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ABSTRACT 

This study investigated the effects of teaching prescriptive and teacher-guided decoding lessons 

to kindergarten students in need of Tier 2 interventions in the Georgia Response to Intervention 

protocol based on DIBELS curriculum-based measurements.  A causal-comparative design was 

used to examine spring 2018 DIBELS benchmarks scores of kindergarten students in a large 

rural school district in northwest Georgia.  Students in the treatment group received Tier 2 

intervention following a newer curricula termed Differentiated Reading Instruction (DRI) from 

the manual How to Plan Differentiated Reading Instruction (2017).  Students in the control 

group received a similar commercially-based intervention.  The curriculum-based measurement, 

DIBELS, served as the assessment for the research study.  A one-way MANOVA was initiated 

to analyze archival data from spring 2018 DIBELS benchmark scores. The analysis indicated 

that there was not a statistically significant difference between the scores of the students in the 

linear combination of the dependent variables based on the scores of students who participated in 

the treatment compared to the control group.  Therefore, the researcher failed to reject the null 

hypothesis. Limitations, implications, and further suggestions for research are considered.  

Keywords:  Response to Intervention, DIBELS, decoding, reading, kindergarten, 

elementary school, Differentiated Reading Instruction  
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CHAPTER ONE: INTRODUCTION 

Overview 

 A variety of research exists which points to the importance of early intervention in 

remediating students’ difficulties in reading.  While such research exists, schools around the 

nation are still charged with the task of providing explicit, research-based, scientific-based, or 

evidence-based interventions that will support students’ struggles in early reading.  This is the 

fundamental underpinning of the Response to Intervention (RTI) design.  Furthermore, such 

early reading interventions in the RTI process must be carefully selected to verify that learning 

will occur with supporting evidence from curriculum-based measures. This study will address a 

gap in the literature that exists with a selected decoding intervention and its effects on 

curriculum-based measures in kindergarten to assess early reading fluency. 

Background 

  Since 1992, little growth in scaled scores of high stakes, norm-referenced reading ability 

tests in fourth grade has been observed with no substantial change in scores since 2005 (NAEP 

Reading Report Card, 2017).  In fact, lower performing students nationwide who took the NAEP 

test in 2017 scored lower on the test than in 2015 (NAEP Reading Report Card, 2017).  With 

these hard truths, teachers and administrators must face the realization that students in America 

are in need of systematic intervention.  This systematic intervention needs to be early, as soon as 

the problem is identified.  Therefore, it is imperative that intervention is initiated and response to 

those interventions is measured—and measured early. 

Prior to 2004, schools had not been introduced to the concept of intervention.  RTI was 

birthed from the mandates of Individuals with Disabilities Education Act (IDEA) in 2004.  This 

protocol provided for a way to intervene for students who were identified as struggling in 
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academic areas through a problem-solving design of screening through curriculum-based 

measurements, identification, multi-tier intervention, progress monitoring, and referral to special 

education.  Prior to the reauthorization of IDEA in 2004, states over-identified students using 

only a discrepancy model measuring the severe discrepancy between intellectual ability and 

actual achievement to identify students for special education services.  RTI provides a roadmap 

for students to receive instruction in a multi-tiered process that focuses on student achievement 

instead of student problems (Bradley, Danielson, & Doolittle, 2005).  The overall thought behind 

RTI is that fewer students will be identified as needing special education services, and more 

students will benefit from proper intervention in the general education setting.      

However, in a study implemented by the U.S. Department of Education (Balu et al., 

2015), it was found that RTI services in a wide-scale sample of schools largely resulted in 

schools identifying students for Tier 2 or Tier 3 reading intervention, but many of those students, 

74 % to be exact, remained in the same tier over the course of one year.  Perhaps this proportion 

of students could have avoided being placed in the same tier for the entire year if proper 

interventions in a proper RTI protocol were selected to remediate the wide number of students 

identified using curriculum-based measurements.  Stahl (2016) affirmed the need for the layering 

of RTI to include a healthy core curriculum, a differentiated Tier 2 that targets specific skill-

deficits, and a Tier 3 or 4 that offers intensive instruction in an individualized fashion.     

Since RTI in the area of literacy calls for early intervention and screening of reading 

difficulties to determine the readiness level of students, the idea of providing systematic 

intervention with the support of a teacher or trained professional aligns with the works of Lev 

Vygotzky, a Soviet psychologist (Thomas & Dykes, 2010).  Vygotsky’s research on Zone of 

Proximal Development (ZPD) in the sociocultural theory of learning relates to RTI in that it calls 
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for instruction to be slightly above the reach of the student with support of the teacher, so that 

students can access the curriculum independently at a higher level in their “zone.”  Wass and 

Golding (2014) wrote, “We should pitch what we teach so that it is slightly too hard for students 

to do on their own, but simple enough for them to do with assistance. Our teaching will be more 

effective if we teach in this ZPD” (p. 671).  It is not without mention that the goal of intervention 

is the same—to foster independence in the skills taught that at once students could not do 

without the help of the teacher or interventionist (Blake & Pope, 2008).   

Additionally, many early literacy interventions mirror the work of George A. Miller, who 

formed the information processing theory (Miller, 1956).  The information processing theory 

supports the idea that if the human, or student, receives an external stimulus, it will flow into 

sensory memory and by repetition will flow into short-term memory.  Thus, information, much 

like a computer, will process information from short-term memory, eliciting a response, to store 

the information into long-term memory.  This is ensured when the information is repetitively 

encoded and retrieved (Suthers, n.d.).  The RTI model works with many literacy interventions in 

that learning stimuli are repeatedly and systematically presented to students in direct instruction 

so that early literacy skills are automatically associated and cycles of new information occur, 

keeping repeated encoding and retrieval the focus of intervention for fluency and comprehension 

to improve in the long-term (Huitt, 2003; Slate & Charlesworth, 1989).           

The works of Vygotsky and Miller support the argument for early intervention in a RTI 

model with repeated, systematic lessons which initiate learning stimuli to reach long-term 

memory.  If students are to learn to read as early as kindergarten, remediation must begin as soon 

as the problem is identified for future reading success.  To strengthen reading ability is to 

identify the problem as early as kindergarten, in the RTI process, and combat it with purposeful 
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reading while strengthening the sound/symbol relationship of sounds in words (Gutloff, 1999).  

Our nation needed and still needs Response to Intervention to continue the march toward reading 

achievement.           

 RTI was initiated from the passage of IDEA in 2004 which “provides a protocol for 

identifying students with specific academic deficits and [for students] who demonstrate the need 

for individualized forms of instruction” (Ridgeway, Price, Simpson, & Rose, 2011, p. 83).  The 

architecture of RTI provides for a research-based core curriculum, systematic screening for 

academic/behavioral/speech progress, timely progress monitoring, and multiple tiers of 

intervention which are differentiated in degree of intensity as the need for individualized 

instruction is documented.  While there is no minimum or maximum number of “tiers” for 

intervention, most states utilize a three-tier model, giving states flexibility to design their own 

RTI models (Zirkel, 2018).  The RTI model is widely known as a problem-solving model that 

works to intervene in multiple areas of instruction and allows for another model of identification 

of students with disabilities.  RTI, however, is not the vehicle to special education.  It is a 

prescriptive model for differentiated and individualized instruction. 

 Prior to 2019, Georgia was the only state that included a four-tier model of RTI.  Tier 1 

provides for core instruction that is standards-based driven.  In this tier, universal screening 

occurs which works to identify students who will potentially need additional tiers of intervention.  

Progress monitoring will also occur to rate the effectiveness of student responses to instruction 

on grade level standards.  In Tier 2, students who are identified as needing intervention after 

universal screeners and progress monitoring receive differentiated instruction on grade level.  As 

students progress through Tier 2 and adequate progress is not made, students can receive a 

referral to the Student Support Team (SST), or Tier 3, where individualized instruction occurs on 
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a daily basis.  This instruction is provided on a layer of Tier 1 and Tier 2.  Tier 4 is the final tier 

of intervention and requires a referral to special education.  Tier 4 also includes specialized 

instruction for students with disabilities, gifted students, and English Learners (EL) students 

(Georgia Department of Education, 2011).    

 The state of Georgia recognizes Dynamic Indicators of Basic Early Literacy (DIBELS) as 

a universal screener and progress-monitoring tool which can identify students who struggle in 

literacy (Good & Kaminski, 2002).  DIBELS is also known as a curriculum-based measurement 

which functions to assess grade level skills and standards.  There is no set universal screener for 

schools to choose.  However, screeners like DIBELS must measure basic literacy, identify 

students who need additional intervention or assessment, and generate positive outcomes 

(Georgia Department of Education, 2009).  DIBELS has been known to provide for positive 

outcomes as it can be used in any tier of the RTI process.  It is normally given three times a year.  

DIBELS serves to assess early letter identification, phonological awareness, phonics/decoding 

fluency, and beginning comprehension (Hoffman, Jenkins, & Dunlap, 2009).  Early DIBELS 

measurements can predict future reading achievement (Cummings, Kaminski, Good, & O’Neil, 

2010; Good, Baker, & Peyton, 2008; Yesil-Dagli, 2011).           

 When a problem is identified from the universal screener or progress monitoring, 

teachers are charged with implementing research- or evidence-based interventions in the areas of 

deficiency that were identified.  The earlier the reading problem is identified, the earlier 

interventions can be in place to close the achievement gap.  However, because of the lack of 

norm-referenced tests in the early grades (kindergarten–second grade) and that some 

professionals see early reading problems as likely to be fixed over time, early intervention is 
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often overlooked and given only to older students (Foorman, Dombek, & Smith, 2016).  This 

lessens the chance of remediation of reading difficulties in the domains of reading.    

Problem Statement 

According to the National Center for Educational Statistics (Snyder, 2018), only 36% of  

fourth grade students were at or above proficiency level, with this number only increasing by 9% 

since 1992.  This presents the realization that as of 2017, 64% of students were below 

proficiency level on fourth grade high-stakes reading assessments.  These statistics indicate the 

need for early reading intervention in the RTI protocol.  Longitudinal studies suggest that early 

intervention in the areas of phonemic awareness, letter naming fluency, and phonics/decoding 

can decrease the chances of reading difficulty as late as the seventh grade (Partanen & Siegel, 

2014).  Furthermore, waiting to address decoding deficiencies can prove taxing to the 

interventionist and/or classroom teacher due to the increasing text complexity and nature of 

advanced phonics (O’Connor, Harty, & Fulmer, 2005).  It is imperative that intervention in 

decoding begins when the problem is identified.       

The state of Georgia (Georgia Department of Education, 2011) recommends teachers and 

interventionists select interventions that meet the scientific evidence or research-based criteria 

and are proven to remediate the early reading difficulties that are identified through screening 

and progress monitoring using curriculum-based measurements.  To date, few systematic 

interventions exist in Georgia that are found effective in building early decoding skills in the 

kindergartener.  Early intervention is crucial in remediating difficulties in reading.  Oftentimes, 

the first difficulty in reading is manifested in the kindergarten year of instruction.  The research 

is rich in the implementation and effectiveness of RTI, but there exists a lack of research on the 

early detection and remediation of early reading skills using the earliest literacy skills (Utchell, 
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Schmitt, McCallum, McGoey, & Piselli, 2016).  Research supports the use and importance of 

systematic and intensive decoding interventions to remediate reading difficulties.  The problem 

is whether or not kindergarteners who were taught using the DRI performed better on the 

DIBELS assessment than those who did not. 

