankenberger & Fronzaglio, 1991): 

The term „specific learning disability‟ means a disorder in one or more of 

the psychological processes involved in understanding or in using 

language spoken or written, which may manifest itself in an imperfect 

ability to listen, speak, read, write, spell, or to do mathematical 

calculations. The term includes such conditions as perceptual handicaps, 

brain injury, minimal brain dysfunction, dyslexia, and developmental 

aphasia. The term does not include children who have learning disabilities 

which are primarily the result of visual, hearing, or motor handicaps, or 

mental retardation, or emotional disturbance, or of environmental, cultural, 

or economic disadvantage (U.S. Office of Education, 1977, p. 65083). 

 

Furthermore, PL 94-142 states that a student has a specific learning disability if: 

(1) The child does not achieve commensurate with his or her age and 

ability levels in one or more of in one or more of the areas listed in 

paragraph (a) (2) of this section, when provided with learning 

experiences appropriate for the child‟s age and ability level, and 
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(2) The team finds that the child has a severe discrepancy between 

achievement and intellectual ability in one or more of the following 

areas:  

i) Oral expression 

ii) Listening comprehension 

iii) Written expression 

iv) Basic reading skills 

v) Reading comprehension 

vi) Mathematical calculation  

vii) Mathematics reasoning. (U.S. Office of Education, 1977; p. 

65083) 

 

Ultimately, the major components involved in the definition presented by PL 94-

142 involve the concepts of disorder in psychological processes, difficulty in learning, the 

elimination of other disabilities as a causal factor, and most influentially, the existence of 

a severe discrepancy between potential and achievement (Lerner, 1988).  

Although other definitions have been proposed the discrepancy model remains the 

most widely utilized despite its frequent criticism in the literature (Hallahan & Mercer, 

2002). Researchers have devised numerous methods for operationalizing 

underachievement and determining a “severe” discrepancy between aptitude and 

achievement (Mellard, Deshler, & Barth, 2004). Generally, each of the various formulas 

represented an attempt to address the shortcomings of this model  

Opposition to the discrepancy model has existed since its inception (Hallahan & 

Mercer, 2002). Dialogues detailing the faults of the discrepancy model have been 

discussed thoroughly over the last twenty-five years with many authors citing the poor 

definition of learning disabilities as one of the main causes of these difficulties (Keogh, 

2005).  

Hallahan and Mercer (2002) identified four major concerns with the discrepancy 

model. The first concern identified is that there are flaws inherent in the original studies 
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on which the discrepancy model was developed. Numerous authors (e.g. Van der  Wissel 

& Zegers, 1985; Vellutino, Scanlon, & Lyon, 2000; Share, McGee, McKenzie, Williams, 

& Silva, 1987) argue that data from the original studies on which the discrepancy model 

was fashioned, chiefly that of Rutter & Yule (1975) and Yule, Rutter, Berger & 

Thompson (1974), were inherently flawed leading to inflated results, and consequently, 

flawed conclusions.  

The second concern with the discrepancy model surrounds issues of the likelihood 

of the Matthew effect (Siegel, 1989; Stanovich, 1986). The Matthew effect is the 

phenomena whereby over time skilled individuals become more competent while the 

unskilled fall further and further behind (Stanovich, 1986). The concern is that good 

readers will have more exposure to the world, as a result of their increased reading, 

thereby possibly inflating and overestimating their IQ scores while the IQs of poor 

readers will be underestimated due to their underexposure to the world (Siegel, 1989; 

Vellutino, Scalon, & Lyon, 2000). Siegel (1989) noted that many intelligence tests 

evaluate acquired knowledge or cognitive abilities that can either be adversely affected 

by reading ability or adversely affect this ability. This compounds the issues already at 

hand and makes identification with a discrepancy model all the more fallible.  

The third concern presented by Hallahan and Mercer (2002) is that the 

discrepancy model is not appropriate for identifying learning problems among children in 

early elementary grades (Fletcher et al., 1998; Shaywitz et al. 1992). The concern here is 

that children must demonstrate a sizeable discrepancy before qualifying as learning 

disabled, and as such, students in the lower grades frequently have not had the 

opportunity to be exposed to an adequate amount of information to show a discrepancy. 
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As noted by Fletcher et al., (1998) students “must stay at the floor of the achievement test 

to achieve at sufficiently low levels to be defined as having learning disabilities” (p. 201). 

Furthermore, there is evidence that discrepancy scores at early ages are not reliable over 

time and have weak predictive validity (Shaywitz et al., 1992). Under the discrepancy 

model the average age for identification is 10 years of age. Unfortunately, research has 

shown that students identified after 8 years of age are less likely to benefit from 

remediation (Fletcher et al., 1998). In a related manner, research has also found that early 

diagnosis of learning disabilities was linked with superior reading outcomes after two 

years regardless of the amount of intervention received (Muehl & Forell, 1973). Overall, 

this difficulty with making decisions for children at lower grades is a significant problem 

with long-term ramifications.  

The final concern surrounds the issue that research has been unable to 

successfully distinguish between students with a discrepancy and those who are low 

achievers but not discrepant on measures of core reading behaviors, such as phonological 

awareness (Fletcher et al., 1994; Fletcher et al., 1998; Foorman, Francis, Fletcher, & 

Lynn, 1996; Francis et al., 1996; Stanovich & Siegel, 1994). Fletcher et al. (1998) found 

that performance on eight cognitive ability composites hypothetically related to reading 

disabilities (e.g. phonological awareness, speech production, verbal short-term memory, 

etc) did not differentiate among groups of struggling readers, (those who displayed low-

achievement but no discrepancy, those who were discrepant using a regression method, 

and those who were discrepant using regression and standard score methods). In general, 

the severity of reading difficulties and the pattern of differences among groups were 

undifferentiated among the groups of students with reading difficulties (Fletcher et al., 
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1998). Similarly, Stanovich and Siegel (1994) found that children who demonstrated a 

discrepancy between reading achievement and IQ and those who did not display a 

discrepancy did not differ on tasks of phonological or orthographic processing. In a 

replication study of Stanovich and Siegel‟s (1994) work Foorman, Francis, Fletcher, and 

Lynn (1996) further substantiated these claims. Fletcher et al. (1994) found, as Share and 

Silva (1986) had previously proposed, that it was possible to reliably define a group of 

children with reading difficulties, however once that distinction is made, it is not possible 

to reliably separate students on the basis of performance on cognitive processes related to 

reading.  

 Furthermore, Vellutino et al. (1996) made the important observation that the 

discrepancy approach does not screen out children whose underachievement might be the 

result of limited or ineffective reading instruction. Finally, when an IQ-achievement 

discrepancy approach is utilized the resulting representation of functioning is 

decontextualized, time-limited, and ultimately only presented a snapshot of discrete 

functioning (Vellutino, 1996). However, the most critical shortcoming, as argued by 

several authors (Reschly, 1988; Fuchs & Fuchs, 1997; Share, McGee, & Silva, 1989) is 

that it fails to provide adequate information regarding appropriate interventions that 

should be developed for students. 

Overall, these arguments present a strong case against the use of aptitude and 

achievement discrepancy approaches for identifying learning disabilities and even 

challenges the theoretical foundation which purports that there is a distinction between 

poor readers and learning disabled readers who exhibit a discrepancy between IQ and 

achievement. This resistance to the discrepancy model, which continues to persists even 
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today (Adhearn, 2003), has resulted in a broadening of identification criteria to now 

include the notion of responsiveness to intervention.  

 

 

Response to Intervention 

 

 

 

Amendments to the Individuals with Disabilities Education Act (IDEA; now 

called the Individuals with Disabilities Education Improvement Act of 2004 [IDEIA]) 

states that “a local educational agency shall not be required to take into consideration 

whether a child has a severe discrepancy between achievement and intellectual 

ability…In determining whether a child has a specific learning disability, a local 

educational agency may use a process that determines if the child responds to scientific, 

research-based intervention as part of the evaluation procedures” (U.S. Department of 

Education, 2005). In other words, the new regulations allow for local education agencies 

(LEA‟s) to replace the traditional ability-achievement discrepancy assessments with a 

more formative, longitudinal process that evaluates student‟s response to evidence-based 

practices as a means of determining a specific learning disability (Kovaleski, 2005). 

Although the specific term response to intervention is not found in IDEIA the concept is 

unmistakably present. 

While the term response to intervention is relatively new, Heller, Holtzman, and 

Messick (1982) presented the idea over twenty years ago. Gresham (1991) and Fuchs and 

Fuchs (1998) furthered the ideas presented by these initial authors and since then research 

in the area has grown exponentially. With the reauthorization of IDEIA, and its inclusion 

of RTI language, the field is bound to see a proliferation of the topic in the literature.  
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Generally, responsiveness to intervention (RTI) is simply defined as the extent to 

which a change in behavior or performance ensues as the result of an intervention 

(Gresham, 1991). As applied to identification procedures, Deshler, Mellard, Tollefson, & 

Byrd (2005) define RTI as “individual, comprehensive student-centered assessment 

models that apply a problem-solving framework to identify and address a student‟s 

learning difficulties” (Deshler, Mellard, Tollefson, & Byrd, 2005).  

Essentially, RTI utilizes a discrepancy-based approach, however, unlike the 

discrepancy formulas typically employed with IQ and achievement, the discrepancy is 

between levels of performance pre- and post-intervention (Gresham, 2001). Students are 

identified as having a learning disability when their response to validated instruction is 

dramatically less than that of their peers (Fuchs, Fuchs, & Compton, 2004; Gresham, 

2001). This picture of unresponsiveness is sometimes referred to as resistance to 

intervention (Gresham, 2001). It is important to note that in attempting to determine 

responsiveness, or resistance, the interventions utilized must have been implemented with 

integrity and also have been found to be generally effective within the larger peer group. 

One of the basic assumptions behind RTI is that it can appropriately differentiate 

between underachievement as the result of poor instruction or as the result of a disability 

(Fuchs, Fuchs, & Compton, 2004). If a child does not respond to intensive instruction, 

which benefits the majority of students, then poor instruction is eliminated as the 

explanation for low achievement and a diagnosis of a learning disability may be 

appropriate. However, the RTI model does not serve primarily as a means of identifying 

internal cognitive deficits, but rather focuses on the remediation of difficulties through 

increasingly intense instruction (Fletcher, Coulter, Reschly, & Vaughn, 2004). Utilizing 
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the RTI approach transfers the focus from deciding eligibility to providing effective 

instruction. Conceptualizing the identification and severity of disorders in terms of a 

student‟s responsiveness to intervention takes the focus away from the within-child view 

of a problems (MacMillian & Speece, 1999) and focuses on the contribution of the 

environment and instruction to which a student is exposed (Gresham, 1991). In utilizing 

the RTI method, educators would approach identification of students from a “risk” 

perspective, whereby large numbers of students who were at risk for significant academic 

problems would receive interventions and those whose academic difficulties persisted 

despite increased intervention support would be identified as having a learning disability.  

In a report prepared by the National Joint Committee on Learning Disabilities 

(2005) three core concepts of RTI are identified. The first of these is the application of 

scientific, research-based interventions that are implemented in general education. The 

second core concept is the measurement of a student‟s response to the interventions. 

Finally, imperative in the RTI process is the use of data gathered from the interventions 

to inform subsequent instruction. To determine response to intervention educators must 

first provide early intervention, determine and match instruction to student‟s academic 

needs, and use ongoing data-based decision making with progress monitoring (Vaughn, 

Linan-Thompson, & Hickman, 2003).  

In keeping with the regulations set forth by IDEIA, the notion of “scientific, 

research-based intervention” is of particular importance in the discussion of RTI 

(Danielson, Doolittle, & Bradley, 2005). There are several models of validated 

intervention which might be utilized in the response to intervention approach to 
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identifying learning disabilities. The most frequently employed approaches are: predictor-

criterion models, applied behavior analytic models, and dual-discrepancy models.  

