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Abstract 

Background and Objective: Research has repeatedly found that students who have not 

developed sufficient reading skills by the third grade have lower rates of high school graduation 

and post high school outcomes.  A growing body of literature has examined how the use of 

curriculum-based measurements (CBMs) can be used to identify these struggling readers earlier, 

with the hope of providing earlier interventions.  The current study aims to build upon this past 

research, and investigate whether a student’s growth on an early reading skill CBM helps to 

predict third grade reading performance.   

Methods: The study utilized an existing data set from a southern Arizona school district that 

employs CBMs in school wide screenings three times a year.  The sample consisted of 1304 

students who were enrolled in first grade between the 2009-2010 and the 2011-2012 school year.  

Participants were 51.5% male and 48.5% female, with 64.6% of the sample identified as White, 

non-Hispanic, 25.8% Hispanic, 4.6% African American, 4.3% Asian, and 0.7% Native 

American.  The dependent variables used were third grade Oral Reading Fluency (ORF) and the 

Reading Arizona Instrument to Measure Standards (Reading AIMS).  The main independent 

variables were end of first grade Word Identification Fluency (WIF) scores, and a simple 

computation of WIF growth during first grade.  Demographic variables including the percentage 

of students on free and reduced lunch at the student’s school, ethnicity, and gender were utilized 

in the analyses.   

Results: Analyses showed significant correlations between end of first grade WIF, end of third 

grade ORF, and third grade Reading AIMS.  Significant correlations were also found between 

growth in WIF, end of first grade WIF, and end of third grade ORF.  WIF growth did not show a 

significant correlation to Reading AIMS.  Based on the results from a hierarchical multiple 
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regression, the addition of end of year WIF performance to the regression model with only 

demographic information resulted in a statistically significant increase in the proportion of 

variance explained with an R2 of 51.1% for the model, F(1, 1400) = 1473.830, p <.001.  

Additionally, the simple measure of WIF growth significantly added to the prediction of end of 

third grade ORF performance, especially for those students in the “frustrational range” at the 

winter WIF screening.  A separate hierarchical multiple regression was used to assess the value 

of end of year WIF and WIF growth when predicting third grade Reading AIMS performance.  

Results indicated that gender and ethnicity accounted for about 2% of the variation in AIMS 

scores, but adding end of year WIF scores into the model resulted in an increase in the proportion 

of variance explained with ΔR2 of 18.9% for the model, F(1, 1197) = 288.816, p <.001.  The 

addition of growth in WIF provided less than a one percent improvement in variance explained.   

Conclusion: Students’ performance on WIF in first grade was related to both their performance 

on ORF in third grade, and on third grade reading AIMS.  The results also suggest that students’ 

performance on third grade reading assessments is also related to demographic variables 

including ethnicity and gender.  The results of the current study demonstrated that student’s 

growth on WIF during first grade is related to the student’s ORF performance in third grade; 

additionally, the growth in WIF was predictive of third grade ORF, especially for those students 

who were classified in the “frustrational range” at the winter WIF screening in first grade.  

However, the addition of this measure did not significantly improve the explained variance in 

third grade Reading AIMS.    
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Chapter 1: Introduction 

The following provides a general overview of the historical and theoretical background 

surrounding reading skills and assessments, reviews the relevant research related to reading 

assessments, and highlights any related gaps in current research.  This chapter concludes by 

stating the purpose of this study, the specific research questions and related hypotheses, and the 

definitions of key terms.  

Importance of Early Reading Development 

A recent study showed that 23% of children who do not master basic reading skills by the 

end of third grade will not graduate from high school (Hernandez, 2012).  This finding suggests 

that literacy deficits early in a child’s educational career can detrimentally impact performance 

and attainment years later in that child’s life.  Researchers have repeatedly studied reading skill 

development, reading instruction, and reading assessment because of their significant impact on 

students’ later livelihoods (Wayman, Wallace, Wiley, Tichá, & Espin, 2007).  However, most 

research has focused on whether students have mastered discrete skills, scoring at or above a 

target score on a given measure, and not on the trend of those scores over time.  Another method 

of reading skill development is to track growth over time both within and across classification 

categories of mastery. Although this approach has been examined to some extent (Kim, Petscher, 

Schatschneider, & Foorman, 2010; Kim, Shin, & Tindal, 2013; Silberglitt & Hintze, 2007; 

Speece & Ritchy, 2005), a gap exists in knowledge about whether growth in word identification 

fluency skills in first grade can be used by practitioners to predict later academic performance. 

Reading Assessment from Special Education to General Education 

Law and educational policies outline that schools have the responsibility to identify 

children in the general education population that are perceived as not making progress or falling 
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behind peers, and refer them for further evaluation in all areas of suspected disability (Office of 

Special Education and Rehabilitative Services [OSERS], 2000).  With regard to suspected 

reading related Specific Learning Disabilities, the Individuals with Disabilities Education Act 

(IDEA) outlines several methods that schools can use to identify and place students with 

disabilities (Individuals with Disabilities Education Act, 2004) in special education.  At one time, 

the law required states to use a discrepancy between ability and achievement to identify Specific 

Learning Disabilities.  In general, this process involved assessing a student’s academic skills and 

cognitive ability to determine whether a student’s academic achievement scores were 

significantly lower than would be expected given their cognitive ability (Taylor, 2014).  

However, with the 2004 reauthorization of IDEA, this requirement changed and allowed states 

the opportunity to use the Response to Intervention (RTI) model instead (IDEA, 2004).  

According to this new statute, a severe discrepancy between ability and academic achievement 

can no longer be required for determining eligibility, and states must allow the use of response to 

intervention and other research based processes for determining special education eligibility 

under the category of Specific Learning Disability (IDEA, 2004).  

As stated in the report from the President’s Commission on Excellence in Special 

Education, “children placed in special education are general education children first” (U.S. 

Department of Education, 2002, p. 7).  Accordingly, special education is not distinct from 

general education, but instead is a resource within the broader educational landscape to provide 

eligible students with additional supports and services.  Furthermore, this report found that the 

prior evaluation system to determine special education eligibility resulted in children falling 

behind peers before they were evaluated and did not emphasize intervening with the student or 

preventing academic failure (U.S. ED, 2002).  The response to intervention (RTI) approach 
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transformed this evaluation process as schools utilized universal screenings to assess academic 

achievement in all students. Through this process, schools systematically identified students in 

need of additional intervention based on their performance, and as a result children had better 

outcomes including increased academic performance; increased likelihood of maintaining said 

gains in academic performance (Simmons et al., 2008); decreased behavioral problems (U.S. ED, 

2002), decreased referrals for special education (Polcyn, 2012; VanDerHeyden, Witt, Gilbertson, 

2007), and decreased number of students subsequently qualified for special education (U.S. ED, 

2002).  Based on these findings, one of the main recommendations of the President’s 

commission was that special education evaluation should identify problems early and intervene 

with research-based methods, thus incorporating RTI into special education law (U.S. ED, 2002).   

Overview of RTI within a Multi-Tiered System of Supports 

Unlike prior special education evaluation methods, the RTI method does not assess the 

individual student in isolation.  Instead, it looks at the student within the larger general education 

environment to identify students who are performing below a target level and slope compared to 

peers in their same environment (Brown-Chidsey & Steege, 2005).  Additionally, when using 

what is referred to as the dual discrepancy approach, RTI differs from the other evaluation 

methods in that it involves not only measuring how a student is performing compared to his or 

her peers at one point in time, but also theoretically compares the student’s progression of skill 

attainment to his or her peers to determine whether they demonstrate a slower rate of growth 

(Fuchs & Fuchs, 1998; Gresham, 2007).  With this method, practitioners examine a student’s 

academic skills, and how his or her performance responds to instruction compared to students in 

the same environment.  This method proposed by Fuchs and Fuchs (1998) is based on the idea 

that students within the general education environment have varying levels of ability and 
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therefore should naturally exhibit varying levels of performance.  However, if students are 

demonstrating both lower performance and a lower growth rate than peers, Fuchs et al. (1998) 

proposed that they have a dual discrepancy from peers, demonstrating less of a capacity to profit 

from the general education environment.  The dual discrepancy method assumes that low 

performance and low growth students require additional assistance, creating different levels of 

supports based on levels of need, whether in the form of additional instruction, more intensive 

interventions, or even special education (Gresham, 2007).  

RTI accomplishes these differentiated level of supports by systematically assessing 

performance across time, and then using that data to alter the curriculum or interventions to meet 

each individual student’s needs (Brown-Chidsey & Steege, 2005).  Generally, this process 

involves three tiers, and can be conceptualized as a triangle (Brown-Chidsey & Steege, 2005).  

Tier I is commonly thought of as the bottom of the figure, encompasses all of the students within 

the general education environment, and involves the curriculum to which all students are 

exposed (Brown-Chidsey & Steege, 2005).  This includes the class-wide instruction that teachers 

provide and the general education interventions that are available to all students.  Tier II, or the 

middle of the figure, generally represents those students whose growth is lower than peers, but 

with additional or more intensive intervention can be successful academically (Brown-Chidsey 

& Steege, 2005).  Although these students growth is lower over time, with intervention they can 

meet grade level expectations.  Finally, Tier III typically encompasses those students that 

continue to struggle after differentiated instruction and intervention, and involves comprehensive 

an evaluation to gain a better understanding of the students’ current levels of achievement 

(Brown-Chidsey & Steege, 2005).   When RTI is used as a way to determine eligibility for 

special education, the third tier is that stage that involves a comprehensive special education 
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evaluation.  However, this process is not only a method for determining special education 

eligibility.  Instead, the RTI process is also used as a general education decision-making process.  

Within this systematic method, educational professionals assess the general population’s skill 

development, determine whether additional interventions are needed to ensure that all students 

are making adequate academic progress, and in the process, avoid  unnecessary special education 

evaluations or placements (Brown-Chidsey & Steege, 2005).   

Curriculum-Based Measurements and Data-Based Decision Making 

Generally, teachers cannot effectively make these decisions based on opinion and 

experience alone; instead, they need objective data on their students’ performance to accurately 

assess progress (Fuchs, Deno, & Mirkin, 1984) and provide effective instruction (Deno, Marston, 

& Tindal, 1986).  In other words, researchers found that when teachers use professional 

judgment alone, their decisions about students’ skills and needs are less accurate.  Alternately, 

studies found that when data from academic assessments was utilized, teachers’ decisions about 

their students’ progress were more accurate (Deno, 1985, 1992).  These methods were first 

applied by Deno and Mirkin (1977) when they developed Curriculum Based Measures (CBMs) 

to provide educational professionals another method to quickly and easily gather information to 

quantify students’ skill development.   

When used in an RTI framework, CBMs provide information on fluency skill 

development and identify students who are at risk for not developing certain skills as would be 

expected compared to local or national norms (Deno, 2003b).  Additionally, because CBMs are 

more sensitive to changes in student’s skills than standardized methods (Marston, Fuchs, & 

Deno, 1986) and are administered on an ongoing basis, they can be used to interpret the effect of 

instruction or individualized intervention (Deno, 2003a).  To support this need for repeated 
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measurement, CBMs were constructed to be efficient measures to reduce interference with 

instruction (Deno, 2003a).  As Deno (2003a) explained, CBMs need to be quick to administer, 

have numerous equivalent forms, be inexpensive so that they are cost effective for educational 

professionals, and be easy to teach people to administer.   