Purpose Statement 

 The purpose of this quantitative, causal-comparative study is to examine the effects of a 

systematic Tier 2 reading intervention named Differentiated Reading Instruction (DRI) created 

by authors Sharon Walpole and Michael McKenna (2017) in their book How to Plan 

Differentiated Reading Instruction as compared to that of another intervention program.  This 

research examined the spring archival data from 2018 DIBELS scores for 106 kindergarten 

students identified in Tier 2 in the RTI process.  These students were either identified as 

receiving the intervention (DRI) or were identified as not receiving DRI and came from five 

schools in a large rural school system in northwest Georgia. 

 The scores on the spring 2018 DIBELS in letter naming fluency, phoneme segmentation 

fluency, and nonsense word fluency of the 106 kindergarten students served as the dependent 

variables for the study.  Based on their fall 2017 benchmark scores at or below the 40th 

percentile, some students were identified as needing intervention.  Some were placed in groups 

using the target intervention, the DRI, and others were placed in groups who did not use it.  For 

the purpose of this study, the data for 53 students who used the DRI and 53 students who used 

another intervention were used as the independent variable.   

Significance of the Study 

 When students are identified as having struggles in early reading and can participate in 

effective response to intervention that is prescriptive and systematic, their reading performance 
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outnumbers students who receive inadequate intervention or intervention that comes too late in 

the process to remediate difficulties (Otaiba et al., 2014).  Denton (2012) reported, “Kindergarten 

may represent a window of opportunity during which intervention is most likely to prevent 

reading difficulties for many children” (p. 236).  Although RTI continues to be of focus in 

today’s schools and crucial to closing achievement gaps, teachers have reported weaknesses in 

the understanding of the RTI protocols and how to remediate reading deficits in the areas of 

phonemic awareness and phonics (Spear-Swerling & Cheesman, 2011).  Thus, if achievement 

gaps in the area of reading are to be closed, reading intervention must start early and it must 

address early literacy skills in phonemic awareness, letter naming, and decoding in a strong 

response to intervention protocol.   

 The authors of the DRI intervention worked with teachers across the nation during the 

Reading First grant, a federal literacy grant, which derived from the Bush Administration in 

2004.  Prior to the creation of the intervention, a model of assessment and core curriculum 

embedded intervention was the focus of the RTI process (McKenna & Walpole, 2005).  As the 

need for a systematic decoding intervention arose, the authors provided embedded assessments 

that would, alongside curriculum-based measurements, identify specific deficits in reading 

(Walpole & McKenna, 2009).  The most current edition provides for systematic instruction 

beyond decoding to build fluency and comprehension skills in Tier 2 of the RTI process 

(Walpole & McKenna, 2017).  As previous research has indicated, DRI is a beneficial 

intervention, but more research should be conducted to examine the effects of the intervention on 

early literacy skills as measured by curriculum-based measurements (Hearn, 2014).   

 The state of Georgia has recognized the DRI curriculum as an evidence-based 

intervention for the purposes of providing interventions in the early childhood classroom.  While 
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there lacks wide scale research on its effectiveness, the methods and practices in the 

interventions are highly effective (Walpole & McKenna, 2017).  This study may assist 

administrators, teachers, interventionists, and literacy specialists in providing kindergarteners 

with an intervention that initiates instruction in phonemic awareness, letter naming fluency, and 

early decoding. Additionally, this study supports the need for curriculum-based measurements to 

assess progress and connect the interrelatedness of distinct skills.  Prescribed curriculum-based 

measurements such as DIBELS “tell the teacher how well the instruction is working within the 

context of foundational literacy skills for each student who may require such close and accurate 

monitoring” (Langdon, 2004, p. 58).  Administrators and teachers will also see the benefits of the 

Tier 2 intervention and the relationships it provides in remediating early kindergarten decoding 

skills.           

Research Question 

RQ1:  Do kindergarten students who receive Differentiated Reading Instruction as a RTI Tier 2 

decoding intervention have different DIBELS letter naming fluency (LNF), phoneme 

segmentation fluency (PSF), and nonsense word fluency (NWF) benchmark scores on the end-

of-the-year benchmark when compared to students who did not receive DRI? 

Definitions 

1. Alphabetic Principle—Alphabetic Principle is the knowledge of the relation between 

speech sounds and the letters/letter patterns that represent them (Earle & Sayeski, 2017, 

p. 262).   

2. CBM—Curriculum-based measurement (CBM) is a diagnostic assessment which 

identifies  progress toward skill-based, grade level standards (Deno, 2003).   
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3. Decoding—Decoding is also known as phonics instruction which teaches children the 

relationships between the letters of written language and the individual sounds of spoken 

language (Armbruster, Lehr, Osborn, & Adler, 2008).   

4. DIBELS—Dynamic Indicators of Basic Early Literacy Skills (DIBELS) is a fluency-

based curriculum-based measurement which consists of several one-minute, timed 

assessments which assess students’ proficiency in early reading skills (Langdon, 2004).   

5. DRI—Differentiated Reading Instruction (DRI) is a Tier 2 decoding intervention 

designed by Sharon Walpole and Michael McKenna (2007) to remediate deficiencies in 

reading. 

6. Fluency—Fluency in reading is defined by the National Institute for Literacy as the 

ability to read text accurately and quickly (Armbruster et al., 2008).   

7. Intervention—An intervention is anything a school does above and beyond what all 

students receive to help certain students succeed academically (Buffum, Mattos, & 

Malone, 2018).  

8. IDEA—Individuals with Disabilities Education Act (IDEA, 2004) is a federal mandate in 

response to IDEA of 1975.  It provides for procedural safeguards of students with 

disabilities to include the use of research and scientific-based interventions to remediate 

learning difficulties.  IDEA also introduces Response to Intervention as a protocol to use 

to identify students with learning disabilities (Steinberg, 2013).   

9. LNF—Letter Naming Fluency (LNF) is an administered test of the DIBELS curriculum-

based measurement which reports kindergarten and first grade students’ ability to 

correctly name as many random uppercase and lowercase letters of the alphabet within 



23 

 

one minute.  LNF measures students’ attainment of the alphabetic principle (University 

of Oregon, n.d.).  

10. NWF—Nonsense Word Fluency (NWF) is an administered test of the DIBELS 

curriculum-based measurement which reports kindergarten through second grade 

students’ ability to correctly read as many correct letter sounds of pseudo words in one 

minute.  Students are given more points for decoding the entire word.  NWF is a 

measurement of early decoding ability (University of Oregon, n.d.).  

11. PSF—Phoneme Segmentation Fluency (PSF) is an administered test of the DIBELS 

curriculum-based measurement which reports kindergarten through second grade 

students’ ability to, after hearing pronounced words, correctly isolate as many sounds of 

those words in one minute.  PSF is a measurement of early phonemic awareness 

(University of Oregon, n.d.). 

12. Phonemic awareness—The National Institute for Literacy defines phonemic awareness as 

the ability to notice, think about, and work with individual sounds in spoken words 

(Armbruster et al., 2008).   

13. POI—Pyramid of interventions (POI) is a graphic designed to illustrate the RTI protocol 

where students receive primary, secondary, and tertiary interventions to remediate 

learning difficulties.  States have adopted and adapted the pyramid of interventions to 

meet the needs of the problem-solving process (Fox, Carta, Strain, Dunlap, & Hemmeter, 

2010).    

14. RTI—Response to Intervention (RTI) is a problem-solving model of instruction that 

requires systematic intervention to remediate learning difficulties monitored through 

universal screeners and progress monitoring.  Students progress through tiers of 
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instruction based on positive or negative responses.  It is recognized in IDEA 2004 as a 

model to identify students with learning disabilities (Bradley et al., 2005).   

15. Tier 2 intervention—Tier 2 interventions are required in Tier 2 of the pyramid of 

interventions of the RTI protocol.  It is defined by supplemental instruction to remediate 

difficulties of students on targeted grade level standards (Buffum et al., 2018).    

16. Universal screening—Universal screening is a requirement of the RTI process which 

assesses students’ attainment of grade level standards/skills; its primary focus is to 

identify students in need of intervention (Buffum et al., 2018).    

17. ZPD—Zone of Proximal Development (ZPD) is defined as the distance between the 

actual developmental level as determined by independent problem solving and the level 

of potential development as determined through problem solving under adult guidance or 

in collaboration with more capable peers (Lloyd & Fernyhough, 1999, p. 225).    
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CHAPTER TWO: LITERATURE REVIEW 

Overview 

There exists a plethora of research regarding the importance of early intervention for 

success in future reading comprehension and future academics in the K–12 setting.  Much 

research centers on the importance of oral reading fluency intervention and the need for students 

to read fluently in order to better comprehend text (Allinder, Dunse, Brunken, & Obermiller-

Krolikowski, 2001; Fuchs, Fuchs, Hosp, & Jenkins, 2001; Wanzek et al., 2018; Wanzek & 

Vaughn, 2007).  Although several studies have indicated the link between early reading fluency 

interventions and comprehension measures and assessments, there lies a gap between early 

fluency curriculum-based measures in kindergarten to a prescribed, systematic Tier 2 decoding 

intervention, Differentiated Reading Instruction, or DRI (Walpole & McKenna, 2017).  This 

study includes an examination of the link between the social development theory, Zone of 

Proximal Development, and the information processing theory when planning for response to 

intervention in reading.  It also examines Georgia’s Response to Intervention protocols, 

curriculum-based measures or screeners, and components of early reading intervention necessary 

for closing the gaps in early phonics. 

Response to Intervention (RTI) has been a mandate in the United States since the 

reauthorization of IDEA in 2004.  This mandate requires states to develop and monitor a 

comprehensive, multi-tiered plan that ensures students receive high quality research-based 

instruction in the core curriculum of the classroom, progress monitoring, comprehensive 

screenings for learning and/or behavioral problems, and definitive tiers of instruction which 

intensify intervention for at-risk students (IDEA, 2004).  According to Ehren (2013), “RTI has 

served as a framework to both identify students with learning disabilities and . . . prevent 
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mislabeling and over identification of students as having disabilities” (p. 451).  Given the call for 

RTI across the nation, literacy interventions in Tiers 2 and 3 have been focused on closing the 

achievement gap for students who are identified as having reading difficulties in general 

education and for those in special education. 

In regards to literacy instruction, most states have provided direction for schools to 

implement RTI in a fashion to support small group instruction to meet the needs of groups of 

students with similar struggles in reading, all the while utilizing research and/or evidence-based 

strategies, programs, and tools which yield to higher levels of learning (Lemons, Kearns & 

Davidson, 2014).  Often, students struggling with basic literacy skills in the primary grades need 

additional small group intervention in targeted areas to achieve grade-level standards and will 

not need this support again (Jones, Conradi, & Amendum, 2016).  Thus, early screening and 

identification of students who struggle with phonemic awareness, the alphabetic principle, 

phonics/decoding, and fluency can make the difference in future reading instruction in reading 

comprehension and can return more students to Tier 1, or universal instruction, of the RTI 

process.    