In brief, predictor-criterion models (e.g. Vellutino, 1996) use and teach those 

skills that best predict reading performance, such as phonemic awareness and word 

recognition. Problems with this approach arise due to the fact that this model is intended 

to “normalize” specific reading skills rather than identify those individuals who 

inadequately respond to validated intervention (Gresham, 2002).  

The applied behavior analytic model (e.g. Daly & Martens, 1994) focuses on 

manipulating the antecedents and consequences of environmental events to improve 

reading competence (e.g. opportunities to respond, reinforcement of accurate responses). 

This approach has been validated as effective intervention for remediating reading 

difficulties; however, the use of the ABA approach for eligibility determination creates 

some measurement challenges because of its reliance on single-case experimental design 

data (Gresham, 2002). 

Dual-discrepancy models (e.g. Fuchs & Fuchs, 1998) measure a student‟s 

responsiveness to intervention. Generally, the general education teacher delivers 

interventions in the general education classroom. The most frequently employed 

measurement system utilized with interventions developed for the dual-discrepancy 

approach is curriculum-based measurement (Gresham, 2002). This approach fits well 

with the RTI model and has been the most frequently discussed intervention approach 

utilized with RTI.  

While there are many approaches to RTI implementation they all stress improved 

results for students and follow the philosophy that services should be needs driven (Van 
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Der Heyden, 2006). Furthermore, the effects of these needs-driven interventions should 

be evidenced in improvements in “direct indicators of child learning” (Van Der Heyden, 

2006, p. 18) rather than solely in decontextualized measures such as standardized 

assessments. Of importance to this philosophy is the definition of problems and use of 

assessments which will identify solutions effective at remediating the identified problem. 

In this manner, the way in which problems are identified should also point to the way in 

which they should be resolved (Van Der Heyden, 2006). 

Fuchs and Fuchs (1997) presented an influential conceptualization of the response 

to intervention model for eligibility determination. In their discourses the authors 

presented a dual discrepancy model that emphasized the importance of treatment validity 

and curriculum based measurement as a means of progress monitoring. Treatment 

validity is “the degree to which assessment is shown to contribute to beneficial treatment 

outcome” (Hayes, Nelson, & Jarrett, 1987; p. 963) and is based on its capacity to inform, 

cultivate, and detail treatment effectiveness (Fuchs & Fuchs, 1997). Hayes, Nelson, & 

Jarrett (1987) argue that measures utilized for eligibility decision making should possess 

treatment validity. Without treatment validity eligibility decisions have no utility beyond 

acknowledging the presence of a problem. Treatment validity is a central tenet in RTI 

(Gresham, 2002) and when curriculum based measurement is used to quantify progress, 

RTI has been found to demonstrate effectiveness in modeling academic growth (Fuchs & 

Fuchs, 1998), discriminating between insufficient instruction and unsatisfactory rates of 

learning (Fuchs, Fuchs, & Compton, 2004), contributing to improved instructional 

decisions (Fuchs, Fuchs, & Compton, 2004), and sensitivity to growth for monitoring 

treatment effects (Fuchs & Fuchs, 1999). 
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Central to the notion of RTI are the concepts of continual progress monitoring to 

ascertain growth, or lack there of, in response to validated interventions and the use of 

that data to inform future practice. The most frequently employed, and most well 

researched, program for progress monitoring and data-based decision making in 

instruction is curriculum based measurement (Fuchs & Fuchs, 1999).  

 

 

Curriculum-Based Measurement 

 

 

 

Measurement of student‟s academic progress and general achievement has been at 

the forefront of educational interest for numerous years and is even more relevant now in 

the discussions of responsiveness to intervention. This interest in evaluating growth has 

resulted in many different approaches for assessment.  

At one point, informal measures, such as teacher observation and scores on daily 

assignments, were the common form of measurement (Salmon-Cox, 1981). Gradually 

these methods fell out of favor as the primary means for assessing growth due to the fact 

that teachers‟ judgments were frequently found to be flawed (Coladarci, 1992; Fuchs & 

Fuchs, 1984; Madelaine & Wheldall, 2005).  

In the 1960‟s assessment moved to more formal techniques, such as mastery 

measurement procedures, where specific skill hierarchies and related objectives were 

identified and used as the means for determining growth (Fuchs & Deno, 1991). This 

approach was deemed inadequate for progress monitoring on account of problems with 

measurement shifts, limits in determining broad growth, and a restricted instructional 

focus, among other things (Fuchs & Deno, 1991).  
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Emerging from this period came the dependence on broader measures of 

achievement, specifically, commercially developed, standardized, and norm-referenced 

tests. In time these too were determined unsound for monitoring progress. The 

appropriateness of such measures has been highly criticized over the years for numerous 

reasons including futility for making instructional decisions (Salmon-Cox, 1981), 

infrequent measurement and limits on increasing the frequency of administration 

(Freeman, Kuhs, Knappen, & Porter, 1982), and incongruence between test and 

curriculum content (Jenkins & Pany, 1978).  

A movement towards assessments based in the curriculum with focused 

concentration on the direct assessment of academic skills began in the 1980‟s (Fuchs & 

Deno, 1991). As defined by Tucker (1985) this new technique of curriculum-based 

assessment was a system where assessments were drawn directly from curriculum and 

administered in equivalent forms across a school year for the purpose of informing 

educational decisions. Several versions of curriculum based measurement have been 

developed over the years (Blankenship, 1985; Deno, 1985; Gickling, & Thompson, 1985; 

Howell, Fox, & Moorehead, 1993), nevertheless they all have in common the assessment 

of that which is directly taught in the classroom (Shapiro, 1996).  

Fuchs and Deno (1991) demarcated two different forms of curriculum-based 

assessments: (a) the specific subskill mastery measurement and (b) the general outcomes 

measurements. Specific subskill mastery measurements CBMs are equivalent to the 

mastery measurements of the 1960s, and consequently, possess the same drawbacks as 

the aforementioned system. On the other hand, general outcome measurement CBMs are 

broader in perspective as it targets the assessment of growth over time rather than solely 
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focusing on the mastery of specific skills. General outcome measurement CBMs assess 

overall outcome goals and rely on “standardized, prescriptive measurement methodology 

that produces critical indicators of performance” (Fuchs and Deno, 1991, p.493). It is 

these types of CBM which have persisted and are found repeatedly throughout research 

literature.  

In 1985, Deno published a landmark article delineating a system for continuous 

evaluation of students‟ progress toward educational goals. Although the concepts behind 

CBM were not new (Tucker, 1985), Deno (1985) began the process of determining its 

technical adequacy and provided empirical evidence of the advantages of CBM. The goal 

in development of the CBM procedures was to obtain a system which was: (a) reliable 

and valid, (b) uncomplicated and efficient, (c) easily understood, and (d) economical to 

administer (Deno, 1985; Deno, Fuchs, Marston, & Shinn, 2001). As described by Deno 

(1985) CBM meets all of these criteria and can be conceptualized as a curriculum-

referenced, individually-referenced, and peer-referenced system which allows for 

continuous measurement of students achievement. Deno‟s model has received 

considerable attention and has the most substantial research base of all CBM methods 

(Shapiro, 1996), and as such, it has been frequently utilized in research studies.  

 

 

Modern Curriculum-Based Measurement 

 

 

 

CBM as conceptualized by Deno (1985) and furthered by others (Fuchs & Fuchs, 

1984, 1986; Shinn et al., 1989) is a standardized measurement system that allows for 

frequent measurement of students‟ performance and progress on various academic skills 
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within a school‟s curriculum. The CBM procedure requires that one first identify 

measurement tasks that are representative of cumulative end of the year performance 

within an academic domain. Two means for achieving this goal have been identified 

(Fuchs, 2004) and will be discussed in subsequent sections of this paper.  

Regardless of the measurement task that is chosen, CBM probes are administered 

to the students at various times throughout the school year. A student‟s performance on a 

CBM measure at any one point is reflective of current achievement in relation to overall 

curricular outcome goals in that academic domain (Fuchs and Deno, 1991). When these 

scores are compared over time an educator is able to assess both the academic growth of 

the individual and the student‟s progression toward the cumulative goals of the 

curriculum (Fuchs, Fuchs, Hamlett, and Stecker, 1991).  

There are several techniques for determining the CBM task. The first method of 

task identification is to take the various academic domains (e.g. reading, math, spelling, 

and written expression) and identify the different skills which constitute that year‟s 

curriculum (e.g. single digit multiplication and simple digit division). These skills are 

then complied on individual subject probes and parallel probes are developed for 

subsequent administrations (e.g., Fuchs, Fuchs, Hamlett, Phillips, Karns, & Dutka, 1997; 

Fuchs, Fuchs, Hamlett, & Stecker, 1991). This is different than the mastery 

measurements of former times as the mastery measurements assessed only one skill at a 

time, whereas with CBM, students are presented with all tasks simultaneously. However, 

this form of CBM is similar to mastery measurements in that it can be used to guide 

instructional planning for educators by identifying skills which need subsequent 

reinforcement and those that have been mastered by a class (Marston, 1989).  



 

 27 

The second approach for identifying CBM measurement tasks is to isolate a task 

which can be shown to “correlate robustly” with criterion measures or with the 

component skills of the academic domain, (Fuchs, 2004). This second approach has been 

applied extensively in the area of reading.  

Deno, Mirkin, and Chiang (1982) identified three different procedures for 

measuring reading which were found to be closely related to performance of standardized 

reading tests: reading aloud from basal readers, reading aloud from lists of words, and 

cloze procedures (a procedure in which students supply words that had been deleted from 

passages). Validity coefficients were found to be high and reliable across all three 

measures with correlation coefficients between .73 and .91 with most coefficients in the 

.80s. The three measures identified were all found to be more highly correlated with 

performance on standardized word recognition tasks than comprehension measures; 

however, correlation between the three tasks and comprehension measures were still 

statistically significant (Deno, Mirkin, and Chiang, 1982). The authors concluded that 

“[s]ince the validity coefficients for measures based on these behaviors are all high and 

reliable, data on any one, or combination, of these behaviors can be used to estimate 

proficiency in both decoding and comprehension” (Deno, Mirkin, & Chiang, 1982; p. 

43). Other researchers have validated these findings as well (e.g. Fuchs, Fuchs, & 

Maxwell, 1988; Shinn & Good, 1992). 

 Currently, the most common CBM method employed for measuring reading 

ability, and the one which has been most frequently used in research, is oral reading 

fluency. Broadly defined, reading fluency is the ability to read texts with speed, accuracy, 

and expression, and is a critical component in comprehension (National Institute of Child 
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Health & Human Development, 2000). In terms of CBM, oral reading fluency examines 

only the speed and accuracy of oral reading and does not include a direct measure of 

expression. However, research has established ORF as an appropriate estimate of overall 

student reading ability (Good & Jefferson, 1998).  

Oral reading fluency (ORF) CBM are completed by having students read aloud 

from grade-level text passages for a predetermined time while the examiner records total 

words read correctly (Good, Simmons, & Kame‟enui, 2001). A student‟s oral reading 

fluency then is defined as the number of words read aloud and correctly per minute (i.e. 

WC/M). Studies examining the minimal time necessary for reliable results have 

examined reading times between 30 seconds and three minutes and have found reliable 

results at all three levels (Ardoin, et al., 2004; Deno, Mirkin, & Chiang, 1982). Most 

researchers utilize a one-minute interval for measuring oral reading fluency and if other 

interval lengths are employed, scores are generally transformed to indicate total words 

read correct per minute (e.g. Deno, Fuchs, Marston, & Shin, 2001; Deno, Marston, Shinn, 

& Tindal, 1983; Hintze, Callahan, & Matthews, 2002; Hosp & Fuchs, 2005).  