CBMs are not only more sensitive to change than standardized measures; they are also 

useful predictors of later academic achievement.  Research has repeatedly found that students’ 

performance on CBMS can be used to predict performance on later achievement measures 

(Reschley, Busch, Betts, Deno, & Long, 2009; Yeo, 2010).  A meta-analysis of 27 published and 

unpublished studies, for example, found that students’ performance on oral reading fluency 

CBMs is strongly correlated to later performance on state assessments for reading (Yeo, 2010).  

All of the studies found a correlation between students’ performance on CBMs and their later 

performance on state achievement tests, regardless of students’ grade at the time of the 

assessment.  This research is important because it demonstrated that quick fluency measures can 

be good indictors of overall skill development.   

To provide educational professionals with this information, all of these measures produce 

a continuous score indicating the number of items read or identified correctly within the time 

limit (Hosp, Hosp, & Howell, 2007).  These scores are then compared to normative derived 

benchmark scores to identify which students are considered on track for later academic skill 

development, and which are at risk for future delays and, therefore, should be considered for 

academic intervention (Kaminski & Good, 1998).  Fuchs and Fuchs (n.d.) have developed well-

recognized benchmarks for numerous CBMs in reading and math.  Students below the 

benchmark scores are believed to be at risk and are in what this study will refer to as the 

“frustration” range (Hosp et al., 2007; Kaminski & Good, 1998).    
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Oral reading fluency. One of the most commonly used and researched of these reading 

CBMs is Oral Reading Fluency (ORF).  ORF measures involve a student reading aloud from a 

leveled reading passage, with the final score being the number of words read correctly in one 

minute (Hosp et al., 2007).  However, this measure requires students to access and read a text.  

The National Reading Panel has identified six reading skill areas that students should have: 

phonemic awareness, phonics, fluency, guided oral reading, vocabulary, and reading 

comprehension (National Reading Panel website).  ORF measures involve oral reading and 

fluency; however, if a younger student has not developed earlier skills including phonics or 

individual word reading they will not be able to access the assessment.  As a result, it is not as 

accurate a predictor of later reading development when used with younger students (Beach & 

O’Connor, 2013).  To remediate this problem with younger students, researchers identified 

additional measures that are similar in structure to ORF but assess younger students’ reading 

skill development.  These include Letter Naming Fluency (LNF), Letter Sound Fluency (LSF), 

and Word Identification Fluency (WIF) tasks (Hosp et al., 2007).   

LNF measures a student’s knowledge of letter names, and LSF assesses a student’s 

alphabetic knowledge, or the student’s understanding of the letter-sound relationship that is 

needed to sound out words (Hosp et al., 2007).  To accomplish this, these assessments require 

students to quickly and accurately identify letter names and sounds in the English language.  

Although both of these measures have been found to be good indicators of reading development 

(Hosp et al., 2007) researchers have found that they do not necessarily have a direct relationship 

to later reading skills like those assessed in ORF (Burke, Crowder, Hagan-Burke, & Zou, 2009).  

Instead, Burke and colleagues (2009) found that word reading tasks act as mediating variables.  
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A student’s ability to quickly name words helps to explain the impact of a student’s pre-literacy 

skills on their later reading skills.   

Word Identification Fluency.  A one word reading measure, WIF, is a task that requires 

students to read as many high frequency words in isolation as possible within a one-minute time 

frame (Fuchs et al., 2004).  Reliability evidence for WIF has been reported by Compton, Fuchs, 

Fuchs, and Bryant (2006), where initial WIF measurement was significantly related to 

measurement five weeks later on an alternate form of WIF.  Furthermore, Beach and O’Connor 

(2009) found that students’ Spring WIF score from first grade accurately differentiated students 

with a reading disability at the beginning of third grade.  This means that first grade students’ 

performance on WIF at the end of the year accurately differentiated third grade students who 

ended up being identified with a reading disability from typical peers in almost all cases.  

However, many of the students who performed in the low range on WIF (below the 33rd 

percentile) but did not fall into the “reading disabled” group in third grade, had been identified 

and received reading interventions in first or second grade (Beach & O’Connor 2009).  In other 

words, end of year WIF performance accurately identified students who, without early 

intervention, would have been at risk for being identified with a reading disability in later 

academic years.   

Growth as a Predictor of Later Achievement  

As stated earlier, in the dual discrepancy model proposed by Fuchs and Fuchs (1998), 

CBMs are intended to be ongoing measures of students’ skill development, and as such, have the 

opportunity to show not only a student’s current level of skill development, but also the student’s 

amount of growth on that skill over time (Hosp et al., 2007).  Researchers have repeatedly 

examined how much progress can be expected for typically developing students; however, only a 
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small amount of research examining growth scores has been published at this time, and much of 

it has involved older students’ growth (Hosp et al., 2007).  The limited national norms defined by 

Fuchs and Fuchs (n.d.) identified that typically developing first grade students gain about 1.5 

words read correctly per minute each week.  These norms have not been well established or 

researched thus far (Hosp et al., 2007).  Consequently, some school districts may not be using 

this indictor when making decisions regarding student needs or predicting student performance 

on standardized testing.  For example, Kim and colleagues’ (2010) longitudinal study examining 

growth on CBM measures as a predictor for standardized tests of reading achievement found that 

growth on ORF during first grade was more strongly predictive of third grade standardized test 

scores than individual ORF screening scores (Kim et al., 2010).  However, they did not include 

WIF or WIF growth as possible predictors, and like Beach and O’Connor’s (2013) findings, 

research with WIF growth supports its use instead of ORF when used with less developed 

readers (Kim et al., 2013).   

When Kim and colleagues (2013) compared second grade students’ performance on a 

word reading task that is analogous to WIF to a passage reading fluency task that is analogous to 

ORF, they found that although students’ overall performance and growth on both measures were 

related, the WIF-like task was more sensitive to growth in the low achieving group than the 

passage reading fluency task (Kim et al., 2013).  This finding suggests that although growth on 

ORF has been found to be predictive of later achievement, this measure is not as accurate a 

measure of growth in early or less skilled readers.   

Other studies have also found that even consideration of growth on CBMs may not 

equivocally predict later performance in all readers (Kim et al., 2013; Silberglitt & Hintze, 2007; 

Speece & Ritchy, 2005).   When Kim et al. (2013) examined the relations between growth on the 
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WIF and ORF analogous tasks during second grade, for example, they found that WIF growth 

was a significant predictor of ORF performance and growth for some groups, but not all.  In that 

study, students were categorized into three groups based on their initial WIF performance:  high 

achieving, average achieving, and low achieving.  Although students in all three groupings 

demonstrated growth, and therefore the graph of their scores had a positive slope, each group’s 

slope demonstrated differentiated rates of learning and predictive utility of that growth.  The 

average achieving group showed the highest rate of growth, however, this growth was not 

predictive of growth on ORF.  Conversely, the low-achieving group demonstrated the slowest 

rate of growth, but this slope was predictive of growth on ORF.  As a result, the proposed study 

will examine this varying predictive power of WIF when used with first grade students.  

Furthermore, all of the current studies involving growth have been constrained to WIF growth as 

it relates to and predicts measures given within the same academic year.  As a result, current 

research has not examined the predictive validity of using WIF growth to predict academic 

achievement in later school years including on ORF tasks, or how this predictive validity might 

differ for more or less-skilled readers.  Given this gap in the research, educational practitioners 

do not have adequate empirical evidence to predict which young students are at greatest risk of 

later learning problems based on the dual discrepancy model.    

The current study builds upon past research involving WIF growth.  It sought to 

illuminate another way that educational professionals can identify students that are in need of 

intervention or further evaluation, and demonstrate how a student’s growth in sight word fluency 

relates to his or her reading performance in third grade—the time at which reading proficiency 

predicts graduation attainment (Hernandez, 2012).  Research has examined the predictive value 

of WIF performance at a fixed time, and how growth on WIF relates to and predicts growth on 
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other measures within the same year.  However, until this study, researchers had not investigated 

the predictive value of WIF when estimating a student’s later reading abilities, or how that 

predictive value may change given different levels of proficiency.  The purpose of this study is to 

investigate the use of growth on early childhood measures as a predictor of later reading skill 

development, and how the validity of this predictor changes based on the proficiency level of the 

student in question.  During this investigation, researchers compared student’s end of year WIF 

scores in first grade, to student’s growth in WIF scores during first grade, and to a combination 

of these two values, to predict the student’s end of year performance on ORF in third grade.  

Specifically, the study addressed the following research questions and the accompanying 

hypotheses:  

• Research Question 1: Are first grade end of year Word Identification Fluency (WIF) 

scores, WIF growth scores, or a combination of the two scores better predictors of 

end of year Oral Reading Fluency (ORF) scores in third grade? 

• Hypothesis 1: End of year Word Identification Fluency scores in first 

grade will predict the end of year Oral Reading Fluency scores in third 

grade 

• Hypothesis 2: Word Identification Fluency growth scores in first grade 

will predict the end of year Oral Reading Fluency scores in third grade   

• Hypothesis 3: The addition of Word Identification Fluency growth 

scores to end of year Word Identification Fluency scores will 

independently add to the prediction of end of year third grade Oral 

Reading Fluency performance 
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• Research Question 2: Do Word Identification Fluency growth scores differentially 

add to the prediction of end of year third grade performance for students categorized 

in the different proficiency ranges (i.e. instructional or frustrational) at the end of 1st 

grade? 

• Hypothesis 4: Word Identification Fluency (WIF) growth scores will 

differentially predict third grade Oral Reading Fluency (ORF) based on 

students’ level of reading proficiency, such that WIF growth scores will 

best predict third grade ORF performance for those students who fall in 

the “frustrational range” on WIF at the winter screening during first 

grade 

• Research Question 3: Are first grade end of year Word Identification Fluency (WIF) 

scores, WIF growth scores, or a combination of the two scores better predictors of 

Arizona’s Instrument to Measure Standards (AIMS) in reading in third grade? 

• Hypothesis 5: The combination of end of year WIF scores and WIF 

growth scores will provide the best prediction of AIMS reading in third 

grade. 

 

These research questions were examined using quantitative measures.  Data came from an 

existing database in a suburban school district in southern Arizona.  The students selected for the 

study had participated in first grade WIF screenings, third grade ORF screenings, and the third 

grade Reading AIMS assessment.  Hierarchical Multiple Regression was used to assess end of 

year WIF scores and WIF growth scores’ independent contributions to predicting third grade 

reading performance as measured by ORF and AIMS scores.  Additionally, it was used to assess 



GROWTH ON WIF: PROGNOSIS FOR LATER PERFORMANCE 23 

how WIF growth scores differentially added to the prediction of end of year third grade 

performance for students categorized in the different score ranges at the end of 1st grade 

Definition of Terms: 

 The following terms are used throughout this study, and based on the literature, can be 

defined as: 

 Response to Intervention (RTI): a multi-tiered assessment and intervention approach 

aimed at remediating academic skill deficits 

 Curriculum Based Measures (CBMs): quick, repeated measures assessing specific 

academic fluency skills  

 Word Identification Fluency (WIF): a curriculum based measurement that assesses how 

many high frequency words that a student can accurately read in one minute 

 Oral Reading Fluency (ORF): a curriculum based measurement that assesses how many 

words of a passage a student can read correctly in one minute 

 Frustrational range: when a student scores below the ‘instructional’ benchmark score on a 

curriculum based measurement  

 Growth: the change in a student’s score on a CBM over the course of a year 

Reading Arizona Instrument to Measure Standards (Reading AIMS): a standardized 

assessment that was used in the state of Arizona to assess students’ knowledge of the reading 

content taught during that grade level until 2014 
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Chapter 2: Literature Review 

This chapter provides a review of relevant literature, beginning with an examination of a 

theoretical perspective on reading development and the related implications for reading 

assessment.  Next, the chapter will review the implications of reading deficits and the impacts of 

early intervention to remediate those deficits.  Finally, this chapter will provide an overview of 

the assessment of reading skills including the theoretical and historical underpinnings and the 

psychometric evidence. 