This review of literature will synthesize research regarding the RTI process, especially in 

Georgia’s schools, and how this process remediates reading difficulties in early literacy.  The 

first section will chart the theoretical framework behind RTI.  The second section will survey 

Georgia’s RTI methods.  The third section blends research regarding interventions and specific 

screening such as the Dynamic Indicators of Basic Early Literacy Skills (DIBELS).  The final 

section will describe Differentiated Reading Instruction (DRI), a Tier 2 intervention, as the focus 

of the research, with a finding of the gap in the research for Tier 2 instruction and screening 

using DIBELS measurements (Walpole & McKenna, 2017).     
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Theoretical Framework 

 Lev Vygotsky’s work in psychology and how students learn has framed much of what 

can be seen in the primary classroom today (Slavin, 2018).  His social development theory 

recognizes that children learn alongside each other and that cognitive growth occurs with 

learning in a social setting (Vygotsky, 1978).  Furthermore, the role of the teacher is much the 

same—students learn alongside the teacher’s instruction in the social setting.  Alves (2014) held, 

“Systematic cooperation between teacher and student provides the development of higher 

psychological functions and consequent intellectual development” (p. 26).  In Vygotsky’s theory, 

students learn in higher levels with the collaboration of someone else. 

 In collaboration with the social development theory, Lev Vygotsky’s Zone of Proximal 

Development (ZPD; Slavin, 2018) asserts that children might actually perform above current 

capacity given the support from a teacher, a tutor, or another peer (Tzuriel, 2000).  That is, 

concepts which are not within reach independently can be obtained with support, scaffolding, 

and intervention.  However, a caution to teachers, psychologists, and administrators is the 

difference between student ability and efficiency when screening children.  Tzuriel (2000) 

upholds that “educators confuse ability and efficiency in observing or diagnosing children. 

Children might have a high level of intellectual ability . . . but they perform rather inefficiently 

on various tasks” (p. 388).  This assertion solidifies the need for intervention and proper 

screening. 

 Another theory that is closely related to classrooms today is the information processing 

theory penned by George A. Miller (Miller, 1956).  In this theory, students require the attention 

of the teacher with the idea that students will gain new information built on prior knowledge or 

an association (much like that of a computer).  However, students need meaningful, organized 
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interaction with the information in order to make meaning and for the information to be retained 

in the long-term sense.  “Overlearning” is a concept within this model which provides for 

repeated coverage of material so as to keep it in the memory of the student.  LaBerge and 

Samuels (1974) conducted a study using the Informational processing theory of automatic 

association in reading and found that students must learn sub-skills (i.e., letter naming) and make 

meaning with the sub-skills in order to have the capacity to fully develop in other sub-skills (i.e., 

letter sounds, decoding).  Thus, the informational processing theory relates well to reading where 

repeated coverage of material for building of new material is necessary (Slate & Charlesworth, 

1989).    

 LaBerge and Samuels’ (1974) automatic association study within the information 

processing theory also coincides with the Tier 2 intervention, DRI, created by Sharon Walpole 

and Michael McKenna (2017).  As a focus of this study, DRI encompasses automatic association 

in that it requires explicit, direct instruction.  Hence, repeated practice of phonemes, beginning 

sounds, letters and their sounds, high frequency words, and easily decodable words bring direct 

instruction to the forefront.  The lessons within DRI are thought to increase speed, automaticity, 

and a cycling of new information with old information which mirrors the work of LaBerge and 

Samuels (LaBerge & Samuels, 1974; Walpole & McKenna, 2017).      

 Taking Vygotsky and Miller’s work into account, RTI mirrors the concepts of the social 

development theory, the Zone of Proximal Development, and the information processing theory.  

As students enter Tier 1 of instruction, they receive universal instruction that is provided for 

everyone.  Tier 2 initiates what is small-group, skill-specific based instruction that allows the 

social interaction between like peers and the teacher.  Concepts which are within reach of 

cognitive ability are meaningfully scaffolded and repeated within this instruction.  Tier 3 further 
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initiates individualized instruction which still upholds both theories of providing assistance that 

is meaningful and repeated.  Thus, Vygotsky’s research and Miller’s theories uphold RTI 

mandates in the primary classroom. 

Related Literature 

Response to Intervention 

 As a result of the reauthorization of IDEA in 2004, schools were given the choice to use 

allocated resources from special education funds for the use of a RTI model (Hicks, 2008).  This 

model was used as an approach to monitor progress of struggling students who were learning 

disabled (Mellard, 2017).  Prior to the RTI model, the number of special education referrals was 

unbalanced and required the use of a discrepancy model which was not the best predictor for 

students with learning disabilities.  Furthermore, prior to RTI, no system was in place to ensure 

the efficiency, rigor, and effectiveness of classroom instruction before special education referrals 

were made (O’Connor, Bocian, Sanchez, & Beach, 2014).  Thus, many students were placed into 

special education, over-representing specific populations of students (Hosp & Reschly, 2004).      

RTI requires the use of at least three tiers of intervention.  Its early promises were to 

provide for screening efforts in Tier 1, or universal instruction, to identify struggling students 

and remediate reading problems earlier than the previous “wait to fail model.”  Tier 2 requires 

small group intervention, while Tier 3 is reserved for a very small percentage of students needing 

intensive, individualized instruction (Al Otaiba, Wagner, & Miller, 2014).  In some states, Tier 3 

is also the tier for specialized instruction in special education, while other states utilize an 

additional tier to signify students in need of special education (Georgia Department of Education, 

2011).         
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RTI “is about providing every student with the differentiated time and support needed to 

ensure he or she learns at the highest levels possible” (Georgia Department of Education, 2011, 

p. 29).  At the heart of RTI is the idea of differentiation, which is not a new term to educators.  

The Georgia Department of Education (2011) described differentiated instruction as “the need of 

educators to tailor the curriculum, teaching environments, and practice to create appropriately 

different learning experiences for students. . . . To differentiate . . . is to recognize students’ 

varying interest, readiness levels, and learning profiles to react responsively” (p. 29).  

 Carol Tomlinson (1999) advocates differentiation for every child.  In her work on 

differentiation (Tomlinson, 2001), she claimed that the best way to differentiate is to work in 

small groups where individual needs and small group needs can be better met.  Furthermore, 

instead of her referring to “intervention,” she presents tiers of instruction.  These tiers involve 

groups of students who receive instruction on their level, with purpose, and engage the learner 

(Wu, 2013).  In this model, RTI, in every tier, is truly functional.  Thus, the idea of differentiated 

instruction in reading provides teachers and interventionists with the opportunity to serve 

students on ability level while connecting the standards of learning in each tier of “instruction.”   

Georgia Response to Intervention 

 The passage of IDEA 2004 outlined the need for RTI but gave flexibility to states in 

establishing a comprehensive pyramid of interventions (POI).  While most states include a three-

tier model, or pyramid of interventions, Georgia utilizes a four-tier model for the use in 

identifying and addressing student needs (Georgia Department of Education, 2011).  Even 

though federal and state mandates have driven the RTI process, little has been done to identify a 

comprehensive set of interventions which work in each tier.  As stated by Buffum et al. (2018), 

“districts have created lists of approved interventions that constitute the only programs their 
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schools can use which . . . restricts a school’s ability to creatively meet each student’s individual 

needs” (p. 8).  More attention should be given to the interventions which work in each tier so that 

teachers are not relying heavily on programs which are not truly designed for remediation.  The 

Georgia Pyramid of Interventions is displayed in Figure 1.  This figure constitutes what should 

occur in each tier of intervention. 

 

Figure 1. Georgia Student Achievement Pyramid of Interventions.  From “Response to 

Intervention: Georgia’s Student Achievement Pyramid of Interventions.” Copyright 2011 by 

Georgia Department of Education.  Reprinted with permission (see Appendix B). 

 

Tier 1 of Response to Intervention.  Tier 1 in Georgia’s RTI protocol represents 

universal instruction.  This tier represents “the core,” a popular term for referring to the 

curriculum by which everyone receives a research-based education, complementing the Georgia 
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Standards of Excellence (Georgia Department of Education, 2011), or standards-based 

instruction.  Furthermore, Georgia’s RTI protocol states that RTI “is based in the general 

education classroom where teachers routinely implement a strong and rigorous standards-based 

learning environment” (Georgia Department of Education, 2011, p. 6).  Buffum et al. (2018) 

warned that Tier 1 must be “highly effective” and that no amount of intervention can “make up 

for a toxic school culture, low student expectations, and poor initial [Tier 1] instruction” (p. 3).  

In fact, Buckingham, Wheldall, & Beaman-Wheldall (2014) found in their study that a weak Tier 

1 in conjunction with a Tier 2 intervention lessened the effect of the intervention altogether.  

Thus, all students should be provided access to Tier 1 instruction as is necessary for standards-

based instruction. 

Some differentiated instruction or supplemental intervention will be needed in Tier 1.  

According to the Georgia Department of Education (2011), standards-based learning, or Tier 1 

instruction in Georgia, is characterized by “differentiation of instruction including fluid, flexible 

grouping, multiple means of learning, and demonstration of learning” (p. 39).  A national survey 

from Jenkins, Schiller, Blackorby, Thayer, & Tilly (2013) found that 80% of teachers were using 

differentiated instruction in Tier 1, whereas a grim 20% did not use it at all or used it 

inconsistently.  Moreover, Georgia’s TAPS Performance Standards (Georgia Department of 

Education, 2014) outlines in Standard 4 that the teacher “challenges and supports each student’s 

learning by providing appropriate content and developing skills which addresses individual 

learning differences” (p. 1).  Without question, differentiation is at the core of Tier 1 in 

Georgia’s schools.           

Tier 2 of Response to Intervention.  Students who are screened, receive diagnostic 

assessments, and are progress-monitored after initial Tier 1 instruction are considered for Tier 2 
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instruction, a fairly straightforward process for intervention  (McKenna, Walpole, & Jang, 2017).  

Tier 2 in Georgia’s RTI is “characterized by the addition of more concentrated small-group or 

individual interventions that target specific needs and essential skills.  All tier two interventions 

‘must be research proven and aligned to the needs of the student and resources of the school’” 

(Georgia Department of Education, 2011, p. 3).  Another term to describe Tier 2 would be 

supplemental instruction, or instruction that is “timely, targeted, flexible, and most often guided 

by team-created common assessments aligned to grade-level essential standards” (Buffum et al., 

2018, p. 21).  Thus, students who are receiving Tier 2 supports are receiving supplemental 

instruction which targets grade level standards within the core instructional model (Simmons et 

al., 2013).      

It should also be noted that Tier 2 is not a replacement for Tier 1, or core instruction.  

Instead, it serves as an additional layer of instruction where frequent progress monitoring occurs 

to aid in supporting students with strong interventions in reading with the eventual hope to 

demonstrate mastery of grade level academic skills (Georgia Department of Education, 2011).  

One of the flaws of Tier 2 intervention is that some deem it as another “wait to fail” option as 

there is no prescribed time allotment for students to stay in this tier.  This is certainly not just an 

inconsistency in Georgia, but can be seen across the nation as far too many students remain in 

this tier when individualized instruction should begin in Tier 3 when students become 

unresponsive (Al Otaiba et al., 2014).      

 Tier 3 of Response to Intervention.  When students remain unresponsive in Tier 1, 

universal instruction, and to the layering effect of Tier 2, supplemental instruction, the 

recommendation is for students to be placed in Tier 3.  This tier serves the students with the most 

difficult reading problems where specialized and often individualized instruction may occur.  
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Often, the intensity and the frequency of the intervention are increased, whereas the progress 

monitoring is also increased (Wanzek & Vaughn, 2010).  What should be noted is that most state 

models of RTI include only three tiers, whereas Georgia’s RTI model includes four.  Some states 

view Tier 3 as specialized instruction within special education, while Georgia’s Tier 3 is 

considered the most intensive tier before special education referral.  Regardless of the 

differences, most states agree that Tier 3 is the most intensive tier where individualized and 

systematic intervention can take place. 