Research examining the technical adequacy of oral reading fluency measures 

increased in the 1980s when CBM procedures began receiving increased attention. Fuchs, 

Fuchs, and Maxwell (1988) completed an extensive study of the criterion, construct, and 

concurrent validity of various informal reading comprehension measures, one of which 

was oral reading fluency. The results indicated that, despite some discussion of limited 

face validity, oral reading fluency is a valid correlate of comprehension (Fuchs, Fuchs, & 

Maxwell, 1988). Various other studies have also established reading fluency measures as 

predictive of performance on reading comprehension tasks (Fuchs, Fuchs, Hosp, & 
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Jenkins, 2001; Jenkins & Jewell, 1993; Markell, & Deno, 1997). CBM oral reading 

fluency measures have also been utilized to predict performance on state wide 

achievement tests with moderate to moderately strong correlations, and subsequently also 

to identify those students at risk of failing the state tests (Crawford, Tindal, & Stueber, 

2001; McGlinchey & Hixson, 2004; Stage & Jacobsen, 2001; Wiley & Deno, 2005).  

Oral reading fluency tasks have also been established as having strong 

discriminative validity for differentiating between students with reading disabilities, low 

achieving students who receive remedial services, and average achieving students who do 

not receive remedial services (Deno, Mirkin, & Chiang, 1982; Shinn, Tindal, Spira, & 

Marston, 1987; Marston & Magnusson, 1988; Deno, Marston, Shinn, & Tindal, 1983; 

Shinn & Marston, 1985; Shinn, Tindal, & Stein, 1988; Shinn, Ysseldyke, Deno, & 

Tindal, 1986). Additionally, some research has found that when oral reading fluency 

tasks are utilized to make eligibility decisions the resulting incidence figures closely 

parallel national averages (Germann & Tindal, 1985).  

By and large, curriculum based measurement procedures have an extensive 

history of technical adequacy for evaluating and monitoring student achievement, making 

educational decisions, and aiding in instructional decision making. In terms of reading, 

oral fluency measures have been the traditional measurement for reading achievement 

and have demonstrated ample validity for continued use.  
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Variables Affecting CBM Outcomes 

 

 

 

Although CBM has a longstanding history of validity and reliability, most of the 

founding studies evaluating CBMs applicability in reading were conducted in traditional 

basal series (Hiebert & Fisher, 2005). Widespread changes in reading curricula have 

resulted in questions regarding the effect of various text characteristics on fluency 

measures typically utilized in curriculum based measures. These questions are of 

particular concern if curriculum based measurements are going to continue to be 

developed from actual texts and used to make decisions regarding student performance 

and growth. In this section a discussion of various studies on the topic of the influence of 

curriculum and text variables on CBM outcomes will be examined and compared and 

contrasted. 

 

 

Curriculum Type  

 

 

 

Over the last century, and even within the last thirty years, extensive changes 

have occurred in reading curriculum. Curriculum in the early to mid-1900‟s, frequently 

referred to as traditional basals, generally controlled for vocabulary, emphasized isolated 

skills, and utilized generic stories which were designed for practice of particular skills 

(Koskinen, McCarthey, & Hoffman, 1995). In the early 1970‟s and 1980‟s basals moved 

away from the strict vocabulary controls and explicit skills instruction towards a heavy 

reliance on sight word instruction. The adoption of literature-based curriculum by the 

early-1990‟s placed emphasis on predictable text structures and engaging authentic 
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literature without decodability or vocabulary-control (Hoffman, Sailors, & Patterson, 

2002). Most recently, several states have mandated that beginner texts include a high 

level of decodable words (Hiebert, 2002). These changes are of significance for the 

discussion of CBM outcomes and RTI.  

Hiebert and Fisher (2005) examined the nature of these changes in curriculum and 

found several significant differences in each curriculum‟s approach to reading 

instruction. First, literature based curriculum tend to have more unique words per 100 

words of running text with a ratio 35:100, while controlled vocabulary texts feature a 

ratio of about 25:100. Secondly, controlled vocabulary texts contained significantly more 

decodable words and high frequency words than the literature based curricula. The 

authors noted that this fact allowed for “increase[d] practice with a large number of 

words that students are expected to read in content area texts in the middle grades and 

high school” (Hiebert & Fisher, 2002). Other noted differences between the curricula 

were a higher percentage of unique words per 100, difficult words, and singletons (words 

only repeated once throughout a passage) in the literature based than in the traditional 

basal. Hiebert and Fisher (2002) concluded that these differences in text design may be 

critical in the development of struggling readers‟ fluency.  

Various other studies have examined the effect of different types of curricula on 

the outcomes of curriculum based measurement. If educational decisions are to be made 

based on students‟ responsiveness to intervention as measured by performance on CBM 

tasks, it is imperative that educators and those involved in the decision making process be 

informed of the various aspects of CBM development and its usage as it pertains to 

outcomes measures.  
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 It has been established that CBM reading fluency measures are strongly related 

with socially important, widely used criterion measures of reading (Fuchs, Fuchs, 

Maxwell, 1988). Thus far, two dimensions of reading curriculum have been inspected in 

relation to its impact on CBM. One of the salient dimensions of curriculum is the 

particular basal reading series used, especially in regards to the question of curriculum 

bias. Curriculum bias is the extent to which a particular curriculum series affects the 

validity or usefulness of measurement given that the curriculum used might affect the 

criterion validity of CBM. The second salient dimension of curriculum is the difficulty of 

the materials presented to the student.  

The most widely recognized study focusing on the impact of curriculum in CBM 

is that of Fuchs and Deno (1991a). In this study the authors examined two dimensions of 

curriculum, difficulty and basal series, on the technical features of CBM in reading. Two 

types of measures were employed with study participants. Students who were instructed 

in a traditional skills-based curriculum were first administered a commercial, 

standardized reading achievement test, then each child read orally for one minute from 19 

passages, one from each grade level of two reading series. The two curricula utilized in 

this study were the Ginn 720 which utilizes an eclectic approach to teaching reading, and 

the Scotts-Foresman which is a literature based series that employs strategies which stress 

comprehension. Results demonstrated that correlations between the oral reading samples 

and the test of reading comprehension were similar across difficulty levels and across the 

two different series. Growth rates detailing reading development also remained strong 

regardless of difficulty level and series. The authors concluded that “technical features of 

measurement may not be influenced in major ways by curriculum dimensions” (Fuchs & 
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Deno, 1991a, p. 241). The authors state, however, that the applicability of these findings 

for other curricula might be limited, especially for those with highly controlled 

vocabulary. Furthermore, this study utilized only students instructed in a traditional-basal 

series and generalizations to students instructed in a literature-based series cannot be 

made. 

Hintze, Shapiro, and Lutz (1994) evaluated the effects of curriculum on the 

sensitivity of oral reading CBM. In this study, participants were drawn from two third 

grade classes, one which utilized a literature-based curriculum (Scotts Foresman) and one 

which utilized a more tradition basal series which highlights decoding/phonics, and 

vocabulary skill development (Houghton Mifflin). In this study students from the two 

different instructional classrooms read CBM probes developed from the third-grade 

passages of each basal series twice weekly over a 9-week period. Overall, statistical 

analyses indicated two significant main effects in the results, instructional type and probe 

type. Of importance for this review is the significance of probe type. Results from their 

study demonstrated that, probes selected from the literature-based basal series were less 

sensitive to indexing growth over time than those from the traditional basal series. Of 

concern is the fact that regardless of the series in which the students were instructed, data 

from the literature-based passages showed an overall decrease in reading fluency over 

time while data from the traditional-based passages showed a general increase. More 

specifically, students instructed in the literature-based series showed a decrease in words 

correct per minute (WCPM) of approximately one word per week while students 

instructed in the traditional series increased by roughly .35 words per week. The authors 

general conclusions indicated that “the type of measurement probe employed for progress 
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monitoring may indeed affect the data generated” (Hintze, Shapiro, & Lutz, 1994, p.196). 

This information is contrary to the findings of Fuchs and Deno (1991a) which suggested 

that type of curricula utilized for probe development is inconsequential in CBM. 

Hintze and Shapiro (1997) presented a further attempt to clarify the findings of 

the previous studies. Their study focused on the “extent to which curriculum-based 

measurement (CBM) could be implemented in nonbasal reading curricula” (Hintze & 

Shapiro, 1997, p.351) and evaluated progress with challenging materials and the relation 

of passage readability to outcomes. All students were monitored with CBM passage 

probes developed from both curricula. Of importance is the fact that rather than utilizing 

passages at the students‟ instructional level, passages were demonstrative of “long-term 

challenging-level material” (Hintze & Shapiro, 1997, p. 358), this was defined as 

material one grade-level above students current grade level. The authors cited three 

advantages of using probes at the “challenging-level”: (a) it is a better representation of 

ultimate performance, (b) correlation with global achievement tests is stronger than short 

term measures, and (c) it reduces the risk of a ceiling effect.  

Results of Hintze and Shapiro (1997) indicated that regardless of the instructional 

reading series, students demonstrated positive growth on both types of reading probes, 

with the exception of second graders. Second-grade students from both categories of 

reading instruction indexed positive slopes as measured by the literature-based probes but 

displayed negative slopes when monitored with the traditional-basal. The results also 

demonstrated that measures utilizing the literature-based series evidenced significantly 

greater growth in comparison to probes developed from the traditional-basal series. 

However, both curricula were sensitive to changes in oral reading rate as a function of 
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time and instruction. Furthermore, results indicated that progress varied significantly as a 

function of grade level. However, unlike previous studies which found negatively 

decelerating growth slopes as grades progressed (Fuchs, Fuchs, Hamlett, Walz, & 

German, 1993; Marston & Magnusson, 1985), Hintze and Shapiro (1997) found a 

positively accelerating curve with a slight leveling off at the fifth grade. Finally, these 

results suggest that using materials which are at the “challenge-level” may produce 

differential effects for students at the lower grade levels (first and second grade) and 

students at the upper elementary grades (third through fifth grade). Specifically, probes 

developed at the challenging-level are less sensitive to student growth at the lower grade 

levels than materials derived from similar-grade level materials. Conversely, at the upper 

grades challenging-material probes continue to demonstrate sensitivity to growth. This 

finding may not be of significance if one is utilizing local norms for comparison of 

growth outcomes; however, if results are to be compared to empirically derived estimates 

of growth, as suggested by Fuchs et al (1993), students at the younger grades may be 

misidentified as unresponsive to instruction.  

 Bradley-Klug, Shapiro, Lutz, and DuPaul (1998) presented another study 

evaluating the impact of curriculum on CBM. This study investigated the utility of oral 

reading rate as a metric in monitoring students‟ progress over time when instruction was 

occurring in a literature-based curriculum. In addition, the effects of passage readability 

on oral reading performance were examined. CBM probes were selected from end-of-the-

year goal material from the instructional curriculum and a traditional-basal series 

(Harcourt Brace Jovanich). Passages were evaluated and controlled for readability using 

the Fry readability index. Probes from both series were administered to students twice a 
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week for ten weeks. The results indicated that the oral reading fluency slopes of the 

students who read from traditional-basal and the literature-based series were not 

significantly different at the second or fifth grade. No significant correlations were found 

between passage readability and student performance. Overall, the authors found that 

curriculum probes developed from either literature-based or traditional-basal series were 

effective indexes of student growth over time. However, of importance is the fact that 

overall student performance (e.g. absolute reading rate) on literature-based measures 

tended to be significantly less than the mean level of performance on traditional-basal 

probes. Therefore, again, some caution may be needed when CBM data are used for 

educational decision-making as in this case literature-based probes may have actually 

underestimated the performance of students.  