Theoretical Perspective on Reading Development 

 Ehri and colleagues (Ehri, 2005; Ehri & McCormick, 2006) proposed and studied a well-

known and respected theory of word reading acquisition.  Their theory hypothesized that reading 

acquisition involves 4 phases: pre-alphabetic, partial alphabetic, full alphabetic, and consolidated 

alphabetic (Ehri, 2005).  In the pre-alphabetic phase students do not understand letter-sound 

correspondence, and only identify words by remembering visual features (Ehri, 2005).  For 

example, a child in this phase may recognize popular brands or restaurants based on the brand 

font or symbol, but he or she cannot read the word independently of those cues and may not 

recognize if the word’s spelling was altered in some way.  As students begin to learn the 

relationship between letter names and sounds, they progress into the partial alphabetic phase.  

However, at this phase these letter-sound connections are not complete.  Consequently, during 

the partial-alphabetic phase students can only apply these letter-sound correspondences to some 

letters, usually at the beginning or end of words (Ehri, 2009).  Typically, this phase progression 

occurs during kindergarten or early in first grade (Ehri & McCormick, 2006); at this point in 

their education, students are often able to read words, but are likely to confuse words with the 

same beginning or ending letters.  It is not until the full alphabetic phase that students actually 
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develop a complete understanding of letter-sound relationships and can therefore learn to read 

sight words.  Finally, in the consolidated phase, students are full readers with more sight word 

memory, vocabulary, and knowledge of common spelling patterns needed to read text (Ehri, 

2009).  Other theories on literacy development have been proposed; however, this study has 

adopted Ehri’s theory because of its focus on the development of word reading skills, which are 

intrinsically involved in both WIF and ORF measures.  For further review of the other theories, 

please refer to Tracey and Morrow’s (2012) book, Lenses on reading, second edition: An 

introduction to theories and models.   

Impact of Deficits in Reading Skills 

 Delays or deficits in this reading skill acquisition early in an individual’s development 

may have lasting impacts on several outcomes later in life (Hernandez, 2012; Lesnick, Goerge, 

Smithgall, & Gwynne, 2010; Stanovich, 2008).  In academics, this impact has been coined a 

“Matthew effect,” where the gap between more skilled and less skilled readers gets larger as time 

goes on, with more proficient readers gaining many more skills faster than their lower 

performing peers (Stanovich, 2008).  For example, Stanovich (2008) outlined past research that 

demonstrated that more competent readers have more exposure to text and vocabulary, and are 

better able to derive and learn meaning of unfamiliar words.  In contrast, less proficient readers 

not only gain skills more slowly than their more capable peers, but are also significantly more 

likely to be achieving below grade level years later and are less likely to reach educational 

milestones in a timely manner (Lesnick et al., 2010).     

 Researchers have consistently found that students that are less proficient readers in third 

grade are significantly less likely to graduate from high school than their more proficient peers 

(Hernandez, 2012; Lesnick, et al., 2010).  Even if they do graduate, they are less likely to 
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graduate in a timely manner with same-age peers.  Similar differences have been found when 

researchers have examined college attendance: in one sample, almost 60% of high achieving 

students attended college compared to fewer than 20% of low achieving students (Lesnick et al., 

2010).  These findings not only demonstrate the important relationship between reading skills 

and later academic attainment, but also emphasize how critical it is to develop these skills early 

on and in a timely manner.  Researchers have focused on this grade of school because it is the 

point at which students are expected to start transitioning from learning to read to reading to 

learn (Center for Public Education et al., 2015).  In other words, the first few years of elementary 

school are focused on teaching students the basics of how to read (e.g., phonics and sight words).  

By the end of third grade, on the other hand, students need to be able to use those reading skills 

to learn and gain knowledge from what they read.  As a result, struggling readers benefit from 

being identified and intervened with early to ensure that they are capable of making this 

transition and progressing with their peers.   

Impact of Early Intervention 

 Simmons and colleagues (2008) examined the long-term impact of an individualized 

reading intervention that started in kindergarten.  Researchers identified at-risk students as those 

performing below the 30th percentile on fluency based reading measures, and provided them with 

daily small-group interventions until they scored above the 30th percentile (Simons et al., 2008).  

The interventions generally involved established, research-based, commercial programs and 

focused on developing explicit reading skills and strategies within a developmental progression 

from phonemic awareness, to word reading, to test reading depending on the age and reading 

level of the child (Simmons et al., 2008).  Furthermore, at the end of each year, the mean score of 

the intervention group was compared to the 30th percentile of the reference norming sample 
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(Simmons et al., 2008).  By examining these comparisons, Simmons and coauthors (2008), found 

that the mean performance of the intervention group was higher than the reference group on 

every measure.  These students were not simply scoring above the 30th percentile.  Depending on 

the measure they were scoring substantially higher, sustaining performance anywhere from the 

46th to the 69th percentile (Simmons et al., 2008).  As a result of this sustained growth, more than 

90% of the intervention group was classified as “out of risk” by several standardized measures at 

the end of third grade (Simmons et al., 2008).  These findings suggest that by identifying 

struggling readers early and providing interventions in the first years of school, educators can 

remediate reading deficits and prevent later academic failure.  Similar findings of lasting 

intervention impacts have been found by other researchers, with a majority of originally 

identified “at-risk” students performing in the average range by third grade (Scammacca, 

Vaughn, Roberts, Wanzek, & Torgesen, 2007; Velluntino, Scanlon, Small, & Fanuele, 2006) 

further supporting the idea that by intervening early with underperforming students, practitioners 

can have a quick, positive, and lasting impact on students’ performance.  Moreover, by 

intervening early, practitioners can better identify students that continue to struggle and, 

therefore, may need more intensive intervention or additional evaluation (Velluntino et al., 

2006).  For example Velluntino and colleagues (2006) found that most students who were 

identified and intervened with early responded to intervention quickly and did not require 

additional intervention in first grade.  However, those who remained in the low achieving group 

after several rounds of interventions were, on average, more likely to continue to score below 

peers in succeeding years (Velluntino et al., 2006).  Such a finding suggests that identifying and 

intervening with struggling readers early not only quickly remediates skill deficits for most 
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readers; but also can identify those students that may warrant further evaluation and specialized 

interventions. 

 Conversely, when practitioners wait until later in a student’s academic career to 

intervene, these interventions are not always as successful.  Vadasy and Sanders (2008), for 

example, examined the impact of a reading intervention with fourth and fifth grade students, and 

found that although the intervention group outperformed the control group, both groups still 

performed in the lowest stratum on reading fluency measures compared to non-struggling 

students.  These findings support the view that practitioners need to assess and identify 

struggling students earlier on, to remediate deficits, and help the students to continue to develop 

reading skills.   

Curriculum-Based Measurements 

 To assess students’ different levels of academic attainment, identify students in need of 

additional intervention, and make educational programming decisions, Deno and students at the 

University of Minnesota developed a measurement system to quickly monitor student academic 

progress (Deno & Mirkin, 1977).  This research began as the data-based program modification 

model, a procedure for combining a variety of data to determine the effectiveness of current 

interventions and make programming decisions and changes (Deno & Mirkin, 1977; Deno, 

2003a).  Deno and Mirkin (1977) constructed this method using key assumptions.  These 

assumptions included the principle that individual students respond differently to interventions; 

therefore, before an intervention can be labeled effective for an individual, it needs to be 

empirically tested and validated with that student (Deno & Mirkin, 1977).  Deno and 

collaborators (1977) further outlined that this measurement needs to be done in a routine manner 

overtime so that educational professionals can monitor a student’s development and compare it 
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to a norm.   Based on these initial assumptions, CBMs were constructed to provide this data on 

students’ skill development and growth of that performance over time (Dominguez de Ramírez 

& Kubiszyn, 2007), providing what have been termed ‘educational vital signs’ (Shinn, 2002).  In 

a chapter explaining the best practice of CBM use in school psychology, Shinn (2002) compared 

these measures to medical vital signs in that they inform practitioners whether there is a problem, 

determine the severity of that problem, set goals and a plan for treatment, evaluate that treatment, 

and determine when the student is no longer at risk.  These measures accomplish this because 

they are sensitive to the effects of instruction, and are meant to detect skill improvement due to 

intervention (Dominguez de Ramírez & Kubiszyn, 2007), with change in performance 

suggesting a change in proficiency (Deno, 2003a).   

 Oral reading fluency.  ORF measures are the most widely studied of these measures, 

and involve individually administered assessments using a series of equivalent leveled passages 

that students read aloud for one minute; the final score is the correct number of words read 

within that time limit (Hosp et al., 2007). 

Predictive validity of oral reading fluency.  These measures are not only used to examine 

a student’s change in proficiency, though.  Instead, their utility as predictors for later 

performance has also been widely supported (Reschley et al., 2009; Yeo, 2010).  A recent meta-

analysis (Yeo, 2010) identified 27 studies that examined the relationship between reading CBMs 

and standardized statewide achievement measures.  All of the studies involved reading passages, 

and a majority of the included studies examined ORF measures used with students from first to 

eighth grade (Yeo, 2010).  Based on Yeo’s (2010) analysis, there was a very strong correlation 

between reading CBMs and later performance on state standardized reading tests.  This suggests 
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that reading CBMs have utility not only as a progress monitoring measure, but also as a predictor 

for later performance.   

 This predictive validity may not be equivalent across grades, though.  Silberglitt, Burns, 

Madyun, and Lail (2006) examined the relations between reading CBMs and state accountability 

tests and how those relations might change across grades.   That study involved longitudinal data 

of more than 5,000 students in third, fifth, seventh, and eighth grade from rural and suburban 

areas of Minnesota (Silberglitt et al., 2006). Data were compiled from the 1997-1998 school year 

through the 2003-2004 school year (Silberglitt et al., 2006).  All participants in the study were 

administered ORF measures and then all participants were administered a Minnesota 

standardized reading achievement test in the spring (Silberglitt et al., 2006).  Using these data, 

Silberglitt and colleagues (2006) examined the correlations between CBM scores and 

standardized achievement scores, as well as any differences between the magnitudes of those 

correlations at different grade levels.  With these analyses, researchers found that the relationship 

between a student’s performance on reading CBMs and his or her performance on state 

standardized testing was significantly higher for students in earlier grades (Silberglitt et al., 

2006).  This correlation became consistently smaller as students progressed in grade (Silberglitt 

et al., 2006).  These findings suggest that although performance on reading CBMs is predictive 

of later performance, the value of this predictor diminishes significantly as students get older. 

Predictive validity evidence of growth on oral reading fluency.  The aforementioned 

studies only examined static scores, and did not investigate the predictive value of these scores 

overtime.  Kim and colleagues (2010), on the other hand, examined growth rate in these scores.  