   The Georgia Department of Education (2011) outlines that the inclusion of a Student 

Support Team (SST) should conduct the process of data collection, progress monitoring, 

screening, and decision-making regarding specialized instruction in Tier 3.  This is a federal 

mandate from Marshall v. Georgia (1984) which requires at least one SST in each school.  This 

law initiated problem-solving mechanisms with the “original purpose . . . to prevent 

inappropriate referral(s) to special education” (p. 44).  Included in the SST could be the parent, a 

general education teacher, an SST coordinator or administrator, and any specialized committee 

members who are needed (school psychologist, counselor, special education teacher, 

diagnostician, etc.).    

  Buffum et al. (2018) identified the following actions to be taken when Tier 3 is initiated: 

 Identify students needing intensive support 

 

 Create a dynamic, problem-solving site intervention team 

 Prioritize resources based on greatest student needs 

 Create a systematic and timely process to refer students to the site intervention team 

 Assess intervention effectiveness. (p. 277) 
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These steps would flow naturally within the Tier 3 process before a referral to special education 

is made.  As of 2005, it is estimated that over 92% of students in RTI will be successful with the 

layering of Tier 1, Tier 2, and Tier 3 instruction (Marston, 2005).  The small percentage of 

students who have received intensive support, intervention, and have been identified by the SST 

team as unresponsive can then be referred to Tier 4, special education.      

Referral from Tier 3 to Tier 4 (Special Education).  In Georgia, documentation should 

be gathered to suggest that the interventions in Tier 1, Tier 2, and Tier 3 were unsuccessful in 

solving individual student problems before further referrals are made.  Thus, districts must 

design a process for bridging Tier 3 to a referral to special education.  The RTI Flowchart for 

Special Education Referral is displayed in Figure 2 to illustrate how districts design a Tier 3 to 

Tier 4 process.  If, within the district’s process of referral, students are found eligible for special 

education services, they would be moved to Tier 4 of the RTI process.  If students are not 

identified for special education, they would remain in Tier 3 for intensive, specialized instruction 

(Georgia Department of Education, 2011).  The state of Georgia will move to a three-tier model 

of the RTI process in the 2019-2020 school year (Georgia Department of Education, 2019).    

The SST team is responsible for identifying outside contributors to students who are 

unresponsive to intervention (ex. attendance, behavior, needs, attitudes toward learning, second 

language learning).  Over a 12-week period where data points are collected and outside 

contributors have been addressed, then the team may consider students with disabilities.  This 

determination does not immediately disqualify a student from Tier 3 interventions.  Alongside 

the process, intervention data are collected and the Individualized Education Plan (IEP) team 

reaches a consensus regarding special education eligibility.  At this time, students may receive 

special education services in which an IEP is developed and initiated, or students may return to 
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Tier 3 instruction.  SST or IEP teams may also consider documented disabilities or impairments 

toward the creation of a Section 504 or Individualized Accommodation Plan (IAP) where 

accommodations are considered in the general education classroom setting (Georgia Department 

of Education, 2011).  Many students who have not been identified for special education are often 

considered for Section 504 accommodations.   

 

Figure 2. Student Support Team to Special Education Referral Flowchart.  Reprinted with 

permission (see Appendix C).  
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 Tier 4 of Response to Intervention.  Tier 4 in Georgia’s RTI protocol is deemed as 

“specially-designed learning.”  Tier 4 not only includes students with disabilities but also English 

learners and gifted learners.  For the sake of the study’s focus on students with reading 

difficulties in the general education setting, Tier 4 will be understood as special education.  

Special education is described by the Georgia Department of Education as “specially-designed 

learning [where] targeted students participate in specialized programs, methodologies, or 

instructional deliveries; [including] greater frequency of progress monitoring of student response 

to intervention” (2011, p. 50).  When students are placed in Tier 4 for special education, 

students’ least restrictive environment (LRE) is considered to allow for the greatest opportunities 

for individual needs to be met (Georgia Department of Education, 2010).         

 Tier 4, or special education, like the other tiers in RTI, should include research-based 

strategies which promote individualized learning and access to the standards from the general 

education curriculum.  Far too often, students considered for Tier 4 are given goal-specific plans 

which close gaps for achievement but are denied access to reading comprehension skills and self-

monitoring skills (Klingner, Urbach, Golos, Brownwell, & Menon, 2010).  However, this does 

not undermine the importance of early literacy skills to provide a means for greater 

comprehension; in fact, it strengthens the argument that early screening and identification of 

literacy skills are necessary to provide a solid foundation for reading comprehension to come 

(Walpole & McKenna, 2017).     

 Screening and identification in RTI.  Screening and identification have a two-fold 

purpose.  For one, screening and identification of students who struggle in reading may inform 

the teacher on specific skills that need to be targeted for students to reach mastery before leaving 

the grade level.  The second purpose is to screen and identify students who are “at risk” or 
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struggle in areas of reading.  In reality, screening and identification can provide for a model of 

detecting students who have learning disabilities.  In fact, “the 2004 reauthorization of the 

Individuals with Disabilities Act (IDEA) permitted school districts to use RTI as an alternative to 

a discrepancy formula in identifying students with learning disabilities” (Ehren, 2013, p. 451).  

Universal screening, then, takes the concept of identifying at-risk students and applies it as a tier.  

One mechanism of universal screening provides for informative data so that it can 

“determine the rate of increase for the district, school, classroom, and student in reading” 

(Georgia Department of Education, 2011, p. 30).  Without universal screening, it would be up to 

individual teachers to use other means to measure student performance in reading, which is done 

in some schools across the nation already.  However, universal screening also allows for the 

collection of data to suggest not only the remediation of students who fall below target, but those 

who score at or above the expected targets for growth.  Proper universal screeners should also 

include cut points so that it will predict future outcomes on other measures (i.e., state tests, 

general reading achievement; Fuchs, Fuchs, & Compton, 2012).     

The Georgia Department of Education (GADOE) has specified that universal screeners 

should include the following parameters: “[should be] easily administered, research based, 

highly correlated to skills being assessed, [a] benchmark or predictor of future performance, 

[should show] reliability and validity, [should be] sensitive to small increments of change, 

[should have] expected identified rates of increase, [should have] data analysis and reporting 

component” (p. 31).  Furthermore, the GADOE is explicit in directions to systems to include 

universal screenings three times a year in both reading and math, with the inclusion of a system 

database for storing information gained from the universal screeners.           
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One drawback to screening is that a screening only identifies that there is a “problem,” 

not the “cause.”  McKenna et al. (2017) asserted that “when a student falls below a benchmark, 

additional testing is needed to narrow the area sufficiently to deliver targeted instruction” (p. 

110).  The authors indicated the need for additional diagnostic assessments which target specific 

areas in reading (i.e., short vowel decoding, long vowel decoding, multi-syllabic words).  

Otherwise, the screening only yields to reflect a failed Tier 1 acquisition of skills. 

Dynamic Indicators of Basic Early Literacy Skills (DIBELS) 

 The Dynamic Indicators of Basic Early Literacy Skills (DIBELS; Good & Kaminski, 

2002) is a widely-known screening tool which is used across schools in the nation to universally 

screen students.  It is largely a screening measure for fluency given that it is a timed assessment 

(Utchell et al., 2016).  Good & Kaminski (2012) recognized DIBELS Next as a screener that can 

 identify students who may be at risk for reading difficulties; 

  help teachers identify areas to target instructional support;  

 monitor at-risk students while they receive additional, targeted instruction; and 

  examine the effectiveness of your school’s system of instructional supports. (p. 1) 

The screener is appropriate for most groups of students except those with severe disabilities and 

those who are learning to read in other languages besides English.  DIBELS includes 

benchmarking and progress monitoring for the use of continual data collection on all students, in 

every tier.  DIBELS measures the following areas: Letter Naming Fluency (LNF), First Sound 

Fluency (FSF), Phoneme Segmentation Fluency (PSF), Nonsense Word Fluency (NWF), 

DIBELS Oral Reading Fluency (DORF), and Daze (p. 2).  Word-Use Fluency is a new measure 

that is not commonly used in primary settings.  Figure 3 illustrates the alignment of basic early 
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literacy skills to DIBELS indicators.  Figure 4 illustrates the basic early literacy skills with an 

appropriate timeline across the grade level indicators. 

 

Figure 3.  Alignment of DIBELS Next Measures with Basic Early Literacy Skills.  From 

“DIBELS Next Assessment Manual.” Copyright 2011 by Dynamic Measurement Group.  

Reprinted with permission (see Appendix D). 

 

 DIBELS Word Use Fluency (WUF-R).  The purpose of the DIBELS Word Use Fluency 

(WUF-R) is to measure expressive language of students in kindergarten through third grade 

(Dynamic Measurement Group, n.d.).  WUF-R can be given to students in kindergarten through 

third grade, with concentration to be given to students in the instructional bottom 20% to 40% 

(University of Oregon, n.d.).  The measurement includes 15 words that are given to students 

orally.  Students then are to orally use the words in a sentence.  The WUF-R is not used widely 

by schools as of the date of this study and is only accessible to research partners.  Further 
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research should be conducted to connect the WUF-R to the other DIBELS indicators (Dynamic 

Measurement Group, n. d.).        

 Letter Naming Fluency.  The purpose of the Letter Naming Fluency (LNF) subtest is to 

measure a child’s ability to rapidly name random letters.  According to Riedel & Samuels 

(2007), “students are shown an 8.5" X 11" sheet of paper with randomly arranged upper and 

lowercase letters.  Students are asked to name as many letters as they can, and the LNF score is 

the number of letters correctly named in one minute” (p. 552).  The LNF subtest is administered 

three times in the kindergarten school year and in the fall of first grade.     

Good & Kaminski (2012) hold that the purpose of assessing letter naming fluency should 

be to measure fluency, not which letters students know or do not know.  Adams (1990) found 

that letter naming fluency can predict later performance in reading as was solidified in a later 

research report by Catts, Nielsen, Bridges, Liu, & Bontempo (2015).  The work of Stage, 

Sheppard, Davidson, & Browning (2001) also yielded importance that letter naming fluency 

achievement in kindergarten can predict first grade achievement on oral reading fluency.  In fact, 

the study found that students who made little growth in first grade oral reading fluency, read on 

average eight letter sounds per minute.  Therefore, letter naming fluency as an indicator for 

curriculum-based measures (CBMs) is of hallmark importance for the prediction and the 

monitoring of reading achievement.       

 First Sound Fluency (FSF).  The purpose of the First Sound Fluency (FSF) subtest is to 

“measure . . . a student’s fluency in identifying the initial sounds in words” (Good & Kaminski, 

2012, p. 39).  In FSF, students orally produce the initial sound of up to 30 words given by an 

examiner.  The FSF score is calculated based on the correct number of beginning sounds or “first 

sounds” students can orally present within 1 minute.  However, partial credit is given when 
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students blend sounds.  Thus, FSF asks for students to give only one initial sound per word, not a 

blended phoneme (University of Oregon, n.d.).  The FSF subtest is administered only during the 

beginning and middle benchmark windows of the kindergarten school year. 