Powell-Smith and Bradley-Klug (2001) completed a follow up study on the 

analysis discussed above. Poor readers in the second-grade were drawn from four school 

districts which utilized traditional basal series (Scribner Reading Series and MacMillian 

Reading Program). Two forms of assessment passages were utilized in the study, probes 

from the curriculum of the school and passages from the Test of Reading Fluency 

(TORF). Each participant in the study was first screened with curriculum-probes and the 

TORF to determine each student‟s current reading instructional level. This information 

was then utilized to develop each student‟s long-term goal materials, the materials with 

which each student would be monitored. Twice a week for five weeks each student was 

monitored with probes developed from the basal series and the TORF. Results indicated 

that slopes for both probes were similar. This information indicates that either type of 

reading probe functioned equally well for progress monitoring. However, students‟ 
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reading performance was significantly higher on the TORF passages (about twelve more 

words correct on the TORF probes) indicating that probe type may influence ultimate 

outcome results. The relation between readability and oral reading fluency was found to 

be non-significant. Therefore, probes controlled for difficulty using readability formulas 

do not appear to be correlated significantly with student fluency. Overall, these findings 

support the suppositions of Hintze and Shapiro (1997) and Bradley-Klug, Shapiro, Lutz, 

and DuPaul (1998) and suggest that it is not essential for CBM reading materials to be 

pulled directly from the curriculum of instruction.  

 Overall, research examining the effects of literature-based and traditional basal 

curricula on oral reading fluency outcomes indicates that curriculum type does not 

differentially affect growth slopes. However, these articles demonstrate that there are 

differences in overall fluency rate associated with different curriculum types, as students 

generally performing higher on probes generated from traditional basals than on probes 

developed from literature-based series. These articles indicate that a number of questions 

remain unanswered relative to reading rates, most important for the current study, the 

effect of word-level text characteristics on reading outcomes. Furthermore, it is 

imperative that research goes beyond the simple comparison of growth as measured with 

curriculum based measurements developed from non-specific “traditional basal” and 

“literature series” to examining growth as a function of specific, measurable text 

variables. 
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Passage Difficulty 

 

 

 

Recently the effects of passage difficulty on reading fluency rates have been 

addressed by a handful of research projects. Generally, two questions are addressed in 

these studies. The first concerns issues of the effect of passage readability on outcomes 

while the second surrounds issues of which level of material is most appropriate for 

assessment of growth through progress monitoring.  

The effects of passage difficulty were first examined by Shinn, Gleason, and 

Tindal (1989). The progress of 30 students in middle-elementary and junior high was 

monitored in one of two different measurement conditions. The first condition included 

probes pulled from one level below and one level above the students‟ instructional 

placement. The second condition utilized probes developed from curriculum two and four 

levels above instructional placement. CBM reading data were collected for 4 days per 

week for 4 weeks. No significant differences were found in the slope of improvement as a 

function of difficulty level or the curriculum from which progress-monitoring reading 

probes were selected. Based on these findings, Shinn, Gleason, and Tindal (1989) suggest 

that goal level material (materials one year above current placement) should be utilized 

for progress monitoring. A significant limitation of the findings of these authors is that 

neither condition included materials from students‟ current grade level and information 

was based on students with formally diagnosed reading difficulties. 

In 1998, Hintze, Daly, and Shapiro presented a discussion of the effect of 

difficulty level on oral reading fluency outcomes in progress monitoring as they 

evaluated the use of grade-level versus challenging- or goal-level materials. Participants 
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for this study were drawn from grades 1 through 4 in one elementary school. Grade- and 

goal-level CBM probes were developed from the instructional curriculum (e.g. Silver, 

Burdett, & Ginn). Goal-level material was defined as materials one year above current 

grade placement. For example, students in second grade would be evaluated with 

materials from the beginning of third grade. All probes were evaluated for readability. 

For a probe to be included in the grade-level series, the readability score had to be within 

the grade level for which the probe was designed. Results indicated that regardless of the 

level from which progress-monitoring material was drawn, students showed positive 

growth in both grade and goal level material on average. The study also revealed that the 

amount of progress that could be expected (i.e. slope of improvement) varied as a 

function of grade and difficulty level of the reading passages. Statistical analyses 

demonstrate that at grades 1 and 2 the level from which the CBM progress-monitoring 

material is selected has a significant role in observed student outcomes. However, at 

grades 3 and 4 differences become significantly reduced. Based on the conclusions of this 

study, Hintze, Daly, and Shapiro (1998) propose that students in the lower grades (grades 

1 and 2) should be monitored with materials at their current grade placement in order 

obtain results which are sensitive to growth and with goal-level materials for greater 

outcomes measurement. In contrast, the authors propose that in grades 3 and 4 students 

should be assessed using materials at a goal-level as doing such would allow for 

estimates of oral reading fluency growth during longer periods of time and across reading 

levels. 

Dunn and Eckert (2002) continued this line of research and directly compared 

similar and challenging-materials with participants controlled for reading ability. Twenty 
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students from grades 2 and 3 in one school were selected for participation in this study. 

All participants met entry criteria of demonstrating (a) a frustrational level with material 

from grades 3 and 4, and (b) an instructional level with second grade material. Selecting 

participants in this manner allowed for an examination of students who shared similar 

reading abilities but who were performing at grade level and below grade level. CBM 

materials were selected from the instructional curriculum (Silver, Burdett, and Ginn) at 

both the similar- and challenge-level. Similar-level materials were required to have a 

readability index between 2.5 and 3.0, while challenge-level materials fell between 3.5 

and 4.0 according to the Spache Readability Formulas (Spache, 1953). The results of this 

study indicate that no differences were found in WCPM rates between average-achieving 

students in second grade and low-achieving students in third grade. However, significant 

differences in reading fluency levels were observed as a result of material type, with 

students performing better on similar level material than challenging material. Analyses 

of slope indicated no significant differences for type of measurement material, indicating 

that measures were equally sensitive to growth. The authors note that although each 

measure utilized in this study was sensitive, both types appear to have significant error 

associated with the data, suggesting that “progress monitoring over time using CBA 

accounts for very little systematic variance in student data” (Dunn & Eckert, 2002, p. 41).  

Of these three studies which directly examined the effect of passage difficulty on 

CBM results, the preponderance of data suggests that while there may be differences in 

overall student reading outcomes, slope of improvement does not differ significantly 

CBM probes of various difficulty levels. In other words, students demonstrate positive 

growth on the various difficulty levels utilized in these studies. The one exception to this 
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finding was the provided by Hintze, Daly, and Shapiro (1998). They demonstrated that 

while this conclusion was true for students in third and fourth grade, the same could not 

be said for first and second graders. Results indicated that for students in grades one and 

two the difficulty level of the CBM probe did significantly impact the slope of growth, 

with greater growth (in terms of both the rate of acquisition and overall acquisition) 

evidenced in materials developed from grade-level materials. 

 

 

Other Curriculum Variables 

 

 

 

One tentative conclusion from the literature reviewed is that aspects of text, such 

as passage difficulty, may have greater impact on curriculum based measures of oral 

reading fluency with younger students. It is possible that as these readers develop early 

literacy skills, features of curriculum and curriculum measures may be more evident in 

influencing the reading performance of these students. Of concern then, are other 

curriculum differences such as passage decodability and percentage of high-frequency 

words, which could possibly impact early readers. Data related to these factors are 

severely lacking within current literature. To date only two studies have evaluated the 

effects of these text characteristics on reading fluency and accuracy, and only one study 

has examined these factors in relation to curriculum based measurement.  

These textual characteristics are of particular importance given that reading 

instruction for struggling readers, who are more likely to enter into the RTI process, are 

typically completed within curriculum materials that stress such word controls (e.g. 

Engelmann & Bruner, 1978; Wilson, 1996; Herman, 1995). If educators and evaluators 



 

 42 

are to select CBM fluency probes from the curriculum in which students are currently 

being instructed, there is the chance that selection of probes from controlled texts will 

occur. As such, it is important to determine the effects that such curriculum variables 

have on fluency outcomes, especially given that there has been some initial indication 

that such text characteristics do indeed impact outcomes. Furthermore, initial studies 

suggest that phonics knowledge and word recognition are precursors of fluency. These 

factors will be discussed in the following section  

 

 

Decodability 

 

 

 

 Traditionally, the notion of determining text difficulty has been completed on the 

sentence level with measures of readability. However, although readability formulae 

provide useful information about text difficulty at the higher levels of difficulty, results 

for the earlier stages of reading are somewhat unstable. (Hiebert & Fisher, 2002). This is 

expected as word level differences are not as influential when students have passed the 

acquisition phases as generally occurs in the mid- to late-second grade. However, when 

students are still in the acquisition phase these issues may be important. Furthermore, 

struggling readers are typically in the acquisition phase longer than average readers.  The 

notion of controlling for text by decodability, or word difficulty, is another means of 

determining the difficulty of a given text. Decodability is generally determined by two 

factors: phonetic regularity of the words and the match between those letter/sound 

relationships occurring in the text and that which has been taught in the classroom 

(Allington & Woodside-Jiron, 1998; Groff, 1999; Hiebert, 1999; Mesmer, 2005; Stein, 
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Johnson, & Gotlohn, 1999). Information regarding the degree of congruence between text 

and previous instruction, also known as lesson-to-text-match (Mesmer, 2005), is typically 

derived from estimates of instruction based on the teachers manual.  

 To determine the phonetic regularity of words Menon and Hiebert (1999) 

developed a system comprised of eight different levels of difficulty. Levels one through 

three are considered easily decodable and covers words up to the consonant-consonant-

vowel-consonant-consonant (CCVCC) pattern. Levels four through seven are deemed 

within the moderate difficulty level, and include silent –e endings, double vowels, and 

diphthongs. These levels are often termed the Complex Vowel levels. At the highest level 

of difficulty, level eight, the MultiSyllabic level, consists of multisyllable words. Using 

Menon and Hiebert‟s (1999) method, words are assigned to the appropriate phonetic 

regularity level and text estimates of phonetic regularity are established by calculating the 

percentage of words at each of the eight decodability levels. Passages are contrasted 

based on its percentages at each level, with passages having higher percentages at higher 

decodability levels being considered less decodable than passages with higher 

percentages at lower decodability levels (Menon & Hiebert, 1999).  

 Extensive debate continues as to the necessity of decodable text within the 

classroom (Allington, 1997; Beck, 1997, Fletcher, Francis, & Foorman). Opponents to its 

use suggest that texts controlled for decodability are unnecessary for reading 

development, and that in actuality, the use of such texts will hamper students‟ growth 

(Allington, 1997; Moustafa, 1997). Conversely, proponents of decodable texts highlight 

the necessity of practice within decodable texts for strengthening the fundamental letter-

sound connections which form the basis of our written language (Beck & Juel, 1995; 
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Fletcher, Francis, & Foorman, 1997). The theory supporting the use of decodable texts is 

that such texts exposes readers to words that follow relationships taught in phonics 

lessons, reinforces the phonics skills presented during phonics lessons, and provides them 

with reading practice in texts.  

To date there are significant gaps in research on decodable texts, and definitive 

statements cannot be made regarding the optimal level of decodability that should be 

employed in reading texts (Beck, 1997). Most of the existing literature on decodable texts 

discusses text characteristics rather than empirical evaluations of its impact on reading 

(Hiebert, 2002).Despite the limited amount of research, state mandates in two influential 

states are now requiring beginning level texts to have high percentages of decodable 

words (Hiebert, 2000; Hoffman et al., 2002; Texas Education Agency, 2000). As 

decodable texts increase in prevalence in the schools so to does the likelihood that such 

texts will be employed for CBM development. With this possibility in mind it is essential 

that the impact of decodable texts on oral reading fluency are understood.  

 Two studies have directly examined the effects of decodable texts on reading 

development in isolation from other factors. Juel and Roper-Schneider‟s (1985) article is 

likely the most frequently referenced article addressing such issues. In this research 

endeavor the authors compared reading outcomes for two groups of students who were 

both instructed in the same phonics program but one of whom practiced reading within a 

phonics-based, decodable text, and the other that practiced within a text which had equal 

levels of decodable and non-decodable words. Results from this study revealed that the 

group of students who practiced within the decodable text developed significantly 

stronger decoding skills as applied to both nonsense words and decodable words for 
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which they received no instruction. Similarly, Jenkins et al. (2004) examined the effects 

of reading more or less decodable texts with students who received the same intensive 

phonics tutoring. Texts decodability varied from 85% in the highly decodable text to 11% 

in the less decodable texts. The findings of this study were contrary to the findings of Juel 

and Roper-Schneider, and indicated that “decodable texts do not add value to 

supplemental tutoring programs” (Jenkins et al., 2004; p. 81). Furthermore, the authors 

concluded that text differences do not always “power through” other instructional factors, 

and that the study “cannot, by itself, settle an instructional issues as complex as text 

decodability” (Jenkins et al., 2004; p. 81). 