In that study, researchers examined students’ growth in performance on reading related fluency 

tasks from kindergarten through third grade and their relationship to later performance (Kim et 
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al., 2010).  Kim and colleagues (2010) utilized an existing data set from Florida, selecting around 

12,000 students who were consistently enrolled in the given schools from kindergarten through 

the end of third grade.  All participants had been administered a nationally normed achievement 

test to measure reading comprehension and a given CBM battery depending on the grade level 

(Kim et al., 2010).  In first grade, the CBM battery included phonemic segmentation fluency 

(PSF), letter-naming fluency (LNF), nonsense word fluency (NWF), and ORF; in second grade it 

included NWF and ORF; and in third grade students were only administered ORF (Kim et al., 

2010).  Kim and colleagues (2010) then used multilevel growth modeling to estimate average 

performance level and rate of growth for NWF and ORF, and a specific kind of regression 

analysis (i.e. dominance analysis) to assess which CBM(s) made significant improvements to the 

model when predicting end of year performance on achievement tests in first, second, and third 

grade.  Findings from these analyses demonstrated that growth on ORF during first grade had a 

stronger correlation to first grade and third grade performance on standardized achievement 

measures than static scores from fall or spring of first grade, explaining more of the variation in 

achievement scores than all of the other predictors (Kim et al., 2010).   

Keller-Margulis, Shapiro, and Hintze (2008) found similar results when they examined 

the predictive utility of static performance on ORF and growth on ORF for end of the year 

performance on standardized tests.  In this study, researchers examined prior collected data for 

around 1,400 elementary students from first to fifth grade whom had been administered ORF and 

standardized achievement measures (Keller-Margulis et al., 2008).  Based on correlation 

analyses and receiver operator characteristic (ROC) curves, researchers found that when using 

CBM performance to predict statewide testing performance two years later, both static CBM 

performance and CBM growth added their own unique contribution (Keller-Margulis et al., 
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2008).  However, the predictive power of CBM growth did not persist as the student progressed 

through the grades (Keller-Margulis et al., 2008).  Instead, Keller-Margulis and collaborators 

(2008) found that although static scores predicted statewide achievement tests during the school 

years, only growth in first and second grade was significantly related to later achievement tests; 

whereas growth in later grades was not found to be a significant predictor.  These findings are 

critical because they suggest that practitioners can hypothesize that students with lower growth 

rates need intervention early to capitalize on this period of rapid growth and set the students up 

for a higher levels of proficiency in later grades. 

Unfortunately, much of the research on CBM growth has focused on older students and 

has used analogous measures to ORF (Wayman, 2007), which can have a significant floor effect 

with students in earlier grades because they are not yet able to access reading passages (Rathvon, 

2004).  For example, using Ehri’s theory, most children develop the ability to read unfamiliar 

words around kindergarten or first grade, and even then this reading is effortful and therefore 

students have significant difficulty reading grade level passages (Spear-Swerling, 2011).  In 

other words, for those students who are still in earlier phases of reading skill development, 

passage fluency tasks are too advanced and a majority of students score very low.  As a result, 

students that would otherwise demonstrate different levels of proficiency all have significant 

difficulty and get very low scores, and therefore do not adequately differentiate between students 

who are struggling and those that are on track for later skill attainment.   

 Word identification fluency. To better assess reading skill development with these 

younger students, researchers created word reading measures including Nonsense Word Fluency 

(NWF) and WIF (Hosp et al., 2007).  Both of these measures involve reading individual word 

units; however, one – NWF – focuses on assessment of basic decoding skills and the other – WIF 
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– on automatic recognition of high frequency words (Hosp et al., 2007).  On both measures, 

students are provided with a list of stimulus words and instructed to read as many words as 

possible within the minute time limit (Hosp et al., 2007).   

Word identification fluency compared to nonsense word fluency.  It is important to note 

that these word-reading tasks are not statistically equivalent.  Instead, research has consistently 

found that WIF demonstrates more convergent validity evidence than NWF, consistently 

displaying stronger correlation to measures of later reading skills (Burke, Crowder, Hagan-

Burke, & Zou, 2009; Fuchs, Fuchs, & Compton, 2004).  For example, although WIF and NWF 

are highly correlated, the relationship between a student’s performance on WIF and his or her 

performance on ORF is much stronger than the relationship between the same student’s 

performance on NWF and ORF (Burke et al, 2009).  Although the skills needed to decode 

phonics based nonsense words (i.e., NWF) are correlated to the skills needed to identify high 

frequency words (WIF), those skills are not equally important in reading a passage fluently.  

WIF is not only more correlated with other CBMs, though.  Fuchs and colleagues (2004), for 

example, found that WIF was generally more highly correlated with established measures of 

reading skills like the Woodcock Reading Mastery Subtests when compared to NWF.  

Additionally, WIF also has more predictive validity evidence than NWF (Burke et al., 2009; 

Clemens, Shapiro, & Thoemmes, 2011; Fuchs et al., 2004).  When used with other reading 

measures as part of a screening battery for end of first grade reading problems, WIF consistently 

accounted for a large proportion of the variance in end of year performance (Speece, 

Schatschneider, Silverman, Cooper, & Jacobs, 2011).  This suggests that even when other 

measures are already in place to assess reading skill development, the addition of WIF will 

increase the accuracy of predictions. 
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This predictive validity evidence has also been found with regard to end of year reading 

comprehension (Fuchs et al., 2004). Fuchs and colleagues (2004) found that a student’s 

performance on WIF was more highly correlated with the student’s end of year performance on 

the Comprehensive Reading Assessment Battery Fluency and Comprehension measures than the 

student’s NWF performance.  This finding demonstrates that WIF not only has more concurrent 

validity evidence, but is also a better predictor of the student’s performance on both reading 

fluency and reading comprehension measures when compared to NWF.  As a result, compared to 

NWF, performance on WIF measures provided a better predictor of later reading performance, 

and therefore is a more valid data point for making progress monitoring and intervention 

decisions.     

Predictive validity of word identification fluency.  WIF is not only more predictive than 

NWF, though.  When researchers examined a variety of early elementary reading skill measures, 

they consistently found WIF to be the most accurate single screening measure (Beach & 

O’Connor, 2013; Clemens et al., 2011).  Clemens et al. (2011), for instance, examined the 

predictive utility of early childhood measures when used to predict end of year performance on 

ORF, a reading comprehension CBM, and a norm-referenced standardized reading assessment.  

To accomplish this, researchers administered Letter Naming Fluency, Phoneme Segmentation 

Fluency, NWF, and WIF to 155 first grade students, and completed regression analyses to 

evaluate the independent contributions of each of these measures to predict end of year outcome 

measures including ORF, a standardized word reading measure, and a reading comprehension 

CBM (Clemens et al., 2011).  Based on these analyses, Clemens and colleagues found that 

among the early childhood measures, WIF demonstrated the strongest relationship to and was the 

only measure that significantly contributed to the prediction of end of year performance on the 
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outcome measure battery.  Using Area Under the Curve analyses, WIF was also the most 

accurate predictor with 86-91% accuracy in predicting end of year performance on that outcome 

measure battery (Clemens et al., 2011).   

Beach and O’Connor (2013) found similar results when they examined the predictive 

value of a first and second grade assessment battery of CBMs to predict disabled readers in third 

grade.  In their study, they examined data for 387 students across two cohorts longitudinally 

(Beach & O’Connor, 2013).  Both cohorts were followed from first through third grade, and 

were administered a given assessment battery each year that included CBMs and norm-

referenced assessments (Beach & O’Connor, 2013).  In first grade, Beach and O’Connor (2013) 

used Letter Naming Fluency, Phoneme Segmentation Fluency, NWF, WIF, and ORF; and in 

second grade they only used ORF and several subtests from the Woodcock Reading Mastery 

Test (WRMT).  Students’ performance on these measures were then analyzed to determine 

which of these first and second grade measures best predicted third grade reading disability as 

determined by fall performance on ORF and several standardized reading, writing, and 

vocabulary assessments (Beach & O’Connor, 2013).   Based on those analyses, Beach and 

O’Connor (2013) found that in general, the second grade predictors were more significant than 

first grade predictors.  However, it is important to note that the second grade measures were also 

included in the outcome measures that researchers were trying to predict; therefore, it is not clear 

that those second grade measures are truly better indicators of future achievement.  When 

examining first grade measures’ predictive validity alone, students’ performance on WIF was a 

significant predictor of third grade reading disabilities; ORF performance in first grade was not 

(Beach & O’Connor, 2013).  This finding is consistent with prior research suggesting that 

measures based on higher level reading skills, such as ORF, can have a floor effect with students 
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in earlier grades because they are not yet able to access reading passages (Rathvon, 2004).  

Furthermore, as stated earlier, research has found that student performance on these earlier 

reading measures like WIF can accurately identify students who, without early intervention, 

would be at risk for being identified with a reading disability in later academic years (Beach & 

O’Connor, 2013).  These findings suggest that practitioners can use earlier measures and identify 

students at risk of later failure early on in their educational careers.  However, these studies 

focused on static performance, and although at this time, there is very little empirical evidence 

for the use of WIF growth scores, available research has suggested that its use can enhance 

predictive validity when predicting future reading performance (Compton, Fuchs, Fuchs, & 

Bryant, 2006; Fuchs et al., 2004; Kim et al., 2013). 

 Predictive validity of WIF slope.  Compton and colleagues (2006) examined how adding 

WIF and growth in WIF to an existing first grade assessment battery could help practitioners 

better predict which second grade students would be identified as having a reading disability.  In 

that study, researchers purposefully oversampled struggling readers by selecting 206 of the 

lowest readers in each participating first grade class as measured by an initial screening using 

WIF (Compton et al., 2006).  After being identified, all participants were administered an 

assessment battery in first grade including rapid digit naming, phonemic awareness, and oral 

vocabulary tasks; and were progress monitored using WIF over a five week period of time 

(Compton et al., 2006).  Then, Compton and coauthors (2006) examined how these measures 

predicted students’ performance on a second grade standardized reading battery.  Based on their 

analyses, researchers found that all of the measures were related to second grade achievement; 

however, they had different magnitudes of effect (Compton et al., 2006).  When Compton and 

colleagues used the students’ final WIF score and the growth in WIF over the five week period, 
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they found significantly more reliable and accurate predictions of second grade performance 

compared to initial WIF and the other first grade measures.  This finding suggests that, focus on 

end of year WIF scores and WIF growth scores, may help practitioners further enhance 

predictive accuracy.  Similarly, Fuchs and colleagues (2004) found that the addition of a 

student’s yearlong growth on WIF during first grade to an individual WIF screening score could 

improve the accuracy of predictions for end of year performance.  These findings suggest that 

using WIF growth scores in addition to screening scores can further inform practitioners’ 

decisions about interventions and the need for further evaluation.  Further, recently, research 

with English Language Learners demonstrated that more proficient English speaking students 

showed more rapid growth on ORF than less proficient English speakers (Gutierrez & 

Vanderwood, 2013).  These group differences suggest that growth differs by a student’s 

language proficiency, and that as a result, the predictive power of growth may vary based on 

proficiency. 

Kim and collaborators (2013) examined the WIF and ORF performance of 450 second 

grade students, dividing students into three groups based on performance: above average, 

average, and below average.  The researchers then used growth modeling to assess possible 

differences in growth patterns for different achievement groups (Kim et al., 2013).  Based on 

these analyses, Kim and colleagues (2013) found that growth on WIF was a significant predictor 

for end-of-year ORF for some proficiency levels, but not all.  Instead, although all of the groups 

demonstrated growth, slope differences between proficiency groups demonstrated differentiated 

rates of learning and different predictive validity of that growth (Kim et al., 2013).  Kim and 

colleagues (2013) found that the average achieving group demonstrated the greatest amount of 

growth on WIF; however, this growth was not a significant predictor of end of year performance 



GROWTH ON WIF: PROGNOSIS FOR LATER PERFORMANCE 38 

on ORF.  Analysis of the low-achieving group and consequently the slowest growing group, on 

the other hand, demonstrated that the slope was predictive of growth in ORF (Kim et al., 2013).  