Cummings et al. (2010) reported the validity of First Sound Fluency over DIBELS’ 

earlier Initial Sound Fluency (ISF) and found it to be a better indicator of phonemic awareness in 

early literacy skills and predictive of how students would perform in other DIBELS indicators 

such as Phoneme Segmentation Fluency (PSF) and Nonsense Word Fluency (NWF).  Thus, the 

DIBELS Next assesses First Sound Fluency (FSF).  Little research has been conducted on the 

predictive ability of FSF.  However, Yesil-Dagli (2011)  suggested that FSF in first grade ELL 

students was a predictor for third grade Oral Reading Fluency behind Letter Naming Fluency and 

general vocabulary skills.  More research should be conducted on FSF for the purpose of 

predictors of achievement in reading and the usefulness of the measurement.         

 Phoneme Segmentation Fluency (PSF).  The purpose of the Phoneme Segmentation 

Fluency (PSF) subtest is to measure a “child’s ability to orally segment the individual sounds in 

words.  Students are asked to reproduce individual letter sounds from words presented orally. . . . 

Each word contains three to four phonemes, and the student has one minute to identify as many 

phonemes as possible” (Oslund et al., 2012, p. 85).  The PSF score is the number of phonemes 

correctly named in one minute.  Students are given partial credit for combining phonemes and 

full credit when each component is named.  The PSF subtest is administered only during the 

middle and ending benchmark windows of the kindergarten school year and the beginning of the 

first grade.     

PSF directly assesses early phonemic awareness (Good & Kaminski, 2012).  PSF is 

thought to have predictability for outcomes in later reading, especially with the combination of 
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other predictors of early literacy (Powell-Smith & Cummings, n.d.).  Research conducted on PSF 

suggests that research-based, systematic intervention take place in early phonemic awareness 

skills to strengthen the oral sound components of reading (Abbott, Walton, & Greenwood, 2002;  

Gyovai, Cartledge, Kourea, Yurick, & Gibson, 2009).  The auditory component of early literacy 

will strengthen the alphabetic principle and early decoding to come.  

 Nonsense Word Fluency (NWF).  The purpose of the NWF subtest is to measure a 

“child’s ability to decode non-words.  Students are presented with . . . vowel-consonant or 

vowel-consonant-vowel nonsense words and asked to produce either the individual letter sounds 

or the total blended word” (Oslund et al., 2012, p. 85).  Also termed pseudo-words, nonsense 

words are meant to assess letter-sound correspondence along with the ability to apply this 

correspondence to make words.  Students read these short vowel pseudo-words within one 

minute and are given more points for reading the whole word and less points for reading the 

words in a sound-by-sound fashion (Good & Kaminski, 2012).  The NWF subtest is administered 

during the middle and ending benchmark windows of the kindergarten school year, during all of 

the benchmark windows for first grade, and at the beginning of the second grade.     

Good et al. (2008) describe the research behind using NWF as a measurement tool as 

such: 

Measures such as NWF, and other pseudo-word reading measures, specifically isolate 

how well students are able to apply their understanding of phonics rules in learning to 

decode.  Students taught to read through explicit phonics instruction can readily 

demonstrate their knowledge on NWF, because this measure taps how fluently students 

are able to convert individual letters into sounds and blend strings of letter-sounds to read 

pseudo-words.  (p. 36) 
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Another finding by Good et al. (2008) was that nonsense word fluency accounting for the first 

semester in first grade has a high predictive rating for the end of first grade success.  

Furthermore, the utilization of NWF measurements in kindergarten can help improve instruction 

for those in first grade who initially struggle as the likely outcome of students improving in this 

skill is positive. 

 DIBELS Oral Reading Fluency (DORF).  The purpose of the DIBELS Oral Reading 

Fluency (DORF) subtest is to “measure ‘advanced phonics and word attack skills, accurate and 

fluent reading of connected text, and reading comprehension’” (Good & Kaminski, 2012, p. 

89).  DORF measurements include students’ reading a grade level passage that is unfamiliar, or a 

“cold read.”  The examiner asks them to read the passage aloud and will provide assistance when 

needed.  Students read as many words as they can in one minute.  The DORF measurement, or 

fluency score, is the number of correct words read per minute.  The DORF subtest is 

administered during the middle and ending benchmark windows of first grade, and during all of 

the benchmark windows for second, third, fourth, fifth, and sixth grades. 

 Immediately following the cold read of the passage, the students are asked to retell as 

much as they can regarding the passage.  Examiners count words of retell and deduct for 

rambling, repeated words, etc.  The retell is calculated by how many meaningful words were 

used to retell the passage.  Then, the examiner rates the quality of the passage using a scale of 

one to three, with one being the lowest quality and three being the highest quality.  The retell 

portion is optional but is highly recommended to measure early comprehension skills (Goffreda, 

Diperna, & Pederson, 2009).   

 Many studies have yielded the importance of oral reading fluency in the elementary 

classroom.  The idea for DORF was birthed from the University of Minnesota under the direction 
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of Stan Deno (Shinn, 1989).  DORF can be a measurement to predict future comprehension skills 

and future performance on state standardized tests (Buck & Torgeson, 2003; Kim, Vanderwood, 

& Lee, 2016;  Morris et al., 2017; Munger & Blachman, 2013; Petscher & Kim, 2011; Roehrig, 

Petscher, Nettles, Hudson, & Torgeson, 2008; Utchell et al., 2016).  As it is a curriculum-based 

measure (CBM) to measure the fluency of grade level passages, it yields a strong indicator of the 

acquisition of all skills aforementioned (LNF, FSF, PSF, and NWF).      

 Studies have also been conducted to uncover the relationship between kindergarten 

students receiving systematic Tier 2 intervention and the measurements of success on oral 

reading fluency, word identification, and passage comprehension.  In a study by Simmons et al. 

(2013), the number of at-risk students receiving such intense intervention dropped from 63% in 

the spring of first grade to 54% in the spring of second grade oral reading fluency.  As the 

intervention continues, this percentage of students should likely decrease given the fidelity 

systematic nature of the Tier 2 intervention.  Thus, early detection of reading difficulty provides 

better outcomes for oral reading fluency in later grades.   

Daze.  The purpose of the Daze subtest is to “measure the reasoning processes that 

constitute comprehension” (Good & Kaminski, 2012, p. 109).  The Daze subtest is similar to the 

Maze concept as described in Fuchs, Fuchs, Hamlett, & Ferguson (1992).  Students read a three-

minute, timed, grade level passage where “every seventh word in Daze passages is replaced by a 

box containing the correct word and two distracter words. Students are asked to read a passage 

silently and to circle their word choices” (Kim, Vanderwood, & Lee, 2016, p. 7).  Daze differs 

from the other benchmark indicators because it can be given to a whole group of students, small 

group, or individual since the reading is done silently by each student.  Scores are derived by the 

number of correct answer choices and an adjusted score is calculated so as to eliminate the 
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effects of student guessing (Good & Kaminski, 2012).  The Daze subtest is administered during 

all three benchmarks of third, fourth, fifth, and sixth grades.           

To date, there is very little research regarding the Daze procedures.  However, a study by 

Allinder et al. (2001) found that struggling students who used oral reading strategies performed 

better on the maze strategy and performed well on standardized testing.  These findings uphold, 

again, the importance of improved oral reading fluency so that comprehension constructs can be 

better obtained.  The maze strategy, similar to Daze, coincides with the DORF to provide 

educators with a holistic view of a student’s reading achievement.   

 

Figure 4. Model of Basic Early Literacy Skills, DIBELS Next Indicators, and Timeline.  From 

“DIBELS Next Assessment Manual.” Copyright 2011 by Dynamic Measurement Group.  

Reprinted with permission (see Appendix D). 
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 Considering all of the areas that are screened in the DIBELS program, research has 

yielded that the earliest measurements (LNF, FSF, PSF, NWF) are the most “reliable indicators 

of reading achievement in subsequent years” and can predict future performance on state 

standardized test measurements (Utchell et al., 2016, p. 513).  The authors of this study found 

that “the strongest correlation among early literacy probes was . . . between LNF and NWF (r= 

.77)” (Utchell et al., 2016, pp. 515-516).  Implications for this research allow for RTI teams to 

use early kindergarten measurements such as LNF, FSF, PSF and NWF to predict future 

performance on state standardized tests and allow for early identification of struggling students 

in need of Tier 2 and Tier 3 intervention. 

Intervention in Early Literacy 

 Early identification of reading difficulty is essential to long-term success in literacy and 

in higher levels of reading comprehension. O’Connor et al. (2014) tested kindergarten and first 

grade students’ reading outcomes in a longitudinal study.  These students were given a Tier 2 

intervention in phonemic awareness, alphabetic principle, and decoding after initial screening 

scores indicated reading difficulty.  Out of the kindergarten sample for the study, “45 % of 

students who received tier 2 met exit criteria by the end of second grade, compared to 26 % of 

students with Grade 1 access. . . .These statistics suggest that earlier intervention shrinks the 

proportion of students who remain in high-risk groups for reading difficulties” (p. 322).  It also 

yields the ongoing argument that weak foundational skills in kindergarten and first grade will 

manifest continued reading difficulties in years to come. 

The term “intervention” has enjoyed the spotlight over the years as the RTI model has 

shifted the instructional tone to include early prevention of literacy deficits.  Simply put, 

interventions are methods, programs, or actions which work to eliminate or alleviate struggles 
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which are either detected in the classroom or detected in response to screening or assessment.  

Buffum et al. (2018) wrote that “ an intervention is anything a school does above and beyond 

what all students receive to help certain students succeed academically . . . if the school provides 

a specific practice, program, or service to some students, it is an intervention” (p. 27).   

 The GADOE recognizes that interventions can take on three categories: scientifically 

proven, research-based, or evidence-based.  What distinguishes them is that scientifically proven 

interventions have undergone research from peer-reviewed literature, research-based 

interventions are recognized in gold standard review from the research community, and 

evidence-based interventions provide “evidence” from data sources to benefit students (p. 53).  

However, the intervention is not the mainstay of focus.  Student learning is the focus in every 

tier.  McKenna et al. (2017) wrote, “The design of effective tiered instruction in the first years of 

schooling must attend to developmental issues and to the standards if students are to succeed as 

they engage in challenging literacy tasks beyond the early grades” (p. 111).  This realization 

forms the focus on early literacy in phonemic awareness, the alphabetic principle, and decoding 

development.      

Phonemic Awareness 

 Phonemic awareness is the very first literacy skill that forms the basis on all other 

decoding and comprehension skills to come.  Phonemic awareness forms an auditory base for 

students to be able to successfully manipulate sounds.  Adams (2006) wrote that children should 

be able to connect sounds in words with letter forms later in alphabetic principle. To be aware 

that the smallest units of sound construct our language is phonemic awareness.  Truly, with a 

strong phonemic awareness skill, or the auditory ability to hear sound parts in words, students 

will be better able to understand the alphabetic principle which is critical for reading and 
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spelling.  As the alphabetic principle is crucial for identifying that sounds in letters make up 

words, a lack of awareness of the units of sound will result in an inability to decode and spell 

words (Ehri, 1991; Bay Area Reading Task Force, 1997).      

Suggate (2016) found from a meta-analysis of the effectiveness of 16 different 

interventions that phonemic awareness intervention is critical to the needs of  pre–K and 

kindergarten students, with large effect sizes gained from follow-up (d=0.29 vs. d=0.07).  