Other studies have examined decodable text in conjunction with other 

instructional factors. Torgenson et al. (1999) found that students who were tutored with 

explicit phonics instruction and who practiced decodable texts performed significantly 

better than students who received an implicit phonics program and practiced with less 

decodable texts. It is evident that in this situation the effects of decodable texts cannot be 

separated from the instructional intervention, yet one goal of this examination, as well as 

several others that have been conducted in this manner (e.g. Foorman, et al., 1998; D. 

Fuchs, et al. 2001; Vadasy, Jenkins, & Poor, 2000) is to closely coordinate instruction 

with practice texts to subsequently increase reading outcomes. Ultimately, this can be 

conceptualized as increasing the decodability of text in that there is a focus on lesson-to-

text-match which is a major component of determining decodability. Together with the 

studies discussed above, these researchers present a discussion of whether practice within 

decodable texts produces differential growth. By extension, it can also be questioned 

whether oral reading fluency measurement materials that are highly decodable will 
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indicate fluency growth rates that differ from that which is observed when less decodable 

measures are utilized.  

 

 

High Frequency Words 

 

 

 

 Imbedded in fluent reading is rapid recognition of words. It is generally regarded 

that in individual reading students should encounter no more that one unknown word for 

every ten known words in a passage to ensure that students continue to understand a 

passage (Rasinski, 1999). After this limit students begin to spend their energy attempting 

to decipher words rather than on processing the text to develop an understanding of the 

passage. Given that a mere 300 words accounts for 65% of all words in texts (Zeno et al. 

1995), explicit training and practice with these words is likely to increase fluency (Singh 

& Singh, 1988). These words, typically called high frequency words, are those which 

occur repeatedly throughout texts, but which often have irregular letter-sound patterns 

and frequently lack meaning (Cunningham & Allington, 2003). The theoretical basis 

behind high frequency word instruction is that students will become automatic with 

recognition of whole words through repeated exposures to that word. In turn this would 

decrease the amount of time required to decipher the word thus allowing for more fluent 

reading, and subsequently increased comprehension (Hiebert, 1998).  

 Training and practice with high frequency words is one advocated means of 

increasing student fluency (Cunningham & Allington, 2003; Hiebert et al., 1998; 

Rashotte & Torgensen, 1985). The prevalence of this method is evidenced in the 

popularity of the Dolch High-Frequency word lists and the fact that some reading 
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materials systematically introduce high frequency words into their texts (Hiebert & 

Fisher, 2002). However, while students frequently practice with high frequency words, 

there is a dearth of information related to how students perform when they are measured 

with texts that include percentages of high frequency words which exceeds that of the 

typical 65 percent. In view of the fact that high frequency words are instructed in 

classrooms, whether through word walls, flash-card practice, or other activities, it is 

likely that students will perform differentially on texts which include high levels of these 

words. Menon and Hiebert (1999) state that “the acquisition of this core set of words 

(often taught as “sight words”) is linked to children‟s ability to begin reading 

independently” (p. 5). Although high frequency texts are not currently prominent in 

schools, with the push for more controlled texts, it is likely that the percentages of high-

frequency will increase within beginning reading curriculum.  

 Several lists of high frequency word lists have been presented over the years. 

Popular lists include Edward Fry‟s List of Instant Words (Fry, 1980) the Dolch Basic 

Sight Vocabulary of 220 Service Words (Dolch, 1949), and Zeno et al.‟s (1995) Word 

Frequency Guide. Recently, Hiebert (2005) devised a system for rating texts in terms of 

high frequency levels based on earlier work by Zeno et al. (1995). There are six levels, or 

zones, in this system that is comprised of 5586 most frequent words. Those words that 

fall outside of these 5586 words are considered to be rare words. The high frequency 

rating is based on the first 100 words of a passage and is determined by the number of 

words within the passage that fall into each of the six zones. Zones 1 through 4 

correspond to the curriculum of grades one through four.  
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 Research has established that practice with texts that have high percentages of 

high frequency words is more beneficial for struggling readers than those texts which 

have a higher percentage of rare words (Hiebert, 2005). This hypothesis has been 

supported by studies which utilized different levels of word frequency control in 

conjunction with repeated readings (Rashotte & Torgenson, 1985; Faulkner & Levy, 

1994; Dowhower, 1989). A meta-analysis complete by Hiebert and Fisher (2005) 

determined that initial studies which  demonstrated the benefits of repeated and guided 

oral reading were based on texts which had a higher degree of vocabulary control. 

Subsequently, studies which utilized literature without vocabulary control did not 

demonstrate significant increases in fluency despite repeated practice (Hiebert & Fisher, 

2005). At this point, it is evident that high frequency words are important to fluency 

development; however, the impact of this factor has not been studied in curriculum based 

measurement studies.  

 

 

Effects of Decodability and High Frequency Words on Outcome Measures 

 

 

 

Recently, researchers have begun to examine the effects of word-level text 

characteristics on student reading outcomes. Two innovative studies by Hiebert and 

Fisher (2002) and Compton, Appleton, and Hosp (2004) have examined the effects of 

decodability and high frequency words on fluency outcomes. However, in both of these 

studies the effects of these two word characteristics were combined, making analysis of 

the individual influence of these variables impossible. In spite of this dilemma, these 
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studies provide valuable information related to the effect of word-level text variables on 

fluency measures. 

Hiebert and Fisher (2002) evaluated the effects of what they termed critical word 

factor (CWF) on students reading fluency, accuracy, and comprehension. The critical 

word factor analyzes the word recognition demands of texts as indicated by two text 

characteristic: (a) the match between high frequency and phonetically regular words with 

students‟ current stage of reading development and (b) the number of words that do not 

match with the students‟ current reading development. (See Menon & Hiebert (2005) for 

a quasi-experiment evaluating the validity and efficacy of the concept.) Using these 

criteria high- and low-CWF passages were selected from first grade texts with the same 

readabilities. High- and low-CWF was determined with the level of middle of first grade 

as the students‟ current reading development level. At this level, students are expected to 

have been exposed to and have gained proficiency with the 25 most frequent words and 

vowel patterns in consonant-vowel, vowel-consonant, and consonant-vowel-consonant 

words. Students were asked to read each of the four texts to the researcher and each 

student‟s speed and accuracy was recorded. Results indicated that texts with different 

CWFs significantly influenced students‟ performance in terms of both reading speed and 

reading accuracy. Specifically, higher reading speeds and accuracy were associated with 

the high CWF passages. These finding indicate that the match between students‟ current 

reading development and factors such as decodability and percentage of high-frequency 

words significantly influences students‟ reading. However, generalizations about the 

individual effects of decodability and high-frequency words cannot be made due to the 

fact that they were combined in this study. 
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Compton, Appleton, and Hosp (2004) presented another evaluation which 

assessed factors which influence second-grade students‟ reading accuracy and fluency 

within curriculum based measurement. Both low and average achieving students‟ 

performance on oral reading CBM probes were assessed and correlated with passage 

attributes including readability, decodability, percentage of high frequency words, 

percentage of multisyllabic words, and average sentence length. Readability of passages 

was determined with the use of both Flesch-Kincaid and Spache readability formulas. 

The Flesch-Kincaid readability formula uses the average number of syllables per word 

and number of words per sentence in its calculation of readability, while the Spache 

formula employs both of these factors as well as a leveled vocabulary list to calculate 

readability. Decodability of passages was assessed using the decodability system 

developed by Menon and Hiebert (1999). As previously discussed, this system evaluates 

the linguistic difficulty of the decoding pattern of a word and assigns a level between one 

and eight to the word based on its pattern. To determine the decodability of a passage, the 

percentage of decodable words per passage was calculated for each level of the 

decodability levels. To calculate the percentage of high frequency words, the 500 most 

frequently printed words (Zeno, Ivens, Millard, and Duvvuri, 1995) were identified in 

each passage and divided by the total number of words in that passage. Results from this 

evaluation indicated that students‟ fluency and accuracy was not significantly correlated 

with passage readability, percent of multisyllabic words, or sentence length. However, 

passage decodability was found to be highly associated with reading fluency, and percent 

of high frequency words was highly correlated with both reading fluency and accuracy 
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(Compton, Appleton, and Hosp, 2004). The findings of this study provide further 

evidence that student outcomes are differentially affected by text characteristics.  

 

 

Text Variables and Reading Ability 

 

 

 

Studies which have examined the impact of text-level variables on fluency are 

very limited in number, and yet there are even fewer studies which examined the affect of 

these factors on students of different reading abilities. Of six studies which have 

examined the impact of decodability and/or word frequency on the development of 

reading skills (Hiebert & Fisher, 2002; Hoffman, et al., 2002; Mesmer, 2005; Juel & 

Roper-Schneider, 1985; Compton, Appleton, & Hosp, 2004; Jenkins, et al., 2004) only 

three studies included students who were considered to be reading below expectancy 

levels (Juel & Roper-Schneider, 1985; Compton, Appleton, & Hosp, 2004; Jenkins, et al., 

2004). These three studies developed different conclusions regarding the impact of text 

variables on development.  

Juel & Roper-Schneider (1985) determined that practice with different types of 

texts early on in one‟s reading development differentially influence students word 

identification strategies. Compton et al. (2004) identified that student accuracy within 

texts was predicted by the percentage of high-frequency words in text for both average- 

and low-achieving students. However, they found that while decodability was correlated 

with accuracy and reading fluency for the average-achieving group, it was not significant 

for the low-achieving group. It is important to note that this study, conducted with second 

grade students, found a differential outcome for students with different ability levels. 



 

 52 

Finally, Jenkins et al. (2004) determined that while students who had been exposed to 

extensive practice within highly decodable texts performed better on controlled texts the 

increase in proficiency did not translate into better performance on uncontrolled texts. 

Limited conclusions can be drawn from these studies partially due to the fact that these 

studies did not all examine these factors in the same way. Nevertheless, these studies 

demonstrate the veritable dearth of information related to these factors.  

In view of the fact that there has been a renewed push to include decodable texts 

in curriculum (Foorman et al., 2004; Hoffman et al., 2002; Hiebert, Martin, & Menon, 

2005) and that practice with high frequency words is advocated for struggling readers, the 

effects of these variables must be examined in relation to the fluency outcomes that are 

typically associated with CBM. This need for information is intensified by the inclusion 

of RTI criteria for determining learning disabilities.  

 

 

Expected Growth Rates 

 

 

 

 Over the years researchers have proposed various estimates of expected reading 

growth. Generally, research has demonstrated a negatively accelerating curvilinear trend 

in reading acquisition rates across grades, where the slopes of students in the lower 

grades (first, second, and third grade) are steeper than those of students in higher grades 

(fourth, fifth, and sixth grade) (Deno, Fuchs, Marston, & Shin, 2001; Fuchs, et al, 1993). 

Fuchs et al., (1993) suggest that this observation is congruent with developmental reading 

theory, as during the early elementary grades students make great gains in basic decoding 

and fluency that are not as evident in the upper grades. Table 1 presents a summary of the 
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generic growth estimates proposed by Fuchs et al., (1993) and Deno et al., (2001). A 

negatively accelerating pattern is clearly evident in these figures. 

Slopes are presented as week gains in words correct per minute and are based on 

annual student growth (i.e. 36 weeks). Given that the above figures were established on 

yearly growth outcomes, some authors have questioned the appropriateness of applying 

these standards to short term assessments (i.e. 10 weeks; Hintze & Christ, 2004).  