This indicates that growth may be more predictive for those students who have the lowest level 

of proficiency.  However, it is important to note that this study looked at the predictive validity 

of growth on WIF when predicting ORF within the same school year; it is unclear that this group 

difference in predictive validity would continue when WIF is used to predict performance on 

ORF several years later.   

Summary and Conclusions  

In summary, there is evidence that deficits in reading can have lasting and significant 

impacts on a student’s life; however, if these deficits are caught and remediated early, students 

can obtain skill proficiency similar to their peers (Beach & O’Connor, 2013).  To identify those 

students that are falling behind their peers, though, practitioners need regular assessment data to 

track students’ skill progression and alter academic programming.  Furthermore, these 

assessments, interventions, and decisions need to be made early in a child’s academic career 

instead of later.  However, the methods that have been widely studied to assess this growth in 

elementary school students are not ideal for those in the earliest phases of reading development.  

The purpose of this study was to investigate the use of growth on early childhood measures as a 

predictor of later reading skill development.  This investigation compared the predictive validity 

of student’s end of year WIF scores in first grade, a student’s growth in WIF scores during first 

grade, and to a combination of these two values, when used to predict the student’s end of year 

performance on ORF and AIMS reading in third grade. 
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Chapter 3: Method  

Participants 

 Participants in this study were selected from a suburban school district in southern 

Arizona.  The district in question follows a modified year round academic calendar, and 

implements Response to Intervention methods in all of the elementary and middle schools within 

its borders.  To accomplish this, the district uses the System to Enhance Educational 

Performance (STEEP), in which all schools participate in universal reading, writing, and math 

screenings in the fall, winter, and spring (VanDerHeyden, Witt, & Gilbertson, 2007).  After each 

of these school-wide screenings, educational professionals examine class wide data to determine 

whether the class median is at or above the instructional goal.  VanDerHeyden and colleagues 

(2007), explain that if this class median is above that grade level’s standard, the class 

environment is deemed to be healthy, and then the school psychologists examine individual 

student’s performance to identify those students that are in the “frustrational range” and within 

the bottom 16% of their class.  This percentage represents the proportion of the normal 

population that would fall one standard deviation below the mean.  Once these students are 

identified, they are rescreened with the additional instruction that if they can beat the previous 

score, they can earn a prize.  This additional screening is conducted to assess whether the 

student’s low score is due to a skill deficit, or a motivational issue.  Within this process, this 

assessment of performance/skill deficit is called a Can’t Do/Won’t Do assessment.  Then, 

individual reading interventions are conducted with those students in the initially identified 

bottom 16% that continue to fall within the frustrational range 

Around 30% of the students in this district are classified as economically disadvantaged, 

qualifying for free and reduced lunch; 10% of students receive special education services; and 
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less than one percent of the students are classified as English language learners.  The districts’ 

student population is predominantly White, non-Hispanic (69%), with the next largest ethnic 

group identifying as Hispanic (22%), and a small proportion of students identifying as African 

American (5%), Asian American or Pacific Islander (3%), or Native American (<1%). 

The researcher calculated a power analysis using Optimal Design Plus Empirical 

Evidence’s power versus total number of sites analysis.  To complete this analysis, the researcher 

entered 0.05 to indicate significance level, n = 20 for the number of students estimated to be in 

each class, J = 12 for the estimated number of classrooms per school, and an effect size of .35.  

This effect size was chosen based on research that examined the effect of similar CBM measures 

when predicting future academic performance (Kim et al., 2010).  Based on this analysis, and 

research that has shown that by adding a level 2 variable like proficiency (Gutierrez & 

Vanderwood, 2013; Kim et al., 2013), six schools will provide the necessary power to the 

analysis.  The researcher used a sample from an existing database of eight elementary schools in 

three cohorts, selecting data from the 2009-2010 school year through the 2013-2014 school year.  

This study included individual-level demographics such as gender (0 = female, 1 = male) and 

ethnicity (dummy coded to specify Asian, African-American, Hispanic, American Indian, White, 

or not specified) as level one controls as part of the statistical analysis.  To be included in the 

study, participants had to have first grade WIF screening data and third grade ORF screening 

data.  The first cohort included first grade data from the 2009-2010 school year and third grade 

data from the 2011-2012 school year.  The second cohort included first grade data from the 

2010-2011 school year and third grade data from the 2012-2013 school year.  Finally, the third 

cohort included first grade data from the 2011-2012 school year and third grade data from the 

2013-2014 school year.  Once selected, participants’ first and third grade screening data was 



GROWTH ON WIF: PROGNOSIS FOR LATER PERFORMANCE 41 

matched by student number and then de-identified.  Exclusionary criteria for this study included 

any students who were missing first grade WIF measurement or the last third grade ORF 

screening measurement; any students who were missing third grade AIMS Reading performance; 

and any students that were identified as an English language learner during the study period (see 

figure 1). 
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Figure 1.  
Flow Chart of Participant Selection. 

 

Figure 1. Flowchart to demonstrate the process by which students were selected or excluded 
from the current study.   
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Measures 

 Independent variable: Word identification fluency (WIF).  In first grade, each 

participant’s word reading skill development was measured using WIF (see Appendix A for 

example of WIF probe).  The district’s WIF passages are based on Fuchs and Fuchs’ (n.d.) WIF 

measure and were originally obtained from Vanderbilt University.  These passages consist of a 

single page of 100 words that were randomly selected from the Dolch word list.  For each 

administration, the word list is presented on a single page, with different parallel forms 

throughout the year.  During each assessment, the students were given a standardized set of 

instructions, including a practice assessment, and told to read as many words correctly as they 

can within one minute (see Appendix B for example of the district’s WIF instructions).  During 

this minute, trained examiners used a separate copy of the word list to mark when the student 

made an error.  The student’s final score on this measure is the total number of words read 

correctly in one minute.  In this district, WIF was administered each month of the school year 

during first grade; however, to match the ORF administrations, the examiner selected the fall, 

winter, and spring screening data.  For this assessment, the district followed Fuchs and Fuchs’ 

(n.d.) accepted end of year benchmark of 50 words correctly read per minute.  Students who 

score between 0 and 50 words read correctly per minute are considered to be in the “frustrational 

range,” whereas students who score above 50 words read correctly per minute are considered to 

be in the “instructional range.”  However, to understand first grade student’s progression towards 

that goal and identify students in need of intervention after the winter screening, the study district 

used a prorated list of goals.  Using these goals, students below 30 words read correctly in a 

minute were considered to be in the “frustrational range.” 
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 Dependent variable: Oral reading fluency (ORF).  In third grade, students’ oral 

reading rate was measured using a third grade ORF assessment passage from the Six-Minute 

Solution program (see Appendix C for example ORF passage; Adams & Brown, 2007).  As part 

of this assessment, students were administered ORF using a standardized set of directions by a 

trained teacher or educational professional. Students were directed to read as much of a leveled 

reading passage out loud as they can within one minute (see Appendix D for example of the 

district’s ORF instructions).  At the same time, the examiner followed along and marked any 

missed or incorrect words on a separate copy that was out of view of the student.  The student’s 

final score was the total number of words read minus the number of errors, for a total number of 

words read correctly within one minute.  In this district, ORF was administered to all third grade 

students 3 times of year: fall, winter, and spring.  For third grade students, the “mastery range” is 

any score above 100 words read correctly per minute and the “instructional range” is 70 to 100 

words read correctly per minute.  Therefore, anything below 70 words read correctly per minute 

is considered to be in the “frustrational range.”  This benchmark is based on Fuchs and Fuchs’ 

(n.d.) procedures.    

Dependent variable: Reading Arizona Instrument to Measure Standards (Reading 

AIMS).  The AIMS test was a standards-based assessment developed by the state of Arizona to 

assess student knowledge in the grade-level content areas of mathematics, writing, and reading 

(Arizona State Senate, 2015).  This assessment was administered in a group setting with 

standardized administration, and a student’s performance was placed into one of four categories. 

These categories included: exceeds standards, meets standards, approaches standards, and falls 

far below standards.  The state of Arizona began administering AIMS in Spring 2000.  Then, in 

2010, the state began to mandate that if a third grade student fell within the ‘falls far below’ 
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range and did not meet one of the exclusionary criteria (e.g., diagnosed with a reading disability), 

he or she would be retained in third grade.  This continued until the state of Arizona changed 

assessments in Spring 2015 to be more closely aligned to the newly adopted Arizona College and 

Career Ready Standards. 

Procedures 

 After the University of Arizona, Institutional Review Board, and the school district in 

question granted approval, the researcher obtained the data for each cohort and each measure.  

WIF and ORF data were matched by participant, and all data were de-identified by a fellow 

graduate student at the University of Arizona.  The researchers removed students that had 

missing data, were retained during the study period, or were identified as English language 

learners.  Given that all data had already been gathered and that all data were matched and de-

identified on a district computer, individual risks were minimal.  

 Within the project district, trained professionals including school psychologists, speech 

and language pathologists, and teachers at each elementary school site implement the STEEP 

process and collect WIF and ORF data.  Each administrator is trained on administration and 

scoring procedures, then they are observed doing a practice administration, and integrity checks 

are completed for all administrators to ensure adherence to standardized procedures and 

directions.  Consistent with VanDerHeyden and colleagues (2007) research, students that fall in 

the bottom 16% and “frustrational range” after the initial evaluation are then rescreened using the 

Can’t Do/Won’t Do assessment procedures to assess whether the students’ scores are low 

because of skill deficits or motivational factors. The students in the bottom 16% of each class 

that continue to fall into the “frustrational range” after this second screening are then referred for 

an individualized reading fluency intervention.  These interventions are conducted after the fall 
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and winter screenings for second through eighth grade students; and after the winter screening 

for first grade students.  However, because only students who score in the “frustrational range” 

and bottom 16% are rescreened to assess whether the lower performance is due to a skill deficit 

or motivational factor, the researcher only examined the initial screening scores.   

Data Analyses 

 Once these de-identified data were gathered, the researchers employed a univariate 

analysis of variance to assess the relationships between the independent variables and the 

dependent variables discussed in the research questions and hypotheses discussed in chapter one.    

 Data analyses for hypothesis 1.  The first hypothesis in this study posited that end of 

year WIF scores in first grade would be predictive of end of year ORF in third grade. 

 For this hypothesis, the researcher conducted a multiple regression analysis.  End of third 

grade ORF was entered as the dependent variable.  The relationship between variables was 

assessed, and the percentage of students on free and reduced lunch at the student’s first grade 

school was statistically related to end of year ORF; and was therefore entered into the first model 

of the multiple regression.  Then, the second model was constructed using both the percentage of 

students on free and reduced lunch, and end of first grade WIF scores.  To assess the hypothesis, 

the researcher examined the ΔR2 statistic to address how much more variance in ORF was 

explained by the addition of the end of first grade WIF scores.   