Phonemic awareness was the single best predictor of positive effect in the follow-up protocol in 

this study.  In a similar study, Schaars, Segers, and Verhoeven (2017) found from kindergarten 

students struggling in early literacy skills, students were most at risk for phonemic awareness 

skills, which highly predicted word decoding achievement at the end of first grade.  These 

studies suggest that early intervention in phonemic awareness is necessary for decoding skills to 

come.   

Alphabetic Principle 

Once students have had an opportunity to hear sounds individually in spoken words and 

have the opportunity to manipulate those sounds, students should be able to begin an 

understanding of the alphabet and the sounds which are associated with the letters.  Gorp, Segers, 

and Verhoeven (2014) noted the importance of students gaining the alphabetic principle: 

It turns out to be the case that many children do not succeed in teaching themselves how 

to decode words as long as letter knowledge is still incomplete.  It seems that the self-

teaching device in children will then be hampered, since word decoding will often fail 

and repeated word exposures have minimal chance to occur. (p. 225) 

True retrieval of the alphabetic principle involves students being able to fluently name the letters 

(grapheme) and the sounds they make (phoneme), making a strong connection for decoding 
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(Adams, 2006).  It is the role of the teacher or the interventionist to allow for ample time of the 

alphabetic principle to develop before students are expected to formally decode.  

Armbruster, Lehr, and Osborn (2008) wrote that  

the goal of phonics instruction is to help Children . . . use the alphabetic principle—the 

understanding that there are systematic and predictable relationships between written 

letters and spoken sounds.  Knowing these relationships will help children recognize 

familiar words . . . and “decode” new words. (p. 11)   

A strong background in phonemic awareness and the alphabetic principle leads to strength in 

decoding which is necessary to reading fluently for meaning.   

As early detection of decoding is key to the identification of students in need of Tier 2 or 

Tier 3 instruction, the study by Catts et al. (2015) provided evidence that alphabetic principle 

obtainment in kindergarten yielded information on how students would perform later at the end 

of first grade.  With areas under the receiver operating characteristic curve values ranging from 

.85 to .92, this study predicted outcomes using DIBELS screening measures.  The researchers 

found the following: 

Among the screening measures, an assessment of letter knowledge (DIBELS: LNF) 

proved to the strongest single predictor of reading outcomes for over 366 students.  LNF 

had a moderate correlation with first grade reading achievement (.58 to 66) and was the 

strongest predictor in all of the screening models. (Catts et al., 2015, p. 292)   

The findings of this research mirror the findings of Simmons et al. (2013), who noted that 

“letter identification was a significant predictor of oral reading fluency (B= 0.83, p<.05, 

sr²=0.06)” (p. 467).  As the alphabetic principle is a precursor to decoding skills, the importance 

of this obtainment provides a foundation for all other literacy skills to come (Wanzek, Roberts, 
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Al Otaiba, & Kent, 2014).  Whereas multiple studies yield kindergarten achievement as a 

predictor for first grade achievement, research has suggested the validity of LNF and FSF to be 

reliable predictors (from .94 to .99) of first grade reading difficulty based on the DIBELS 

measurements (Catts et al., 2015; Gorp et al., 2014).  This finding supports the need for early 

intervention in kindergarten to decrease the struggles in first and beyond. 

Development in Decoding 

Phonemic Awareness and the Alphabetic Principle form the foundation for successful 

decoding.  Noltemeyer, Joseph, and Kunesh (2013) claimed that “explicit and systematic phonics 

instruction has the greatest impact on reading achievement for kindergarteners” (p. 122).  The 

skill of decoding takes on a natural progression.  When students struggle with decoding, a 

backward design of what they “have not” mastered can be initiated to further build missing 

skills.  Research from leading literacy experts (McKenna et al., 2017) said this about 

development in literacy skills: 

For words that are not learned holistically because of interest or exposure, children  

typically learn individual letter sounds, and then use them to decode regularly spelled 

words with short vowels, progressing from three phonemes to four or five.  They master 

“r-controlled vowels” and “vowel-consonant-e” patterns before they move to vowel 

teams.  They work more productively with single-syllable words before acquiring 

proficiency with multi-syllabic words. (p. 111) 

It is vastly important that teachers and interventionists trained in literacy have a firm grasp on the 

development of phonics, since the skills progress for fluent reading.  Systematic and frequent 

instruction should take place to introduce new material in phonics and supplement instruction in 

phonics as needed.  
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Gorp et al. (2014) held that kindergarteners’ repeated reading of consonant-vowel-

consonant (CVC) words, a decoding skill, can show positive effects of reading with retention of 

the words, speed, and accuracy improving over time.  In an intervention setting, while students 

have a grasp of the alphabetic principle, speed and accuracy of reading and decoding words can 

improve on known words as well as unknown words.  This leads to fluency skills necessary for 

reading later.  Systematic and supplemental intervention in this area for struggling readers is 

crucial for decoding.   

 Although much focus on literacy instruction and intervention has surfaced since IDEA in 

2004, students are continuing to struggle in reading.  In a study by Jones et al. (2016), it was 

found that 6,000 third grade students failed a high-stakes reading comprehension assessment.  

Digging further, the group found that 1.6% of the students were labeled severely insufficient 

decoders, 6.5% were labeled poor decoders, and 28.5% were labeled diffluent decoders.  This 

accounts for roughly 36.6% of the sample involved.  Hence, without sufficient decoding in place, 

multi-syllabic decoding is altered and comprehension and understanding of text is likely 

diminished.     

One study conducted to measure the effectiveness of a Tier 2 intervention on 

kindergarten low-achieving readers found a large effect size (partial eta squared=.622) for the 

treatment group as measured on a literacy screening assessment.  The intervention which focused 

solely on recoding and whole word reading proved the Tier 2 intervention to be a powerful way 

to close gaps in reading (Buckingham et al., 2014).  This strengthens the argument that repeated 

intervention in Tier 2 can have a positive effect on literacy achievement.          
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Differentiated Reading Instruction 

 Differentiated Reading Instruction (DRI) was birthed from an initial publication in 2009 

by Walpole & McKenna (2009). The second edition in 2017 was updated to provide alignment to 

the Common Core Standards with the idea that the staircase of proficiency follows the path from 

phonological awareness to word recognition to fluency, ending at comprehension.  DRI is meant 

to be a systematic, supplemental Tier 2 intervention to target basic alphabet knowledge skills, 

letter sounds and blending, word recognition and fluency, and decoding of vowel patterns and 

multisyllabic words, following the staircase of proficiency.  The use of the Informal Decoding 

Inventory (IDI) can be used to place students in the correct lessons within DRI based on 

decoding deficiencies.  Evidence of the effectiveness of this practice was discovered by 

McKenna et al. (2017).       

 The lessons within DRI range from 14 days of instruction to 30 days of instruction based 

on the levels of proficiency in decoding students have mastered.  Lessons increase in difficulty as 

students progress through the staircase of proficiency.  The authors suggest that students who 

need Tier 2 instruction in decoding participate in daily DRI lessons for 15 to 20 minutes.  Upon 

the concluding lesson, the teacher or interventionist may administer the test of letter names, test 

of letter sounds, or test of Fry instant words for kindergarteners or the IDI for students in first 

grade or beyond.  However, teachers may also use data from other progress monitoring measures 

to dictate which lessons to place students in the staircase of proficiency.    

Based on assessment results, teachers or interventionists may cycle through lessons as 

many times as needed or advance students to the next staircase of proficiency.  It is important 

that teachers allow instructional groups to remain fluid as student needs may progress and 

indicate less of a need for systematic intervention in specific areas of decoding.  It is noted that 



54 

 

the kindergarten tests (test of letter names, test of letter sounds, and test of Fry instant words) 

have not been tested for validity and reliability and are not mandatory, hence the need for 

additional measures of progress in specific reading skills (Walpole & McKenna, 2017).  DIBELS 

can be considered for one such measure of progress.  

A previous study by Hearn (2014) utilized DRI but found no significant differences in 

mean scores of reading assessments of second and third graders who received the intervention.  

However, the study was taken prior to the realignment to the rigorous Common Core Standards 

and prior to the second edition of the DRI.  Furthermore, the study did not examine DRI’s early 

literacy skills (K–second grade) effectiveness in dynamic reading assessments, a perceived 

limitation of the study.  The researcher also suggested the use of DIBELS to be considered for 

further study of the effectiveness of DRI.  This study seeks to build upon past research regarding 

DRI to narrow its focus on the early intervention in kindergarten with curriculum-based 

measures of achievement.          

Summary 

 Much research has centered on early screening, identification, and intervention of 

students with reading difficulty.  The RTI process dictates the importance of providing 

supplemental and individualized instruction as necessary when information is gained regarding 

the achievement of students.  What is done in each tier of the pyramid of interventions should 

lead to a greater awareness of phonemic awareness, alphabetic principle, and decoding for 

fluency.  Students will not be successful in reading until a firm grasp has been achieved in the 

foundational skills of literacy. 

A plethora of research exists that finds the importance of oral reading fluency for 

comprehension and the predictability of early reading measures to yield later results in oral 
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reading fluency and comprehension.  However, there seems to be fewer studies which center on 

early reading skills for research-based indicators such as the DIBELS in regards to using those 

measures for RTI purposes.  Furthermore, few studies have “explored the predictive validity of 

early literacy measures like the DIBELS [FSF], LNF, PSF, and NWF” (Utchell et al., 2016, p. 

512).  Additionally, few studies have used the DIBELS measurements to obtain information 

regarding the effectiveness of specific Tier 2 interventions which target phonemic awareness, 

alphabetic principle, and early decoding in kindergarteners.  This upholds Oslund et al.’s (2012) 

interjection that “less is known about the ability of PSF and NWF to predict reading outcomes 

among students who participate in reading intervention in kindergarten” (p. 81).   

There is a critical need for research to be conducted to measure the effectiveness of Tier 2 

interventions on DIBELS indicators in kindergarten.  Noltemeyer et al. (2013) advocated for 

“more research . . . to explore the effectiveness of providing supplemental reading instruction 

methods to kindergarteners in a small group context” (p. 123).  Thus, a gap exists to bridge the 

divide between DRI Tier 2 intervention in early kindergarten skills with DIBELS indicators.    

 Simmons et al. (2013) recognized the totality of research regarding kindergarten student 

reading achievement: 

Across intervention studies, researchers commonly focus on student demographics, 

cognitive processing, phonological processing, and entry-level reading-related skills as 

predictors of reading outcomes.  Findings of studies including kindergarten students 

indicate a common set of student-related factors that are reliable predictors of reading 

performance. (p. 455) 

However, as indicated by this claim, little research has been done to focus on specific reading 

outcomes measuring the effectiveness of DRI on DIBELS benchmarks for students in 
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kindergarten who are building early phonemic awareness, alphabetic principle, and early 

decoding skills.  This gap exists as much more focus has remained on student-related factors 

rather than curriculum-based factors.   

 This study implemented DRI as authored by Walpole & McKenna (2017).  As a second 

edition of the 2009 original work, the interventions provided are systematic, based on assessment 

of specific skills, and are further aligned to the rigor of the Common Core Standards.  In this 

study, the treatment condition will be referred to as DRI.  As DIBELS is used as a universal 

screener of reading achievement, each indicator can be tied to a staircase of proficiency as 

provided within DRI and tied to a Common Core Standard in English language arts.  The 

DIBELS measurements allow teachers to place students within the appropriate staircase of 

literacy proficiency within DRI to target weaknesses in phonemic awareness, alphabetic 

principle, and decoding in kindergarten.  Cycles of instruction occurred daily for 15 to 20 

minutes and were fluidly based on student needs and depending on the model in each classroom.  