 

 

Summary 

 

 

 

 A review of the literature reveals that research related to the influence of 

particular text characteristics, such as curriculum orientation and difficulty level, on 

reading fluency outcomes has been established. Findings indicate that text characteristics 

do not necessarily impact slope of growth as measured by CBM ORF, however, 

differences in absolute levels of performance are frequently observed.  
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Table 1 

Expected Growth Rates 

Grade 

Slope 

(Fuchs et al., 1993) 

Slope 

(Deno et al., 2001) 

 General Education General Education Special Education 

1 2.10 1.80 .83 

2 1.46 1.66 .57 

3 1.08 1.18 .58 

4 .84 1.01 .58 

5 .49 .58 .58 

6 .32 .66 .62 

 

 Research examining the effect of text characteristics such as decodability and 

percentage of high-frequency words on fluency outcomes has not been completed. Two 

studies (e.g. Compton, Appleton, and Hosp, 2004; Hiebert and Fisher, 2002) have 

indicated that these factors may indeed impact profiles of growth. Furthermore, research 

indicates that both of these characteristics significantly impact development of reading 

proficiency and lend support to the argument that these characteristics may impact 

outcomes. 

 In light of the new IDEIA procedures and its inclusion of RTI it is important that 

the effects of text characteristics on CBM measures be understood in order to optimize 

potential for accurate decision making.  
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Research Questions 

 

 

 

 The following questions will guide this research. 

Research Question #1: Did students demonstrate growth in oral reading fluency 

performance on the two probe types over the course of the eight trials which took place 

over four weeks? 

 It was hypothesized that students would demonstrate growth in oral reading 

fluency, as measured by words read correctly per minute, on both probe types over the 

course of the four weeks. Given that the passages take into consideration the reading 

skills of the subjects, the passages should be sensitive to oral reading fluency growth. 

Research Question #2: Are there differences between the absolute oral reading fluency 

rates of students who read the high-frequency probes and those who read the highly 

decodable probes?  

 It was hypothesized that there would be differences in absolute oral reading 

fluency rate as a function of probe type as evidenced by significant differences in group 

means across decodable and high-frequency conditions.  

Research Question #2: Is oral reading fluency slope of growth significantly impacted by 

text characteristics?  

 It was hypothesized that estimates of growth (i.e. slope) would vary as a function 

of probe type within the at-risk population as evidenced by significant differences in 

growth profiles across decodable and high-frequency conditions. 
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CHAPTER III 

 

 

 

METHODOLOGY 

 

 

 

Subjects and Sampling Procedures 

 

 

 

 Previous research using repeated measures analysis of variance has indicated the 

need for approximately 15 participants per group in order to detect small to moderate 

effect sizes with an alpha level of .05 (Hintze, Christ, & Keller, 2002). An a priori power 

analysis (Cohen, 1988) was conducted suggesting that a sample size of 46 students would 

provide adequate power (.80) for main and interaction effects assuming a large effect size 

(.35) and an alpha level of .05. 

 The schools from which participants were drawn were two rural mid-west 

elementary schools, one of which was participating in a state-funded education 

improvement project. These schools were selected for the proposed study on the basis of 

convenience. Consent from the district and school administrators were obtained before 

the commencement of research activities. 

 The study population consisted of a convenience sample in which participants 

were solicited from six first, second, and third grade classrooms within two rural south 

Midwest schools. Students were eligible for participation based on previous DIBELS 

assessments indicating an At-Risk/Some-Risk status. A solicitation and parent consent 
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form was sent home to the parents/guardians of the students in these grades. Included in 

the solicitation letter and consent form was a description of the study and its purpose, an 

outline of what the students would be asked to do, a description of the potential risks and 

benefits to the students, a statement that participation would be voluntary and results kept 

confidential. The contact information of the researcher, information for filing complaints, 

and a place for the consenting adult to grant or deny permission for inclusion in the study 

were also included in the letter.  

 The schools in which data collection occurred were located within two small 

towns of less than a thousand people and were located within equally small school 

districts. One of the schools was participating in a school wide state-funded education 

improvement grant. Student performance data were collected within the elementary 

school buildings in an area where traffic and noise were minimal, and where disruption to 

other classes was nominal. 

 

Design 

 

 

 

 This study examined the natural variation of student oral reading performance on 

CBM passages developed from curriculum with different word controls. One within 

group variable, trial, and one between group variable, text type, was utilized in this study. 

CBM text type served as the independent variable. Two levels of CBM type were 

included in this study: (1) DIBELS high-frequency passage and (2) highly decodable text. 

Students were randomly assigned to read from either the high-frequency or decodable 

passages. Passages were administered to each student twice a week for four weeks to 
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assess growth over time. A single dependent variable, oral reading fluency, was collected 

in this analysis.  

 

Independent Variables 

 

 

 

 One independent measure was utilized in this research endeavor, CBM text type. 

Two levels of text type were employed (a) a highly decodable text and (b) a text 

controlled for high-frequency words.  

 

 

Text Type 

 

 

 

Particular variables of texts have been established as influencing reading 

development; however, limited research has evaluated the effects of these text differences 

on curriculum based measurement outcomes. Research has suggested that particular 

characteristics of passages used for curriculum based measurement may influence oral 

reading fluency outcomes (Compton, Appleton, & Hosp, 2004; Hiebert & Fisher, 2002).  

As previously mentioned, this research endeavor employed two levels of CBM 

passage types controlled for various text characteristics. The first of these CBM text types 

was controlled for decodability. Decodability is defined as phonetic regularity of the 

words and the match between those letter/sound relationships occurring in the text and 

that which has been taught in the classroom (Allington & Woodside-Jiron, 1998; Groff, 

1999; Hiebert, 1999; Mesmer, 2005; Stein, Johnson, & Gotlohn, 1999).  

Passage decodability was established in two stages. First, a review of the 

intervention materials used with students and the Open Court teacher‟s manuals for the 
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first and second grade levels was reviewed to determine the letter-sound patterns that 

should have been taught up through the beginning of second grade. These were the letter-

sound correspondences which were considered “decodable” for the students given that all 

students should have been exposed to these patterns. Secondly, all words within a 

passage were fitted to Menon and Hiebert‟s (1999) eight levels of phonetic regularity. 

Words in levels one through four, which covers words up to the consonant-consonant-

vowel-consonant-e (CCVCe) pattern, were considered decodable in keeping with the 

letter-sound patterns covered in the curriculum.  

The second type of text utilized served as a high-frequency word contrast passage 

and was drawn from the Dynamic Indicators of Basic Early Literacy (DIBELS; Good, 

Simmons, and Kame‟enui, 2001). The DIBELS are a set of standardized individually 

administered measures designed to monitor students reading skills. The measures have 

been demonstrated to be reliable and valid indicators of literacy development and 

predictive of reading proficiency (Elliott, Lee, & Tollefson, 2001; Hintze, Ryan, & 

Stoner, 2003). Included in this set of measures are oral reading fluency passages. 

DIBELS passages have been controlled for readability level, using the Spache readability 

formula (Good & Kaminski, 2002). First grade progress monitoring passages all have a 

Spache readability between 2.0 and 2.3 (Good & Kaminski, 2002). These passages served 

as a high-frequency comparison passage, as passages are comprised of higher levels of 

high-frequency words then the decodable passages.  

Each DIBELS passage was evaluated for percentage of high-frequency words and 

decodable words. High frequency words are those words which occur repeatedly 

throughout texts, but which often have irregular letter-sound patterns and frequently lack 
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meaning (Cunningham & Allington, 2003). The percentage of high frequency words was 

determined by the number of words which are found in the first Word Zone (Hiebert, 

2005).  

A Chi-square analysis was completed to ensure that statistically significant 

differences existed between the high-frequency and decodable passages in terms of high-

frequency and decodable words. Results indicated that a statistical difference existed 

between the passage types in terms of both percentage of high-frequency (X
2 

= 32.213, p 

< .001) and decodable words (X
2 

= 187.962, p < .001). 

 

 

Dependent Variable 

 

 

 

 Oral reading fluency (ORF) is the single dependent variable and was 

operationalized by measuring words correct per minute on designated reading passages. 

The reliability and validity of ORF tasks have been well established. Oral reading fluency 

has been established as a valid measure of reading achievement, which is highly 

correlated with standardized reading tests (Deno, Mirkin, & Chiang, 1982; Fuchs, Fuchs, 

& Maxwell, 1988; Shinn & Good, 1992), as well as standardized comprehension 

measures (Fuchs, Fuchs, & Maxwell, 1988; Fuchs, Fuchs, Hosp, & Jenkins, 2001; 

Jenkins & Jewell, 1993; Markell, & Deno, 1997). ORF tasks have also been established 

as having strong discriminative validity for differentiating between students with reading 

disabilities, low achieving students who receive remedial services, and average achieving 

students who do not receive remedial services (Deno, Mirkin, & Chiang, 1982; Shinn, 

Tindal, Spira, & Marston, 1987; Marston & Magnusson, 1988; Deno, Marston, Shinn & 
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Tindal, 1983; Shinn & Marston, 1985; Shinn, Tindal, & Stein, 1988; Shinn, Ysseldyke, 

Deno, & Tindal, 1986).  

In keeping with the procedures delineated by Shinn et al. (1989) oral reading 

fluency was calculated as the number of words read correctly in one minute. Words were 

counted as correct if they were pronounced correctly or were self-corrected within three 

seconds of the initial incorrect pronunciation (Shinn et al., 1989). Substitutions, 

omissions, and mispronunciations were considered errors, while repetitions and addition 

of words were not scored as errors (Shinn et al., 1989).  

 

 

Materials 

 

 

 

  Eight different passages were developed from each of the two text types. 

Passages were controlled according to the procedures described above. The high-

frequency control passages were taken from the Dynamic Indicators of Basic Early 

Literacy Skills (DIBELS) fluency progress monitoring materials for the first grade. The 

decodable probes were developed from the Basic Reading Series (Science Research 

Associates, 1985) which is a series developed to maximize decodable words. All 

decodable passages were controlled in accordance with the methods described in 

previous sections.  
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Procedures 

 

 

 

Step 1: Screening Risk Status 

 

 

 

 The DIBELS was utilized to determine risk status. This measure identifies 

students as either At-Risk, Some-Risk, or Low-Risk (Good et al., 2002). For the purposes 

of this research endeavor, the At-Risk and Some-Risk categories were collapsed. All 

participants were administered the DIBELS, Benchmark Two, reading fluency passages 

to determine their risk status. Students identified under the At-Risk/Some-Risk categories 

range from having some word attack skills to having no reading skills (Good et al., 2002). 

Students were randomly assigned to read from either the highly-decodable passages or 

the high-frequency control passages. 

 

 

Step 2: Training 

 

 

 

Data collection was completed by the author. The experimenter had received prior 

instruction in CBM administration procedures. Prior to data collection the experimenter 

received a refresher course in administering and scoring the reading fluency probes. A set 

of written instructions detailing how the reading probes were to be administered and 

scored was reviewed prior to data collection.  



 

 63 

Step 3: Data Collection 

 

 

 

 Data was collected on student oral reading fluency in the two text types using the 

procedures for curriculum-based measurement delineated by Deno (1985). The reading 

passages were administered to participants twice a week for four weeks at the selected 

school during regular school hours. As such, students participated in a maximum of eight 

sessions. At each session, depending on their group membership, participants were 

presented with one of eight decodable or high-frequency passages to read. The order of 

presentation of reading passages was counterbalanced across sessions for all students. No 

student read the same passage more than once during the study.  

Before the beginning of each session a standard script was read giving a brief 

explanation of the procedures, followed by specific directions for completion. The 

experimenter then instructed the students to begin reading aloud. Students were allowed 

one minute to read as many words possible. The reading probes were scored immediately 

by the experimenter. As previously mentioned words were counted correct if they were 

pronounced correctly, or if the students self-corrected within three seconds after making 

an error. Errors constituted substitutions, omissions, and mispronunciations. Repetitions 

and added words were not scored as errors. The experimenter provided the word when 

the student hesitated or struggles to pronounce a word for three seconds. These supplied 

words were counted as errors. After each student read to the experimenter, he or she was 

thanked for their participation and returned to class. 
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Step 4: Data Analysis 

 

 

 

 Data collected for each group was analyzed with a 2 (text) x 8 (trials) mixed 

model repeated measures analysis of variance. Such a design was selected to compare 

within-student performance across the different text types, as well as evaluate possible 

interaction effects. Text type (high-frequency and decodable passages) served as a 

between-subjects variable, while trial (8 sessions) served as the within-subjects variable.  