Data analyses for hypothesis 2 and 3.  The second hypothesis in this study posited that 

end of year Word Identification Fluency growth scores in first grade will predict end of year Oral 

Reading Fluency in third grade.  The third hypothesis in this study posited that the addition of 

WIF growth scores would independently add to the prediction of end of year Oral Reading 

Fluency in third grade. 
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 To assess this, the researcher employed a similar process as above. First, the researcher 

calculated WIF growth scores.  For the purposes of these analyses, WIF growth was 

operationalized as the difference between the fall screening score and the spring screening score, 

divided by the average number of weeks between measurements.  This simple gain score has 

been utilized in other studies investigating the use of growth on an early literacy CBM as a 

predictor of later achievement (Good, Baker, & Peyton, 2009).  Due to the fact that this gain 

score is computed using the end of year WIF score, the researcher conducted a separate multiple 

regression.  Similar to hypothesis one, the percentage of students on free and reduced lunch at 

the student’s first grade school was entered into the first model of the multiple regression.  Then, 

the second model was constructed using both the percentage of students on free and reduced 

lunch, and the WIF growth score.  To assess the hypotheses, the researcher examined the ΔR2 

statistic to address how much more variance in ORF was explained by the addition of the WIF 

growth scores.  

 Data analysis for hypothesis 4.  The fourth hypothesis expects that WIF growth scores 

will differentially add to the prediction of end of year third grade performance for students 

categorized in the lowest score range at the end of 1st grade. It was evaluated by adding another 

model of the multiple regression analysis used to assess hypothesis 2 and 3. This model included 

the percentage of students on free and reduced lunch, the WIF growth scores, the student’s level 

on WIF in the winter (when students would have been identified for interventions), and an 

interaction term between WIF growth and WIF level.  The interaction term was computed using 

centered end of first grade WIF growth scores and WIF level.  Then, the ΔR2 statistic was used to 

assess if the addition of this interaction term significantly improved explained variance. 
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 Data analysis for hypothesis 5. The fifth hypothesis posited that the combination of end 

of year WIF scores and WIF growth scores would provide the best prediction of AIMS reading 

in third grade.  To assess this hypothesis, two separate multiple regression analysis was used.  In 

this analysis, end of third grade AIMS Reading performance was entered as the dependent 

variable.  In the first regression for this hypothesis, the correlated demographic variables (gender 

and ethnicity) and end first grade WIF were entered as independent variables.  Then, in the 

second regression, the demographic variables (the percentage of free and reduced lunch, gender, 

and ethnicity) and growth in WIF were entered as independent variables.  The ΔR2 statistic was 

used to assess whether the addition of the different WIF scores significantly improved explained 

variance in third grade AIMS Reading. 
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Chapter 4: Results 

This chapter presents the results of the analyses.  First, the chapter will review the 

characteristics of the participants.  Then, the findings for each research question will be reported.  

The data set obtained from the district in question included 2328 students; however, due to 

missing data, the analyses were conducted using results for 1304 students.   

Sample Characteristics 

 The sample was drawn from an existing data set of 2,328 students.  However, two 

students were removed due to very high ORF scores that were believed to be due to data entry 

errors.  Then, due to missing data, 1,123 of the students were excluded from the analysis of the 

present study (See Figure 1).  Twelve students were removed from the study due to their status as 

English Language Learners (n = 12).  The remaining students (n = 1,111) were removed through 

a listwise deletion due to missing data.  Based on a missing value analysis, 674 students were 

missing all of part of the first grade screenings, and 830 students were missing third grade ORF 

and/or reading AIMS.  Based on the examination of specific cases, some of the missing data 

were due to students moving in and out of the school district during the study period.  Some of 

the cases of missing data appear to be due to school site data entry problems.   

The characteristics of the 1203 students included in the analyses are provided in Table 1.  

Of those 1203 students, 620 (51.5%) were male and 583 (48.5%) were female.  The ORF score 

means between male and female students were within two points of the total mean for the sample 

(see table 1). The reported ethnicities of the sample were 777 (64.6%) White, non-Hispanic, 310 

(25.8%) Hispanic, 55 (4.6%) African American, 52 (4.3%) Asian, and 9 (.7%) Native American.  

These data are very similar to the earlier presented overall district’s demographics (White, non-
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Hispanic=69%, Hispanic=22, African American=5%, Asian American or Pacific Islander=3%, 

and Native American<1%). 

	
Table 1. 
Descriptive Statistics of Participants 

 Male    Female    Total 
n Mean (SD)  n Mean (SD)  n Mean (SD) 

White 415 130.13 34.735  362 134.12 31.049  777 131.99 33.107 
Black 27 116.11 30.262  28 119.32 25.316  55 117.75 27.641 

Hispanic 147 127.41 30.094  163 126.91 28.244  310 127.15 29.090 
Asian 26 136.12 32.305  26 136.35 32.824  52 136.23 32.245 

Native American 5 141.40 30.827  4 100.00 10.132  9 123.00 31.460 
Total 620 129.22 33.456  583 131.26 30.359  1203 130.21 31.996 

Note. Means are based on the dependent variable of ORF	
 
 
Assessment Descriptive Statistics 

  End of first grade performance on WIF ranged from one to 142 words read correctly per 

minute across the sample (M = 72.72; SD = 23.91).  Based on this performance, 82.5% of the 

sample was in the “instructional range” meaning that they read at least 50 words correctly by the 

end of first grade.  The remaining 17.5% of the sample performed in the “frustrational range.”  

With respect to third grade ORF performance, scores ranged from zero to 259 words read 

correctly within one minute (M = 127.07, SD = 32.66).  Performance on the third grade Reading 

AIMS assessment ranged from Falls Far Below the Standards to Exceeds the Standards.  In the 

overall sample, .6% of the students performed in the Falls Far Below the Standards, 5.1% 

performed in the Approaches the Standards, 47.5% performed in the Meets the Standards range, 

and 16.2% performed in the Exceeds the Standards range.  Based on the correlations reported in 

Table 2, all of the end-of-year reading measures were correlated with one another (i.e. WIF 

Spring, ORF Spring, and 3rd Grade Reading AIMS).  Additionally, WIF growth was significantly 



GROWTH ON WIF: PROGNOSIS FOR LATER PERFORMANCE 51 

correlated with end of year WIF in first grade and ORF in third grade.  However, it was not 

significantly correlated with the student’s performance on 3rd grade reading AIMS (Table 2). 

  
Table 2.	
Correlations Between Reading Measures 

 WIF Spring WIF Growth ORF Spring 3rd Reading AIMS 
WIF Spring 1 .476** .715** .445** 
WIF Growth .476** 1 .238** .013 
ORF Spring .715** .238** 1 .551** 

3rd Reading AIMS .445** .013 .551** 1 
Note. WIFSpring = end of year Word Identification Fluency (WIF) score. WIFGrowth = the 
difference in score between the initial WIF score and the end of year WIF score. ORFSpring = 
end of year Oral Reading Fluency (ORF) score.  3rd Reading AIMS = Students performance on 
the third grade Arizona Instrument to Measure Standards Reading assessment.    
*p < .05, **p < .001. 
 

Research Question 1: WIF Scores and WIF Growth as Predictors of ORF 

 It was hypothesized that both end of year WIF scores in first grade and WIF growth 

scores in first grade would predict the end of year ORF scores in third grade.  Additionally, it 

was hypothesized that WIF Growth scores would independently add to the prediction of the end 

of year third grade ORF performance.   

To assess whether descriptive data including gender, ethnicity, and the percentage of 

students receiving free and reduced lunch at each school, should be entered into the analysis as 

covariates, the researcher conducted a univariate analysis of variance.  Based on the results, the 

differences in ORF between males and females was not statistically significant, F(1, 1203) = 

1.152, p = .283.  Similarly, the differences in ORF between ethnicity groups was not statistically 

significant, F(4, 1203) = 2.561, p = .113.  The percentage of students on free and reduced lunch 

at the student’s first grade school, on the other hand, was statistically significant, F(1, 1203) = 

3.791, p < .001.  As a result of these findings, gender and ethnicity were not included in the 
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analyses for questions one and two, but the percentage of students on free and reduced lunch 

continued to be included. 

Hierarchical multiple regressions were conducted to understand the effect of the 

percentage of free and reduced lunch at the students’ first grade schools, end of year WIF scores 

from first grade, and WIF growth scores on end of year third grade ORF scores.  To assess 

whether the current data set met the assumption of independence of residuals, the researcher 

conducted a Durbin-Watson test.  This test is used to assess for correlations between the 

observed differences between the dependent variable and the independent variable (Field, 2013).  

Based on the Durbin Watson statistic of 1.909 for the full model, the current data set meets the 

assumption of there was independence of residuals.  Furthermore, based on visual inspection of a 

plot of studentized residuals versus unstandardized predicted values, the relationships between 

the independent and dependent variable of end of year ORF are linear.  There was 

homoscedasticity, as assessed by visual inspection of a plot of studentized residuals versus 

unstandardized predicted values.  The assumption of collinearity was met based on Tolerance 

statistics greater that .1 for all variables (Field, 2013).  

In the first model, the percentage of students on free and reduced lunch was included as a 

predictor.  This model was statistically significant, F (1,1401) = 5.420, p = .020.  However, this 

model accounted for less than one percent of the variance in end of third grade ORF 

performance, R2 =.004.  When end of first grade WIF scores were included in the model, the 

model continued to demonstrate a statistically significant relationship F (2, 1402) = 742.474, p 

<.001.  Furthermore, this addition resulted in a statistically significant increase in the proportion 

of variance explained with an R2 of 51.1% for the model, F(1, 1400) = 1473.830, p <.001, with 
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end of year WIF scores making a unique contribution (B = .715, p < .001).  Findings from this 

multiple regression are shown in Table 3. 

 
Table 3. 
Model Analysis Summary for Hypothesis 1 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

Change Statistics 
R Square 
Change F Change 

1a .062a .004 .003 32.580 .004 5.420* 
2b .717b .515 .514 22.748 .511 1473.830** 

Note. N = 1403.  
1a = Model includes percentage of free and reduced lunch. 2b = Model includes percentage of 
free and reduced lunch and end of year WIF score.   
*p < .05, **p < .001.   

 
To address hypotheses two and three, a separate hierarchical multiple regression was 

computed (see Table 4).  When the model included the percentage of students on free and 

reduced lunch and growth in WIF, the model was found to be statistically significant, F(2, 1202) 

= 30.736, p < .001.  Furthermore, the change in variance explained was significant with a ΔR2 of 

4.6%, F(1, 1200) = 57.433, p < .001.  The percentage of free and reduced lunch added its unique 

negative contribution in predicting ORF, B = -.068, p = .02, and WIF growth its own positive 

contribution in predicting ORF, B = .214, p < .001.   

Research Question 2: WIF Growth Predictors for Different Performance Levels 

 It was hypothesized that WIF growth scores would differentially predict end of year third 

grade ORF scores.  Specifically, it was hypothesized that WIF growth scores would best predict 

third grade ORF performance for those students who were placed in the “frustrational range” at 

the winter screening during first grade. 

To assess the interaction effect between WIF growth and WIF performance level, the 

researcher added two more blocks to the hierarchical multiple regression used to answer 
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hypotheses two and three (see Table 4).  In the first of these blocks, the researcher included the 

percentage of students on free and reduced lunch, WIF growth, and a dummy coded variable for 

students’ performance level on WIF in the winter (1 < 30, 0 ≥ 30).  This model was statistically 

significant, and demonstrated a significant increase in variance explained with a ΔR2 of 18.2%, 

F(1, 1199) = 282.938, p < .001.  Then to assess the relationship between WIF growth and the 

performance level, the research computed an interaction variable using centered WIF growth and 

the winter WIF level.  The overall model was statistically significant, F(4, 1202) = 99.634, p < 

.001.  The addition of the interaction variable added to the prediction of ORF with a ΔR2 of 2% 

(See Table 3).  Within this final model assessing the impact of growth, the growth in WIF did not 

make its own significant contribution; however, the percentage of students on free and reduced 

lunch and winter WIF level added their unique negative contributions in predicting ORF, B = -

.051, p = .044 and B = -.356, p < .001 respectively, and the interaction term added its own 

positive contributions in predicting ORF, B = .045, p < .001. 