DIBELS measurements were taken post-intervention for the study. 
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CHAPTER THREE: METHODS 

Introduction 

 The purpose of this study is to examine the effects of a systematic Tier 2 reading 

intervention named “Differentiated Reading Instruction” (DRI) created by authors Sharon 

Walpole and Michael McKenna (2017) in their book How to Plan Differentiated Reading 

Instruction.  The intervention, by design, is primarily a decoding or phonics intervention with the 

nature of building early literacy skills needed for fluency and comprehension.  According to the 

researchers at the National Center for Education Evaluation, students should be taught letter 

names, the sounds they make, and then should be asked to break words into morphemes in order 

to attach meaning to new words.  When students are able to do this and can decode more 

frequently, the greater accuracy, fluency, and comprehension students will achieve (Foorman, 

Coyne, et al., 2016).  DRI is one such intervention which accomplishes this task. 

 DRI includes the following modules of intervention: Basic Alphabet Knowledge (a 

phonemic awareness and alphabetic principle module), Using Letter Sounds (phonemic 

awareness and early blending), Using Letter Patterns (segmenting and blending onset and rime), 

Blends and Digraphs with fluency passages, R-Controlled Vowels with fluency passages, 

Vowel-Consonant-E words with passages, and Analogical Decoding with passages.  Teachers 

may utilize the basic assessments of the Informal Decoding Inventory (IDI) in first through fifth 

grades to gage student placement in the modules for DRI.  The lessons are daily, scripted 

interventions which require little preparation from the teachers.  Each intervention is designed to 

be 15 to 20 minutes in length, and is required daily for 15 to 29 days depending on the module.  

Teacher judgment and assessment data from the IDI and other curriculum-based measures 
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(CBMs) can dictate students’ movement along the modules in DRI.  The intervention can be 

used as long as needed to remediate reading difficulties.    

Design 

 This study implemented a causal-comparative design.  According to Gall, Gall, and Borg 

(2007) this research design is appropriate when groups receive or do not receive the independent 

variable and the dependent variables can be measured based on the absence or presence of the 

independent variable.  Because the scores of students chosen for the Tier 2 interventions were 

selected based on rankings from fall 2017 DIBELS benchmark scores, it was impossible for the 

researcher to use random assignment.  Thus, convenience sampling was used.  The scores of 

students placed in Tier 2 of the RTI process were chosen through the collaborative effort of 

Professional Learning Communities (PLCs) which included the principal, assistant principal, 

grade level teachers, interventionists, and instructional lead teachers.  The kindergarten students 

placed in Tier 2 of the RTI process were designated as needing intensive intervention based on 

percentile rankings from the fall 2017 DIBELS benchmark scores.   

Schools chosen in the research had already implemented DRI as the intervention; thus, 

the conditions for research was already designed. Since much work regarding RTI and 

intervention is birthed through the chosen schools’ PLC process and because there is no way to 

randomly select, a causal-comparative design was used.  The researcher’s school was not used in 

this study. 

 This quantitative, causal-comparative study examines the effects of a Tier 2 decoding 

intervention named “Differentiated Reading Instruction” on kindergarten archived spring 2018 

DIBELS benchmark measures.  DRI meets the strong evidence-based criteria from the U.S. 

Department of Education (2009) to provide for “intensive, systematic instruction on up to three 
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foundational reading skills in small groups of students who score below the benchmark score on 

universal screening” (p. 6).  Research strongly suggests the need for decoding interventions to 

bridge the gap between fluency and comprehension.  This study compared spring 2018 DIBELS 

benchmark scores of the treatment group who received DRI as an intervention with the scores of 

the control group who received other interventions.  One research question provided the course 

of the study, using archival data from spring 2018 DIBELS benchmarks as the measurement of 

examination between the treatment and control groups receiving DRI or other interventions in 

Tier 2 of RTI.    

 The research sought to display the importance of the use of a systematic and intensive 

decoding intervention on student’s universal screening scores when compared to control groups.  

Furthermore, the study sought to look at the effects on letter naming fluency, phoneme 

segmentation fluency, and nonsense word fluency when remediated by DRI’s systematic 

decoding intervention.  For the analysis of archival 2018 spring DIBELS benchmark scores, 

treatment and control groups are indicated so as to alleviate potential threats to validity.   

Research Question 

RQ1:  Do kindergarten students who receive Differentiated Reading Instruction as a RTI Tier 2 

decoding intervention have different DIBELS letter naming fluency (LNF), phoneme 

segmentation fluency (PSF), and nonsense word fluency (NWF) benchmark scores on the end-

of-the-year benchmark when compared to struggling students who did not receive DRI? 

Null Hypothesis 

Hо1:  There will be no statistically significant difference in DIBELS letter naming fluency 

(LNF), phoneme segmentation fluency (PSF), and nonsense word fluency (NWF) scores on the 
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end-of- the-year benchmark for students who receive Differentiated Reading Instruction as a RTI 

Tier 2 decoding intervention when compared to struggling students who did not receive DRI. 

Participants and Setting 

In August of the 2017 school year, all entering kindergarten students were benchmarked 

using the curriculum-based measure DIBELS by the Dynamic Measurement Group (Good & 

Kaminski, 2012).  An additional DIBELS benchmark was given in December 2017 to again 

measure progress.  Because of the intricacy and development of kindergarten skills, oftentimes 

early screening measures (in the fall) can result in a false negative, indicating a struggle that 

might not be prevalent if students are given adequate time in Tier 1 (core) instruction 

(Smolkowski & Cummings, 2015).  So, “in this study, students [are] provided with Tier 2 

intervention as their scores on screening measures indicated risk” (O’Connor et al., 2014, p. 

309).  For the purpose of this study archival data was retrieved so that, spring, or end of the year 

2018 DIBELS Benchmarks could be taken for comparison.  All students in the treatment group 

and in the control group had access to the interventions following the 2017 fall DIBELS 

benchmark.  

The participants were chosen for this study using convenience sampling because they 

automatically fell at or below the 40th percentile in fall 2017 benchmarks.  Students chosen for 

this study came from five different schools in northwest Georgia.  Two schools implemented the 

DRI intervention (Walpole & McKenna, 2017) which constitutes the treatment group, while 

three schools implemented a commercially-manufactured intervention which constitutes the 

control group.  The sample was chosen from schools that used the DRI intervention and received 

the training in response to intervention as part of the Striving Literacy Grant (Georgia 

Department of Education, 2017).   
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Students in the treatment group received DRI intervention based on needs indicated in 

DIBELS and the strong need for early intervention in kindergarten.  Students who were below on 

letter naming, first sound fluency, and phoneme segmentation in DIBELS were placed in the 

Basic Alphabet Knowledge Group lessons of DRI, and the Letter Sounds Group lessons of DRI.  

Group sizes were no more than six participants.  Students in the control group received a 

commercially-manufactured decoding intervention and received Tier 2 interventions based on 

DIBELS scores below the 40th percentile with no more than six participants in each group.  

Students who were part of any intervention group who moved or transferred to other schools 

within the same year were excluded from the study.        

The sample size for this study began with 53 kindergarten students in the treatment group 

and 53 kindergarten students in the control group with a total of 106 participants.  Warner (2013) 

suggests sampling to be at 92–120 participants for a small effect size with estimated power of .70 

and α= .05, and three dependent variables.  Of the 106 participants, there were 54 boys and 52 

girls.  The treatment group receiving DRI had 27 boys and 26 girls. The control group receiving 

a comparable intervention had 27 boys and 26 girls.  

 The ethnic makeup of the research included a comparable sample of the district’s overall 

ethnic makeup of Asian (1%), Black (7%), Hispanic (10%), White (78%), and Multiracial (4%).  

In the treatment group, there were no Asian students, five were Black, 11 were Hispanic, 35 were 

White, and two were Multiracial.  In the control group, there were no Asian students, five were 

Black, 11 were Hispanic, 36 were White, and one was Multiracial.  The groups were similar in 

both gender and ethnic makeup.  Total percentages of the population sample can be observed in 

Table 3.1.  All 106 participants were kindergarteners, with seven students at age 5, 91 students at 

age 6, and eight students at age 7.  Eight of the students were repeating kindergarten. 
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Table 3.1  

Gender and Ethnicity Characteristics of Treatment and Control Groups 

 
Treatment  Control  

Entire 

Demographics School 1 School 2 Total  School 3 School 4 School 5 Total  
Sample 

           

Male 10 

 

17 

 

27 

(50.9%) 

 13 

 

4 

 

10 

 

27 

(50.9%) 

 54 

(50.9%) 

Female 7 19 26 

(49.1%) 

 13 5 8 26 

(49.1%) 

 52 

(49.1%) 

           

Asian 0 0 0  

(0%) 

 0 0 0 0  

(0%) 

 0  

(0%) 

Black 2 3 5 

(9.4%) 

 2 0 3 5 

(9.4%) 

 10 

(9.4%) 

Hispanic 2 9 11 

(20.8%) 

 11 0 0 11 

(20.8%) 

 22 

(21.0%) 

Multiracial 1 1 2 

(3.8%) 

 1 0 0 1 

(1.9%) 

 3 

(2.8%) 

White 12 23 35 

(66.0%) 

 12 9 15 36 

(67.9%) 

 71 

(67.0%) 

 

 The study, a causal-comparative design of research, examined the 2018 archival spring 

DIBELS benchmark scores in kindergarteners who received Tier 2 interventions in the RTI 

protocol.  All participants in the study came from a sample of five different schools within a 

large school district in rural northwest Georgia.  The school district was home to ten elementary 

schools, four middle schools, four high schools, and one college and career academy serving 

approximately 10,092 students.  The race and ethnic makeup of the school district was comprised 

as such: Asian (1%), Black (7%), Hispanic (10%), White (78%), and Multiracial (4%).  

Subgroups in the county represented the following: Limited English Proficient (5%), Free and 

Reduced Meals (68%), and Students with disabilities (14.4%).  Students in the district selected 

for Early Intervention Program (EIP) represented 31.5%.  English to Speakers of Other 
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Languages (ESOL) represented 2.3% of the school district.  Students in remedial education 

represented 22% of the population, while 0.3% was identified for alternative programs.  There 

was a percentage of 13.6% identified for gifted services and 65.9% identified for vocational labs. 

The school district’s graduation rate was at 93.6% (Governor’s Office of Student Achievement, 

2018).   

 The first selected primary school in the district from which the researcher examined the 

scores of the treatment group was comprised of pre-kindergarten through second grade students.  

The school was identified as a Title 1 school.  Total enrollment in the 2017–2018 school year 

was 489 students.  The race and ethnic makeup of the primary school was comprised as such: 

Black (3%), Hispanic (5%), White (88%), and Multiracial (3%).  Subgroups in the primary 

school represented the following: Limited English Proficient (4%), Free and Reduced Meals 

(68%), and Students with disabilities (12.7%).  Students in the primary school selected for Early 

Intervention Program (EIP) represented 28.8%.  There was a percentage of 5.5% identified for 

gifted services and 12.7% identified for special education programs with 16.5% of pre-K 

students receiving special education services (Governor’s Office of Student Achievement, 2018).   