 

 

Limitations 

 

 

 

Several limitations associated with the methodology of the current study should 

be noted. First, the population for the study consists of a convenience sample which may 

not represent true population statistics and may limit the generalizibility of the study 

results. Secondly, the repeated measures design of the current study may ultimately 

function as an intervention in which exponential growth will result simply because 

students are repeatedly exposed to the material. However, this is the nature of progress 

monitoring with curriculum based measurement and this effect would be expected with 

any set of passages. A third limitation that should be noted is that there is the possibility 

of a floor effect with very low or non-readers. To limit the likelihood of this occurring, 

the DIBELS first grade progress monitoring passages was employed.  
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CHAPTER IV 

 

 

 

RESULTS 

 

 

 

 This study investigated the effects of curriculum-based measurement text features 

on students‟ oral reading performance. Specifically, two types of texts were utilized in 

this study, one which loaded on high-frequency words and one with a high percentage of 

decodable words. The texts were administered in eight sessions to 43 students who had 

previously been identified by their schools as struggling readers. Students‟ oral reading 

performance, in terms of words read correctly per minute, served as the datum for 

analysis.  

 The results for the three research questions which guided this study are presented 

in this chapter. All data were analyzed using the Statistical Program for Social Sciences 

version 12.0 (SPSS 12.0). The significance level was set a priori at p<.05 for all statistical 

analyses. 

 

Sample Characteristics 

 

 

 

 To obtain the sample for the study students were screened by their teachers with 

the DIBELS screening measure. Those students identified as performing below level 

were solicited for participation in the study and permission letters were mailed to the 
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parents of the identified students. Of the 56 letters sent out, 50 letters (89%) were 

returned granting consent for their child to participate in the study. Because of absences, 

seven students (14%) were dropped from the study before the end of data collection. In 

total, 43 subjects (86%) completed the data collection process and were included in the 

study.  

 The final subject population was comprised of 26 males (61%) and 17 females 

(40%). Nine of the participants (21%) were first graders, ten (23%) were second graders, 

and twenty-four (56%) were third graders. Furthermore, 34 (80%) of the participants 

attended one of the schools, and an additional 9 (21%) students participated from a 

second elementary school. All students were participating in daily supplemental remedial 

reading instruction aimed at increasing reading fluency outcomes.  

 

 

Descriptive Statistics 

 

 

 

Descriptive statistics for each of the independent variables (text type and trial) are 

presented in Tables 2 and 3.  
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Table 2  

 

Descriptive Statistics for Text Type 

 

 Decodable High Frequency 

N 22 21 

Mean 67.24 76.09 

Median 67 76 

Mode 65 94 

Minimum 11 14 

Maximum 153 146 

Range 142 132 

SD 27.84 28.60 

 

 

Table 3 

 

Descriptive Statistics for Trial 

 

 Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 

N 43 43 43 43 43 43 43 43 

Mean 70.30 72.07 70.93 72.26 72.74 71.95 71.19 71.05 

Median 65 68 73 69 75 65 67 69 

Mode(s) 61 52 39, 75 69, 82 77, 81 54 67 46 

Minimum 14 15 13 13 15 18 11 18 

Maximum 136 153 140 144 142 136 149 136 

Range 122 138 127 131 127 118 138 118 

SD 26.34 30.20 29.89 32.06 27.86 25.90 30.09 28.29 
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Research Question 1 

 

 

 

1. Did students demonstrate growth in oral reading fluency performance on the two 

probe types over the course of the eight trials which took place over four weeks? 

To evaluate whether growth was observed over the course of the data collection period 

the main effects of Trial was examined. A 2 (type) x 8 (trial) mixed-model repeated-

measures analysis of variance (ANOVA) was utilized to analyze the data. This analysis 

allowed for the evaluation of growth in oral reading fluency across the two measures. No 

significant main effects for Trial were observed (F [7, 41] = .28, p > .05; see Table 4), 

indicating that students in both groups did not demonstrate significant growth over the 

eight trial periods. Post hoc analyses were not run due to the insignificant results of the 

initial repeated-measures ANOVA.  

 

Table 4 

 

Analysis of Variance Results for Text Type and Testing Trial 

 

Source df SS MS F 

Between subjects 

Text 1 6733.08 6733.08 1.13 

Error 1     

Within subjects 

Trial 7 196.53 28.08 .28 

Text x Trial 7 114.88 157.84 1.56 

Error 2     
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Research Question 2 

 

 

 

2. Are there significant differences between the absolute oral reading fluency rates of 

students who read the high-frequency probes and those who read the highly 

decodable probes? 

Data were analyzed to determine the presence of significant main effects for 

probe type using a 2 x 8 mixed-model repeated-measures ANOVA. Data from this 

analysis indicated no significant main effects for probe type (F [1, 41] = 1.13, p > .05; see 

Table 4). Because of the failure to meet significance with the initial repeated-measures 

ANOVA no post hoc analyses were run on these data. 

 

 

Research Question 3 

 

 

 

3. Is oral reading fluency slope of growth significantly impacted by text characteristics? 

Using a 2 x 8 mixed-model repeated-measures ANOVA, data were analyzed to 

determine the presence of an interaction effect between probe type and number of trials. 

Data from this analysis indicated no significant interaction effects (F [7, 41] = 1.56, p > 

.05; see Table 4). Graphical representation of this data is also presented in Figure 1. No 

post hoc analyses were run on these data due to the insignificant findings of the initial 

repeated-measures ANOVA. 
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Figure 1.  Average words correct per minute by group across trials. 
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CHAPTER V 

 

 

 

DISCUSSION 

 

 

 

Overview 

 

 

 

The purpose of this research project was to assess the impact of word-level factors 

on struggling readers‟ oral reading fluency within the progress-monitoring setting. 

Specifically, this study examined the effect of differential levels of high-frequency and 

decodable words within progress-monitoring passages on poor readers‟ oral reading 

fluency performance across time. The effects of these variables were assessed by 

examining the reading rate (words correct per minute) and growth trends of the students 

who read from passages with increased levels of high-frequency words as compared to 

those who read from passages with higher percentages of decodable words. The absolute 

reading rate and growth trends of the two groups were assessed to determine (a) if 

students demonstrated growth, (b) if, in terms of absolute reading rate, students 

performed differentially on the two probe types, and (c) if the growth trends of the 

students reading the two different passage types differed significantly. 

Statistical analyses indicated no significant performance differences between the 

two groups of students, in terms of either absolute reading rate or growth. These findings 

suggesting that over the course of the four weeks in which students were monitored, they 
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did not demonstrate statistically significant growth as measured by either set of progress 

monitoring probes. Furthermore, although the passages had included statistically different 

levels of decodable and high-frequency words, the findings of this study demonstrate that 

these factors did not significantly alter the speed at which students read the passages, nor 

was the absolute reading rate significantly different between the two groups. A more 

thorough discussion of these finds will be presented in this chapter along with a 

discussion of the possible weaknesses that impacted this study. Finally, directions for 

future research and implications for practice will be offered.  

 

 

Assessing Growth 

 

 

 

One of the more surprising findings of this study was that over the course of the 

four weeks in which students were monitored, students failed to demonstrate statistically 

significant growth on either of the two measures (F [7, 41] = .277, p > .05). Group means 

across the eight trials ranged from 70.30 at the first trial, to 72.26 at the fourth trail, and 

71.05 at the eighth trail. Because neither group demonstrated significant growth on either 

sets of probes comparisons could not be made between the differences in growth for 

those who read from the decodable passages and those who read from the high frequency 

passages.  

Research has established that in the primary grades average readers are expected 

to increase their reading fluency at a rate of 1-2 words per week (Deno, Fuchs, Marston, 

& Shin, 2001; Fuchs, Fuchs, Hamlett, Walz, & Germann, 1993). This same slope of 

growth is the goal for struggling readers who are also receiving specific reading 
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interventions, as was the case with the students who participated in this study. Thus, over 

the course of the four weeks of data collection one would have expected that students 

would have increased their words read correctly per minute by at least four to eight words 

per minute; however, across the four weeks of this study there was an average increase of 

2.5 words correct per minute. Graphical representation of the weekly averages, and the 

trendline associated with those averages, indicates an almost completely flat growth 

profile (see Figure 2).  

 

Figure 2. Average words correct per minute by group across trials. 
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In Hintze, Daly, and Shapiro‟s (1998) discussion of selecting appropriate progress 

monitoring material, the authors demonstrated that for average readers in the primary 

grades (1
st
 and 2

nd
 grade) on-level materials were more sensitive to students‟ oral reading 

fluency growth than goal-level materials. Thus, given that in the current study materials 

were selected to be at the reading level of the participants, one would have additional 
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reason to expect that student‟s would have demonstrated significant growth over the 

course of the four weeks of progress monitoring. A similar study (e.g. Shinn et al., 1989) 

demonstrated that grade level and above grade level materials were equally effective in 

terms of sensitivity to growth.  

On-level material was selected for this study based on the assumption that 

students would be able to directly apply the decoding skills with which they were 

currently gaining proficiency. Subjects utilized in this study were participating in 

intensive phonics interventions programs, and given that probes were selected to include 

a high percentage of words which were in line with their decoding skills, students should 

have been able to demonstrate growth on these materials. A discussion of factors which 

could have impacted student progress will be presented in latter sections of this chapter.  

To further evaluate growth between the groups, data was visually inspected with 

relation to grade level differences in performance within each group. As such, growth in 

reading performance for each probe type was broken down by the first, second, and third 

grades. Figure 3 presents all grade-level data. Data has been separated by each grade 

level in Figure 4, 5, and 6, and trend lines have been added to facilitate the inspection of 

the data. Due to the limited number of subjects in each group (i.e. first grade n = 10, 

second grade n = 10, third grade n = 23) data could not be evaluated statistically. Visual 

inspection of the trendlines associated with the data reveals that third grade students who 

read from the high-frequency passages and all second graders demonstrated no growth in 

reading rate or exhibited a decrease in overall reading rate. However, all first grade 

students demonstrated approximately a four-word growth over the course of the eight 

trials, regardless of the passage type from which they read. Similarly, based on trendlines, 
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third graders reading from the decodable passages demonstrated a growth of 

approximately three words correct per minute over the eight trials.  

When evaluated by grade level, it is apparent that students in the first grade 

demonstrated some growth, indicating that the probes were sensitive to growth at this 

level. Growth was likely observed with the first-grade readers as the difficulty of the 

passages was more appropriate than it was for the second and third graders. That is, the 

difficulty level was the closest to the first-grades independent reading levels, and thus, 

more sensitive to the changes in their reading ability. Probes typically fell within the 

mastery range for second and third graders, and as such, were less sensitive to changes in 

reading ability as these students read at a high level due to the relative ease of the 

passages. For these second and third grade students there was likely a ceiling effect 

which limited the demonstration of growth. 

Figure 3. Average words correct per minute by grade level and group across trials. 
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Figure 4. Average first grade reading rate by group across trials.  
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Figure 5. Average second grade reading rate by group across trials.  
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Figure 6. Average third grade reading rate by group across trials. 
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Absolute Reading Rate 

 

 

 

The second objective of this research study was to determine if absolute reading 

rates varied significantly between those who read from the high-frequency passages 

versus those who read from the decodable passages. One would have expected that given 

the significant differences in the composition of the passages, it would be likely that 

students would have performed differentially. Statistical analysis indicated that the 

effects of differential levels of high-frequency words and decodable words did not 

significantly impact student‟s absolute reading rate. The average absolute reading rate for 

the high-frequency group was 76 words read correctly per minute, while for the 

decodable group it was 67 words per minute. It should be noted, however, that although 

the differences did not reach statistical significance, visual inspection of the reading rates 

of the two groups at each of the different trial times demonstrates that the high-frequency 
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group consistently out-performed their decodable counterparts. This can be observed in 

the graphical representation of the reading rates of both groups in Figure 5.  