 
Table 4. 
Model Analysis Summary for Hypotheses 2 through 4 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

Change Statistics 
R Square 
Change F Change 

1a .057a .003 .002 31.958 .003 3.858* 
2b .221b .049 .047 31.233 .046 57.433** 
3c .480c .230 .228 28.105 .182 282.938** 
4d .500d .250 .247 27.762 .019 30.772** 

Note. N = 1203.  
1a = Model includes percentage of free and reduced lunch. 2b = Model includes percentage of 
free and reduced lunch and WIF growth score.  3c = model includes percentage of free and 
reduced lunch, WIF growth score, and Winter WIF Level, 4d  = model includes percentage of 
free and reduced lunch, WIF growth score, Winter WIF Level, and an interaction term computed 
using centered WIF growth scores and Winter WIF Level. 
*p < .05, **p < .001. 
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Research Question 3: WIF Scores and WIF Growth as Predictors of reading AIMS  

The hypothesis for the third research question stated that the combination of end of year 

WIF and WIF growth scores would provide the best prediction for third grade reading AIMS 

scores.  To assess whether descriptive data including gender, ethnicity, and the percentage of 

students receiving free and reduced lunch, should be entered into this question’s analysis as 

covariates, the researcher conducted a univariate analysis of variance.  Like the earlier questions 

involving ORF, when predicting third grade reading AIMs performance, the percentage of 

students on free and reduced lunch was again statistically significant, F(1, 1202) = 2.237, p = 

.009.  However, the gender and ethnicity variables were also significant.  The differences in 

reading AIMs scores between males and females was statistically significant, F(1, 1202) = 

21.498, p < .001.  After completing an analysis of mean differences, female students tended to 

score higher (M = 3.23, SD = .541) than their male peers (M = 3.11, SD = .557). Similarly, the 

differences in third grade reading AIMS between ethnicity groups was statistically significant, 

F(1, 1202) = 3.948, p = .003. Based on an analysis of mean differences, students whose parents 

identified their child as white or Asian scored highest on average (M = 3.21, SD = .574; M = 

3.21, SD = .604 respectively).  Students whose parents identified them as black tended to score 

lower (M = 3.00, SD = .527).  As a result of these findings, sex, ethnicity, and the percentage of 

students on free and reduced lunch were included in the following analyses. 

A hierarchical multiple regression was conducted to understand the individual effects of 

the demographic variables (the percentage of free and reduced lunch, ethnicity, and gender), end 

of year WIF scores from first grade, and WIF growth scores when predicting third grade reading 

AIMS (See Table 5).  In the first model, only the demographic variables of free and reduced 

lunch, gender, and ethnicity were entered as predictors.  This model was statistically significant; 
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however, this model accounted for only around 2% of the variance in third grade reading AIMS 

performance, R2 = .025, F (3,1201) = 10.316, p < .001.  Ethnicity added a unique negative 

contribution in predicting Reading AIMS, B = -.041, p = .006, and gender added its own positive 

contribution in predicting Reading AIMS, B = .141, p < .001.  The contribution from the 

percentage of students on free and reduced lunch was not statistically significant. 

 
Table 5. 
Model Analysis Summary for Research Question 3 

Model R R Square 
Adjusted R  

Square 
Std. Error of the  

Estimate 

Change Statistics 
R Square  
Change F Change 

1a .159a .025 .023 .532 .025 10.316** 
2b .463b .215 .212 .477 .189 288.816** 
3c .499c .249 .245 .467 .034 53.930** 

Note. N = 1304.  
1a = Model includes percentage of free and reduced lunch, gender, and ethnicity. 2b = Model 
includes percentage of free and reduced lunch, gender, and ethnicity, and end of year WIF score.  
3c = model includes percentage of free and reduced lunch, gender, and ethnicity, end of year WIF 
score, and WIF growth score.  
*p < .05, **p < .001. 

 

When end of first grade WIF scores were included in the next step, the model continued 

to demonstrate a statistically significant relationship F (4, 1201) = 18.639, p <.001.  

Furthermore, this addition resulted in a statistically significant increase in the proportion of 

variance explained with ΔR2 of 18.9% for the model, F(1, 1197) = 288.816, p <.001.  In this 

model, end of year WIF scores added a positive contribution in predicting Reading AIMS 

performance, B = .436, p < .001.   

Finally, to assess the predictive value of adding in WIF growth, a third multiple 

regression model was computed including the demographic variables, end of year WIF 

performance, and growth in WIF.  This model was found to be statistically significant, F(5,1201) 
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= 17.265, p < .001.  However, the increase in variance explained was relatively small, ΔR2 = 

.034, F(1, 1199) = 55.427, p < .001. 
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Chapter 5: Discussion 

This final chapter will summarize the results and discuss how these findings contribute to 

the larger body of literature.  Additionally, this chapter will discuss the limitations in the study, 

and make recommendations for future research on curriculum based measures specifically, and 

measures of reading performance at large. 

Purpose 

The purpose of this study was to investigate the predictive value of WIF performance and 

WIF growth when predicting third grade reading performance.  More specifically, the study 

aimed to provide practitioners with additional insight on how CBM data can be used to inform 

educational and intervention decision-making.  This study adds to the existing literature by using 

the frameworks of prior research on passage reading fluency CBMs for investigating the 

predictive validity of WIF assessments.  It also builds upon prior research by examining the 

growth on this early reading measure as a predictor for later reading performance.   

Overview of Findings 

 The first research question was whether end of year WIF performance in first grade, the 

growth in WIF scores across first grade, or a combination of the two better predicted end of the 

year ORF performance in third grade.  The first hypothesis, that end of the year WIF scores in 

first grade would predict end of year ORF scores in third grade, was supported by this analysis.  

The results indicated that WIF scores are not only correlated with ORF scores, but also 

independently added to the explained variance in end of third grade ORF performance.  This 

finding supports prior research that had demonstrated that word reading measures are highly 

related to ORF measures, and that these tasks can predict later reading performance (Clemens et 

al., 2011; Beach & O’Connor, 2013; Burke et al., 2009; Fuchs et al., 2004; Speece et al., 2011).  
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Furthermore, it suggests that school-based practitioners should continue to use student’s 

performance on WIF as a reasonable indicator of how a student will perform later in school.  

Specifically, practitioners should continue to focus on where a student finishes the year on CBM 

measures compared to local and standardized norms like those developed by Deno and 

collaborators (1977) when identifying students in need of further interventions.   

 Hypothesis two, that WIF growth scores from first grade would predict end of year ORF 

performance in third grade, was based upon prior research that examined the use of growth on 

ORF measures when predicting later standardized test performance (Kim et al., 2010; Keller-

Margulis et al., 2008).  However, unlike those studies, the current study chose to use the simple 

growth calculation used in Good and colleagues (2008) study so that teachers could easily 

calculate their students’ growth.  Based on the current study, this simple WIF growth score was 

significantly correlated with end of year ORF performance.  Furthermore, it improved the 

proportion of explained variance in third grade ORF performance.  Based on these findings, both 

end of year WIF and the growth in WIF provide meaningful information in identifying students 

at risk for later failure. 

 Additionally, based on the results of hypothesis four, which posited that WIF growth 

scores would best predict third grade ORF performance for those students who fall in the 

“frustrational range” on WIF at the winter screening during, the growth in WIF is most 

meaningful for those students that are at risk (i.e. in the frustrational range).  These findings are 

consistent with Kim and collaborators (2013) study, which found that the slope of those 

individuals in the lowest reading group was predictive of later achievement, whereas, the slope 

of higher achieving individuals was not predictive of later achievement.  These findings suggest 

that educational professionals can use the growth in students’ skills in addition to their overall 
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performance to identify those students most at risk.  With this additional information, students in 

need of additional intervention will be able to be identified earlier, and therefore hopefully avoid 

future failure. 

Hypothesis five stated that the combination of end of year WIF scores and WIF growth 

scores would provide the best prediction of AIMS reading in third grade.  This hypothesis was 

based on past research that had examined ORF and ORF growth scores when predicting 

standardized reading measures (Yeo, 2010; Kim et al., 2010).  The analyses in the current study 

partially supported this prior research, indicating that end of year WIF scores were correlated 

with third grade students’ performance on AIMS reading.  However, examination of the 

correlations between reading measures demonstrated that the growth in first grade WIF was not 

correlated with third grade performance on AIMS reading.  Additionally, the results from the 

hierarchical multiple regression analysis demonstrated that the growth indicator did not 

significantly improve the explained variance in AIMS reading performance. 

 Overall, the results of the current study support the use of WIF measures for first grade 

students, and support prior research indicating a strong relationship between WIF and ORF 

measures.  Furthermore, the simple WIF growth measure used in this study added a meaningful 

and unique contribution when predicting future achievement on fluency measures, especially for 

those with lower reading achievement.  Additionally, based on these results certain factors 

including socio-economic status, gender, and ethnicity may impact the relationship between WIF 

and later reading measures.   

Socioeconomic Status.  More specifically, the current study found the percentage of 

families that are eligible for free and reduced lunch was a covariate with ORF performance.  

Prior research like that of Aikens and Barbarin (2008) has shown that socioeconomic status 
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differences impact kindergarten through third grade students’ reading achievement in numerous 

ways.  For example, they found that lower socioeconomic status is related to fewer books in the 

home and higher levels of parental stress; and that these factors were significantly related to 

lower reading performance of students in preschool and kindergarten.  Then, as students 

progressed in grades, their reading achievement became more highly related to the 

socioeconomic indicators in the schools and neighborhoods.  Specifically, they found that higher 

percentages of students in poverty, lower physical conditions surrounding schools, and lower 

community environment (i.e. lower perceived safety or higher proportions of graffiti and litter) 

were associated with lower reading achievement.   

Gender.  With regard to gender, the current study found that there were significant 

differences on third grade reading AIMS performance between males and females.  Specifically, 

females in this study tended to score higher than their male peers on third grade reading AIMS.  

This finding is consistent with Logan and Johnston (2009) study that assessed reading abilities 

and attitudes in 232 elementary school students, and found higher reading achievement in the 

female students.  These researchers also found that the female students in the study also had a 

more positive attitude toward school in general, a more positive attitude toward reading 

specifically, and read more frequently than their male peers.   

Ethnicity.  Finally, the results of the current study demonstrated significant differences in 

performance on the third grade AIMS Reading assessment.  Specifically, this study found that 

students who had been identified as Asian tended to score the highest, and students who were 

identified as black tended to score the lowest.  These differences are similar to those found in the 

U.S. Department of Education (2017) report on status and trends in the education.  Specifically, 

the report noted that when looking at the performance of 12th grade students on the National 
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Assessment of Education Progress in 2015, students who were identified as black scored 30 

points lower on average than their peers who were identified as white.  Furthermore, this 

difference has not significantly changed since 1992.   

Based on the findings of this study and prior research, indicating significant differences 

in performance across different demographic groups, practitioners should be aware that certain 

students could be more at risk than others for later reading difficulties.  As a result, educational 

professionals may want consider each student’s background and environment as additional 

factors when identifying students for possible interventions.  Additionally, it may be important to 

consider some interventions that are aimed at the student’s larger environment including access 

to appropriate reading materials outside of school. 

Limitations of the Study 

 Several factors in this study suggest that caution should be taken when interpreting the 

findings.  These limitations include issues related to sampling and measurement and are included 

below. 