Compton, Appleton, and Hosp (2004) identified that reading accuracy and reading 

fluency were significantly correlated with two predictors, the percentage of high-

frequency and decodable words found in a passage. In their study statistical analysis 

indicated that the percentage of high frequency words accounted for 20 percent of 

variance in reading fluency, while percentage of decodable words accounted for 23 

percent of variance in reading fluency. They also compared the reading accuracy and 

reading fluency performance of below-average and average readers. Here, Compton, et 

al. (2004) found that for average readers, reading fluency and reading accuracy were 

significantly correlated with percentage of high-frequency words and decodable words. 

In their study, below-average readers‟ performance was only significantly correlated with 

percentage of high-frequency words. Based on this last finding, one would hypothesize 

that while increasing the percentage of high-frequency words would likely result in an 

increase in reading fluency for struggling readers, increasing the percentage of decodable 

words would not equal an increase in reading fluency as decodable words were not 

significantly correlated with reading fluency for this group. Although it was not a 

statistically significant result, visual inspection of the data demonstrates that the student‟s 

who read the high-frequency passages consistently performed at a higher level that those 

who read from the decodable passages.  

To further evaluate potential differences in reading performance, data was 

visually inspected by grade levels. These visual inspections indicated that there were 

differences in the reading performances at the various grade levels. Importantly, when 
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inspecting the trendlines associated with first-graders‟ performance it is evident that the 

students who read from the decodable probes typically read at a higher rate (i.e. they read 

more words correct per minute) than those who read from the high-frequency probes. 

Conversely, second and third graders typically read faster on the high-frequency probes 

than on the decodable probes. This information is congruent with reading development 

theories (Ehri & McCormick, 1998) which indicate that in the early stages of reading 

development, students‟ primary identify words through the application of their 

knowledge of the grapheme-phoneme connection, that is, through the application of 

phonics and decoding skills. Additionally, at this point, first-grade students have not 

developed a broad repertoire of high-frequency words, whereas, second and third graders 

have become fluent with most high-frequency words.  

The information obtained in the current study would seem to support this 

developmental theory as first grade students performed better on passages which were 

easier to decode and for which they possessed the decoding skills, than on those passages 

which relied more heavily on high-frequency words with which they may not yet have 

become proficient. Second and third graders, on the other hand, generally performed 

better on the high-frequency passages. At this level, students have transitioned to reading 

by recognizing whole words and decoding words in larger chunks rather than by 

individual letters (Ehri & McCormick, 1998), and this was facilitated in the high-

frequency passages. However, the decodable passages included many words which, 

although easily decodable, would be considered uncommon (e.g. huff, bits) and would 

require more time to decode than common words. 
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Additional Data Evaluations 

 

 

 

 In addition to the above described statistical evaluations, supplementary visual 

inspection of data was completed to determine if any patterns in data could be identified. 

Although, these data could not be evaluated statistically due to the limited number of 

subjects and statistical power, it is useful in determining possible areas which might have 

reached significance had power not been limited in the current study.  

 The first of such evaluations involved evaluating students‟ oral reading error rates 

associated with the high-frequency and decodable probes. The average associated with 

each probe types was practically equivalent, at 2.88 and 2.77 for decodable and high-

frequency probes respectively. In addition, growth trends for the two passage types were 

similar as well (see Figure 7). Furthermore, errors were further analyzed by grade level 

(see Figures 8, 9, and 10). Visual analysis of this information indicated that errors were 

fairly consistent for the high-frequency and decodable groups at each grade level. 

However, it should be noted that as was observed in with the oral reading fluency 

analyses, first graders tended to perform better (e.g. have fewer errors) on the decodable 

probes, while second and third graders typically performed better on the high-frequency 

probes. Again, these differences could not be evaluated statistically due to insufficient 

power.  



 

 81 

Figure 7. Average errors per minute by group across trials.  
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Figure 8. Average first grade errors by group across trials. 
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Figure 9. Average second grade errors by group across trials.  
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Figure 10. Average third grade errors by group across trials.  
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 Passages were also evaluated for differences in Critical Word Factor to determine 

if differences might account for insignificant results. Hiebert and Fisher (2002) discussed 

the importance of what they termed “Critical Word Factor” (CWF) in beginning-readers‟ 

texts. Critical word factor utilizes the percentage of both high-frequency and decodable 

words in a passage to determine the difficulty of a passage. The CWF of a passage is 
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determined by examining (a) the number of words which fall outside of a pre-specified 

list of high-frequency words and (b) the percentage of words at each of the eight 

decodability levels (for the purposes of the current study words were considered 

decodable if they fell in the first four decodability levels.) Thus, the higher the CWF the 

more difficult the passage would be.  

While a chi-square analysis was completed prior to the beginning of the study, 

this analysis only guaranteed that the percentages of high-frequency were statistically 

different between the two groups of passages and that the percentages of decodable 

words were statistically different between the two types of passages. There was no 

attempt to evaluate the collective percentages of high-frequency and decodable words in 

the passages before they were administered. A priori analysis of the two groups of 

passages utilized in the current study revealed that for the decodable passages the CWF 

was generally around 1%, indicating that 99% of the words would have been considered 

high-frequency words or decodable words. For the high-frequency passages, the CWF 

was generally between 20% and 30%, suggesting that only 70% to 80% of words were 

decodable or high frequency. Therefore, the high-frequency passages included a 

significantly higher percentage of words which were neither decodable nor high-

frequency words. Given this differential one would have further expected that students 

who read from the decodable passages would have outperformed their high-frequency 

counterparts. 
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Limitations and Implications for Future Research 

 

 

 

 When discussing the limitations of a study there are two factors to address, the 

threats internal and external validity. In the discussion of threats to internal validity, 

factors other than the independent variable which might have influenced the results must 

be addressed. Similarly, limitations in the generalizibility of the findings must be 

addressed in the discussion of external validity. A discussion of both the threats to the 

internal and external validity of this study follows in the subsequent section. A discussion 

of the implications for future research will also be interspersed throughout this section as 

it relates to the various threats to internal and external validity. 

 

 

Threats to Internal Validity 

 

 

 

In sum, the findings from this study indicated that there were no statistically 

significant differences in the oral reading fluency performance of struggling readers who 

read from passages with differential percentages of high-frequency and decodable words. 

This finding is acceptable and might suggest that both passage types measured reading 

fluency in a highly reliable fashion. However, the fact that neither group demonstrated 

any growth over the course of the four weeks suggests that there were other factors at 

work which could have possibly impacted students‟ performance. This section will 

discuss possible factors which could have impacted the outcomes of this study.  

One hypothesis for the lack of significant differences in the findings of the current 

study, is that it is not solely high-frequency words or decodable words that is more 



 

 85 

important for reading fluency, but perhaps the importance lies in percentage of high-

frequency and decodable words, as suggested by Hiebert and Fisher (2002). Although the 

current study would suggest that the differences in CWF between the two types of 

passages did not significantly influence performance (e.g. although the CWF was higher 

in one set of passages than the other, students performed equally on the two passages), 

future research should attempt to hold the CWF steady across the two passages while 

systematically manipulating the percentage of high-frequency and decodable words 

which account for the remainder of the words in the passages. This would further 

guarantee the equivalence of the passage, as it would parse out additional confounding 

factors which could have influenced the current study, and would also allow for greater 

power to evaluate the effects of the decodable and high-frequency words.  

Another likely influencing factor is related to the time of the year when data was 

collected. Data was collected within the last month of the school year for the majority of 

participants and during the special summer reading program for an additional eight 

participants. As one teacher described it, by this point in the year students had “already 

checked out for the summer.” This same teacher indicated that, for all intents and 

purposes, classroom instruction had stopped, and that the teachers had transitioned away 

from teaching and into classroom management. Although not the case for the eight 

summer school participants, if intensive interventions had stopped it is unlikely that one 

could expect continued growth from the struggling readers. Future research should be 

conducted while the school year and reading interventions are in full swing. If the 

students are reliably receiving the reading interventions, then growth would be expected 

over the course of four weeks.  
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As previously mentioned, another factor which could possibly account for the 

insignificant results is a possible ceiling effect. The group averages for the students 

reading the high-frequency and decodable passages were 76 and 67 words correct per 

minute respectively. On screening measures, students‟ average performance was 38 and 

43 words per minutes respectively for the decodable and high-frequency groups. Given 

that students were reading in materials that were at their instructional level, rather than 

the challenging level that they were screened with, it is expected that they would perform 

at a slightly higher level. Yet, one would not expect that there would be such a large 

difference between the screening measure and performance on these probes. It is likely 

that, although the probes were designed to address the skills being taught in the reading 

interventions, the passages were actually too easy. If this is actually the case then it is 

possible that a ceiling effect might have affected the results. Future research should 

attempt to align more closely the passages with students‟ reading abilities. 

Two of the primary factors which likely impacted the outcomes of the current 

study the most were the fact that participants in the current study were grouped across 

three different grade levels and there was insufficient power to evaluate grade level 

differences. Had first, second, and third grade students been separated, and more subjects 

obtained in each group, it is plausible that the results of the study would be different. As 

demonstrated by visual inspection of the grade-level data, it is possible that actual 

differences in performance were masked by the combined nature of the groups. Future 

evaluations should separate participants by grade level and increase the number of 

students to increase power for statistical evaluations.  
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Threats to External Validity 

 

 

 

 For the current study the population from which subjects were drawn consisted of 

a convenience sample, and as such, it might not have represented true population 

statistics. This factor is further compounded by the fact that the two schools from which 

subjects were drawn were rural mid-west schools, and it is highly unlikely that population 

statistics matched that of these two schools.  

 To address the issue of external validity, it is suggested, that for future research 

the current study could be replicated with a larger sample size from a population which 

closer approximates that of the general population. 

 

 

Implications 

 

 

 

 Although statistical significance was not reached in the current study some 

implications for practice can be made based on information obtained from visual 

inspection of grade-level data. First, data suggests that at different levels readers may 

perform differentially on reading tasks which have varied levels of high-frequency and 

decodable words. This being so, it is important that when curriculum-based measurement 

probes are being selected for use in progress monitoring that attempts be made to keep 

the percentage of high-frequency and decodable words consistent across probes. Such 

endeavors would ensure that differences in reading performance could be attributed to 

true changes in reading ability rather than differences in reading probes.  
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Additionally, the data would seem to indicate that if educational decisions are to 

be made based on CBM data within the RTI framework, then it is important to realize 

that reading rates may be influenced by the word-level make up of the passages. Because 

this study did not include a control passage (i.e. a set of passages without word-level 

controls) comparisons cannot be made between performances on the high-frequency and 

decodable passages with typical reading performance within uncontrolled material. 

However, preliminary data obtained in this study indicate that at the early reading 

acquisition phases students would have a higher reading rate when reading from probes 

developed from decodable books, while students at later acquisition phases would tend to 

read “slower” from such passages. Thus, theoretically, if a criteria level is used to 

determine whether or not a student should qualify as learning disabled, then second and 

third grade students may tend to be over identified and first graders may be under 

identified if decodable probes are used for decision making. A similar effect may be 

observed if probes which have a high percentage of high-frequency words are selected 

for use in decision making. Further research needs to be completed to test out this notion; 

however, in the mean time, it is important that these possibilities be considered when 

using curriculum-based measurements to determine education needs. 

Ultimately, the current study confirms that there are many factors which could 

impact the outcomes of curriculum-based measurement. Although this study does not 

provide a solution for eliminating such factors, it does open discussion related to 

identifying factors which may impact outcomes. Hopefully, such discussions will in turn 

lead to identification of means for reducing error variance associated with curriculum-
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based measurement, and thus improving educational assessment strategies and 

educational outcomes.  
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