 Sampling. The first limitation related to sampling was that all of the students included in 

this study were enrolled in the same suburban southern Arizona school district.  As a result, all of 

the students were receiving the same curriculum.  Furthermore, because the school district in 

question has a prescribed response to intervention system in place, all students that received 

interventions were identified using the same method, and received the same interventions.  

However, the current study did not identify those students that received the prescribed 

intervention, or whether they responded to the intervention.  As a result, it is unclear how this 

district’s intervention or other interventions may impact WIF growth and later academic 

achievement.   
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 A second limitation of this sample is the lack of ethnic diversity and students identified as 

English Language Learners.  The current district has a very small number of students identified 

as English Language Learners (ELL), so this group was removed from the analyses.  

Furthermore, the current sample was identified as primarily White, non-Hispanic, with the 

second largest group being Hispanic.  These two groups made up around 90% of the sample, 

whereas all other ethnic groups made up the remaining 10% of the sample.  For example, around 

5% of the students in the study were identified as African American.  However, based on the 

2010 United States census, around 13% of the United State population in 2010 identified 

themselves as African American (U.S. Census Bureau, 2011).  As a result, it is possible that the 

findings from this study are not applicable to all ethnic groups.  Additionally, based on the 2010 

census report, some of the fastest growing ethnic groups in the United States are Asian, Hispanic, 

and Native Hawaiian and Other Pacific Islander.  Consequently, studies focused on those ethnic 

groups and ELL students specifically may provide meaningful information for reading measures 

going forward. 

 Measurement.  With regard to measurement, there are several considerations.  The first 

consideration is that the current study did not track those students who were receiving 

individualized interventions or those identified for special education.  As a result, it is unclear 

how those factors could have impacted the overall performance or growth across these measures.  

Additionally, both the WIF spring and the ORF spring scores used in these analyses were the 

initial screening scores and did not take into consideration any change in the scores that might 

have occurred with the district’s Can’t Do/Won’t Do assessment process.  With this process, 

students who originally fell in the “frustrational range” and bottom 16% of the class are 

rescreened with the additional instruction that if they can beat the previous score, they can earn a 
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prize.  As a result, it is unclear whether all of the included screening scores are valid or reliable 

measures of each student’s true reading fluency skills.  Instead, some scores could have been 

highly impacted by students’ effort, focus, and interest level.  Furthermore, when using these 

scores to predict end of year third grade performance on state assessments, it is important to note 

that the previous state system has been replaced. 

Currently, students in Arizona are assessed using the AZMerit assessments.  Based on 

parent information provided from the Arizona Department of Education, the AZMerit assessment 

differs from the prior used AIMS assessments in several ways.  First of all, it is primarily 

administered in a computerized format instead of the previously used paper based assessments.  

Additionally, it is aimed at assessing students’ progress toward college and career readiness, and 

therefore is based off of the more recent Arizona state standards.  As a result, it is possible that 

the relationships demonstrated between the state assessment and CBMs in this study will differ 

with the new state assessment.   

 Additionally, this study did not account for difference in absenteeism between or across 

students.  In other words, it did not account for whether a student had significant attendance 

differences between first and third grade; or account for the differences between students in the 

percentage of absenteeism during their educational careers.  This is important because based on 

Ready’s (2010) study that assessed the impact of absenteeism on kindergarten student’s growth 

in literacy skills, literacy skill development is highly correlated with student attendance.  

Specifically, Ready found that with increasing absenteeism, students experienced significant 

decreases in literacy development across one school year.  This relationship was even more 

significant for students from lower socio-economic status families. Additionally, the current 

study did not take into account whether the students were consistently enrolled in the district 
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throughout the whole study period.  This is notable because if students left the district during the 

second grade, but were enrolled during the first and third grades, their growth could have been 

differentially impacted by the instructional practices of other districts.     

Future Directions 

 The results of the current study are promising in that they continue to support the use of 

quick fluency measures that teachers can use throughout the year to assess reading skills of their 

students, and identify students in needs of further intervention.  A primary goal of this research 

was to assess whether practitioners in the schools should be investigating student growth as well 

as student final achievement to better inform educational and intervention decision-making.  The 

ultimate objective behind this research was to identify those students at risk more quickly and 

accurately, and provide immediate and early intervention before having students fail and risk 

more significant academic consequences later on.  The findings of the current study 

demonstrated that the use of growth on these measures adds a meaningful amount to the 

prediction of future achievement, especially for those in the low reading achievement group.  As 

a result, it suggests that the growth that students make throughout the year is also an important 

factor to take into account when identifying students for intervention.  Additionally, it suggests 

that those students in the lower achieving range with higher rates of growth are less likely to 

struggle later on in school.  As a result, it further supports the importance of intervening with 

struggling students earlier on, so as to improve their rate of growth, and decrease their likelihood 

of later academic difficulties or possible need for special education services.  However, there 

continues to be a critical need for more research that further evaluates the impact of a variety of 

interventions, other assessment methods, risk factors, and the role that students’ growth could 

play. 
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 Future studies should assess other methods for looking at growth in CBMs overtime to 

assess whether there are other ways that educational professionals should be assessing students’ 

change in performance.  In addition, as the state standards change to the College and Career 

Readiness Standards, and methods for assessing overall academic achievement in different states 

change and develop, researchers should assess whether the predictive validity of CBMs in 

general changes.  Furthermore, with more standardized assessments being administered in a 

computerized format, future research needs to examine the impact, feasibility, validity, and 

reliability of curriculum based assessments being administered electronically.  Finally, research 

needs to continue to examine the impact that attendance and lower socioeconomic status have on 

reading in general, and CBM measurement specifically.   

Conclusion 

 In summary, reading skill development has a critical impact on future educational 

performance and life achievement.  This study was the first to assess the value of final 

performance on WIF and growth on WIF when predicting reading performance two school years 

later.  The results of these analyses suggest that students’ performance on early academic reading 

measures continue to be predictive of reading performance, even two school years later.  

Furthermore, results indicated that simple measures of growth on WIF demonstrate a significant 

relationship to later reading fluency measures, especially for those students performing in the 

“frustrational range.”  This is important because it continues to provide support for the use of 

these CBMs to identify students at risk of later failure.  Furthermore, it suggests that by 

providing struggling students with research-based interventions and improving their rate of 

growth, it could reduce their likelihood of later academic failures and possible need for special 

education. However, the results of this study suggest that continued research is needed to help 
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provide additional guidance on how growth relates to different populations of students, and how 

different interventions impact students’ growth and later achievement. 
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Appendix A 

Example of Word Identification Fluency Probe 
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Appendix B 

Example of Standardized Word Identification Fluency Directions 

 

  

July 2012 / district standardized directions 

 

Scripted Instructions for 
Word Identification Fluency CBM Probe Administration 

Provide the class with an independent seatwork assignment.  Call individual students away from the 
group to read with the teacher one on one.  Place the practice list in front of the child.   
 
Say, “We’re reading with everybody in class today. I’m going to show you a list 
of words. It will look like this (point to practice list) but will have more words 
on it. When I say, “Go”, you’ll read the words as quickly and correctly as you 
can. Start here (point to first practice word) and go down the page (run your 
finger down the first column). If you don’t know a word, just tell me and I’ll tell 
you to try the next word. Keep reading until I say stop.  Any questions?  
 
First we’ll do these practice words (cover the second column of words with a 
blank piece of paper). I’ll say “Go,” and you’ll read them as quickly and 
correctly as you can. Don’t worry if you don’t know all of them. You can point 
to each word so you don’t lose your place. Ready? Go! 

 
Have the student read the practice words. If the student hesitates, prompt him/her by saying, “Go on” after 
2 seconds. If the student is attempting to sound out the word, move on after 5 seconds by saying, “Go on” 
and using your finger to point to the next word if necessary.  Do NOT correct mistakes.  Set your 
countdown timer to 1 minute.  
 
 Say, “OK. I like how hard you’re working! Now you’ll read some more words. 
Remember to read quickly and correctly, and just tell me if you don’t know a 
word. (Place student probe in front of the child. Place the blank sheet of paper over 
the probe so only the first column shows.) You can point to each word so you 
don’t lose your place. Ready? Go! 
 
Be sure the timer is set for 1 minute. Begin the timer when the student says the first word. Move the blank 
sheet of paper across the page, column by column as the student reads. Remember to move the blank 
sheet over when the student reaches the last word in the column. If the student hesitates, prompt by 
saying, “Go on” after 2 seconds. If the student is attempting to sound out the word, move on after 5 
seconds by saying, “Go on.” Do NOT correct mistakes. When the timer beeps say, “Stop” and something 
positive. 
 
Draw a line under the student’s last response as the timer beeps. If the student finishes the list before the 
timer beeps, write down the # of seconds it took for the student to complete the list. When calculating the 
score, “adjust” the score and circle the adjusted/prorated score. 
Scoring: 

1. Record correct responses as 1 on the examiner score sheet, incorrect responses as a 0 as the 
student reads. 

2. Add the total score (number of correct responses) and record it at the bottom of the examiner 
form. Also record the number of errors. 

Adjusting the score: # of words correct divided by the # of seconds. (Don’t round.) Multiply by 60. 
This # is the “adjusted score”. 
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Appendix C 

Example of Oral Reading Fluency Probe 

 

Note. From “Six-Minute Solution,” by G. Adams and S. Brown, 2007.  Copyright 2007 by 
Voyager Sopris Learning.  Reprinted with permission. 
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Appendix D 

Example of Standardized Oral Reading Fluency Directions 

 

 

  

  

July 2012 / district standardized directions 

 

Scripted Instructions for 
Oral Reading Fluency CBM Probe Administration 

 
Provide the class with an independent seatwork assignment.  Call individual students away from 
the group to read with the teacher or examiner one on one. Place the copy of the student sheet in 
front of the student and the examiner copy on a clipboard out of student sight. Write the student’s 
name and grade, teacher name, and today’s date on the top of the examiner copy. 
 
Set the countdown timer for 1 minute.  
 
Say,  “We’re reading with everyone in your class today. When I say ‘Begin,’ 
begin reading aloud here (point to first the first word).  Read across the page 
(demonstrate by pointing). Try to read each word. If you come to a word that 
you don’t know, I’ll tell it to you.  The goal is to read as many words correctly 
as you can in one minute.  Be sure to do your best reading.  Do you have any 
questions? 
 
 Double check that the countdown timer is set for 1 minute. Say, “Begin.”  

 
Start the timer as the student says the first word. Allow the student to read for one minute.  
Follow along on your copy, marking the words that are read incorrectly with a slash mark. If the 
student pauses on or “fumbles” with a word, wait three seconds, say the word, and move on. 
 
When the timer rings say, “Stop reading.”  Draw a vertical bracket after the last word read.  
Thank the student for reading. 
 
Scoring: 
Count the total number of words read and count the number of errors. The score equals the total 
number of words read minus errors (total words read correctly). Mark the total words read, 
errors, and number of words read correctly on the scoring sheet. Errors are words that are 
mispronounced (other than dialect), omitted words, substitutions, reversals, and words that you 
have to tell the student after three seconds.  If a student self-corrects an error before 3 seconds 
have elapsed, count the word as correct.  If a student self-corrects after three seconds have 
elapsed, count the word as incorrect.  Additions (i.e., words the student adds to the passage) and 
repetitions of words or phrases are not counted as errors. If a student skips an entire line, it is 
counted as one error. (Do not count the words in this row in when calculating the total number of 
total words read.)  If the student consistently mispronounces a proper name (and has not had the 
word pronounced to him/her as a result of the 3 second rule), count it as one error total. 
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