 The second selected elementary school in the district was comprised of pre-kindergarten 

through fifth grade students; the kindergarten scores were examined by the researcher as part of 

the treatment group.  The school was identified as a Title 1 school.  Total enrollment in the 

2017–2018 school year was 681 students.  The race and ethnic makeup of the elementary school 

was comprised as such: Black (13.0%), Hispanic (19%), White (63%), and Multiracial (5%).  

Subgroups in the elementary school represented the following: Limited English Proficient (15%), 

Free and Reduced Meals (68%), and Students with disabilities (10.7%).  Students in the 

elementary school selected for Early Intervention Program (EIP) represented 28.9%.  English to 
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Speakers of Other Languages (ESOL) represented 9.8% of the school.  There was a percentage 

of 8.4% identified for gifted services and 10.7% identified for special education programs with 

17.6% of pre-K students receiving special education services (Governor’s Office of Student 

Achievement, 2018).   

The third selected elementary school in the district was comprised of pre-kindergarten 

through fifth grade students; the kindergarten scores were examined by the researcher as part of 

the control group.  The school was identified as a Title 1 school.  Total enrollment in the 2017–

2018 school year was 478 students.  The race and ethnic makeup of the elementary school was 

comprised as such: Asian (2%), Black (10%), Hispanic (37%), White (45%), and Multiracial 

(7%).  Subgroups in the elementary school represented the following: Limited English Proficient 

(31%), Free and Reduced Meals (68%), and Students with disabilities (12.3%).  Students in the 

elementary school selected for Early Intervention Program (EIP) represented 49.7%.  English to 

Speakers of Other Languages (ESOL) represented 24.4% of the school.  There was a percentage 

of 7.3% identified for gifted services and 12.3% identified for special education programs 

(Governor’s Office of Student Achievement, 2018).      

The fourth selected elementary school in the district was comprised of pre-kindergarten 

through fifth grade students; the kindergarten scores were examined by the researcher as part of 

the control group.  The school was identified as a Title 1 school.  Total enrollment in the 2017–

2018 school year was 244 students.  The race and ethnic makeup of the elementary school was 

comprised as such: Asian (1%), Black (3%), Hispanic (2%), White (91%), and Multiracial (3%).  

Subgroups in the elementary school represented the following: Limited English Proficient (2%), 

Free and Reduced Meals (68%), and Students with disabilities (13.1%).  Students in the 

elementary school selected for Early Intervention Program (EIP) represented 41.9%.  There was 
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a percentage of 17.6% identified for gifted services and 13.1% identified for special education 

programs (Governor’s Office of Student Achievement, 2018).     

The fifth selected elementary school in the district was comprised of pre-kindergarten 

through fifth grade students; the kindergarten scores were examined by the researcher as part of 

the control group.  Total enrollment in the 2017–2018 school year was 525 students.  The race 

and ethnic makeup of the elementary school was comprised as such: Asian (1%), Black (10%), 

Hispanic (3%), White (83%), and Multiracial (3%).  Subgroups in the elementary school 

represented the following: Limited English Proficient (1%), Free and Reduced Meals (68%), and 

Students with disabilities (15.5%).  Students in the elementary school selected for Early 

Intervention Program (EIP) represented 37.5%.  There was a percentage of 11.8% identified for 

gifted services and 15.5% identified for special education programs (Governor’s Office of 

Student Achievement, 2018).     

The district was a recipient of Georgia’s Striving Readers Grant which mandates winning 

schools to improve literacy initiatives.  One initiative of the grant was to allow for common 

intervention for students identified in RTI across feeder pattern schools, or schools located 

within a sub-district in the district (Georgia Department of Education, 2017).  Teachers in the 

district schools received extensive training in chosen interventions that were specific to the 

feeder pattern.  Teachers from the three schools in the control group received intervention from 

the intervention component from the commercially-based Tier 1 program.  Teachers from the 

two schools in the treatment group received training in DRI during the 2016–2017 school year 

when the Tier 1 program Bookworms was implemented (Comprehensive Reading Solutions, 

2017).  This program was endorsed by the Georgia Department of Education.  No new training 

was necessary for the teachers of the treatment group.    
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 There were a total of 22 kindergarten teachers from the selected four schools.  Each of 

the 22 teachers serve Tier 2 or Tier 3 students in RTI.  All 22 kindergarten teachers were female 

Caucasians.  Six of the teachers held a bachelor’s degree, eleven held a master’s degree, and five 

held an educational specialist degree.  Three of the teachers had been teaching for a range of 13 

years.  Two of the teachers had been teaching for a range of 610 years.  Three of the teachers had 

been teaching for a range of 1115 years.  Five of the teachers had been teaching for a range of 

1620 years.  Nine of the teachers had been teaching for a range of 2130 years (Georgia 

Professional Standards Commission, 2019).  Each teacher utilized a paraprofessional who serves 

students in the kindergarten classroom all day.   

 Twenty-two kindergarten classes were used in this study.  Two schools represented the 

treatment group and three schools represented the control group.  Both the treatment group and 

the control group each included 53 students with a total of 106 in the entire sample.  All schools 

represented in the sample used a commercially-based core program that was purchased with 

grant funds and/or local funds.  The core program identified in  schools with the control groups 

was a traditional basal series that lasts 8090 minutes.  An additional intervention time for each 

classroom in each school within the study ranged from 15–30 minutes and was initiated during 

the reading intervention block.   

Students in the treatment sample received 1520 minutes of intervention daily while 

students in the control sample received 1520 minutes, five days weekly, of intervention 

depending on the intervention design and group needs.  All students, whether in the control or 

treatment group, received daily intervention in the classroom during a designated intervention 

time in the morning from the certified teacher.  For this study, the treatment group received the 

DRI intervention while students in the control group received intervention from the core program 
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intervention series or other chosen research-based interventions.  Every student’s progress in 

Tier 2 was monitored using DIBELS progress-monitoring tools.  This data was only accessible to 

teachers and data teams to help inform instruction and intervention needs.  No progress 

monitoring data were used for purposes of this study.  

 To maintain fidelity of treatment and control instruction, assistant principals at each 

school were designated as RTI or student support team (SST) coordinators as is the county 

protocol.  Assistant principals ensure that all intervention materials (DRI or other interventions) 

are accessible to teachers and that teachers know protocols for intervention and for progress 

monitoring.  Teachers of the treatment group were provided with the scripted kindergarten 

lessons, assessments, and student materials from DRI and administered all interventions.  

Teachers of the treatment group maintained flexibility to group students according to decoding 

needs and group sizes were held to a maximum of five to six students.  Teachers of the control 

group were provided with commercially-based intervention materials, lessons, and assessments 

and administer all interventions.  Teachers of the control group maintained flexibility to group 

students according to decoding needs and group sizes were held to a maximum of five to six 

students.      

 The study sought to examine the mean scores of the archival spring 2018 kindergarten 

DIBELS benchmarks to determine the effectiveness of the DRI intervention.  A design of the 

intervention is to allow for student access to intervention as need arises from progress 

monitoring, benchmarking from universal screeners, and from decoding assessments in the DRI 

workbook.  Students in the control group also access intervention as need arises from assessment 

data. 
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 To further maintain treatment fidelity, all teachers of the treatment and control groups in 

the study were required to complete a mandatory county-made Tier 2 documentation form to log 

intervention data frequency with progress monitoring points for each child.  This document was 

completed on each student and was reviewed every month in monthly professional learning 

communities with the principal, assistant principal, instructional lead teachers, interventionists, 

and grade level teams.  The researcher conducted interviews with each of the assistant principals, 

or RTI/SST coordinators to examine the fidelity of interventions.  All schools carried out 

treatment and control groups similarly and with fidelity.  An example of the Tier 2 fidelity sheet 

is shown in Figure 5. 

 

Figure 5. Tier 2 Intervention Sheet.   
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Instrumentation 

 All kindergarten students in the county where the research was conducted were screened 

in the fall of 2017 using the Dynamic Indicator of Basic Early Literacy Skills (DIBELS) 

benchmarks.  Since kindergarten is often the first time students are enrolled in school, and 

because initial benchmarks provide for false negatives because of a lack of exposure, DIBELS 

winter benchmarks are often used to provide a better indicator of true student performance.  

Thus, the spring benchmark scores (LNF, PSF, and NWF) serve as the dependent variables in 

order to gather collective data over a period of time where intervention was implemented.  All 

kindergarten students were benchmarked three times a year (fall, winter, spring) and were 

progress monitored based on student need.  This study will only examine the spring 2018 

benchmarks for mean comparisons of archival data.  Progress monitoring scores were only 

accessible to individual teachers.   

 Kindergarten teachers and trained instructional lead teachers administered the DIBELS 

benchmarks.  Because DIBELS is a dynamic indicator and provides much information that can 

be used to make instructional decisions, all professionals who administered the benchmarks were 

trained on how to administer and score the benchmarks.  This allowed for no invalidations due to 

improper administration.  Depending on teacher hire date, training in DIBELS was either 

conducted by the system ELA coordinator or by the Northwest Georgia RESA agency that 

provided the training.   

Teachers administered the DIBELS benchmarks in a quiet location in the school where 

the administration was given one-on-one.  Teachers followed a script provided by Dynamic 

Measurement Group (2009) and administered all three tests, Letter Naming Fluency (LNF), 

Phoneme Segmentation Fluency (PSF), and Nonsense Word Fluency (NWF) consecutively, for 
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no longer than a 5-minute period per student.  Students had access to student materials in page 

protectors to name letters and read nonsense words while teachers recorded correct and incorrect 

answers on benchmark scoring booklets.  Teachers were given a short script provided in the 

DIBELS manual and read each script verbatim before testing.   

For the LNF test, teachers provided students with a sheet of 110 random uppercase and 

lowercase letters and timed students’ reading of the letters in one minute.  Students were scored 

only for correct recall of letters.  No partial credit was given.  For the PSF test, teachers orally 

called out up to 24 real one-syllable words to students, asking students to repeat each individual 

sound/phoneme in the words within the one minute timeframe.  No credit was given to students 

chunking sounds in words.  Students had to recall each phoneme individually to receive one 

point per sound.  For the NWF test, teachers provided students with a sheet of 50 nonsense 

words/pseudo-words.  Students were asked to read the words as whole words or students could 

decode and then blend the words.  Students received one point for each sound and then could 

receive Whole Words Read points for each word that was read without the need for blending.  

Students decoded words for one minute (Dynamic Measurement Group, 2009).    

Teachers scored the DIBELS tests on each student’s individual scoring booklet.  Students 

could receive a total of up to 110 points for LNF (no benchmark suggested), 79 phonemes for 

PSF (spring benchmark is 40), and 143 correct letters sounds for NWF (spring benchmark is 28; 

Dynamic Measurement Group, 2009; University of Oregon, n.d.).  Teachers then recorded 

benchmark data in the DIBELS platform where graphs and ranking could be generated.  Archival 

data from the spring 2018 benchmark were used in the study.    

 DIBELS is considered a universal screener, or curriculum-based measure (CBM), and is 

recognized by the Georgia Department of Education as one required screener which can be used 
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for instructional purposes.  DIBELS were based on the work of Deno and Fuchs (1987) who 

provided for CBM assessments to screen for learning disabilities and learning problems as a 

quick, fluency-based measurement.  DIBELS are short, timed assessments which measure 

fluency of early literacy skills from kindergarten through sixth grade.  The design of DIBELS 

was to identify students who are at risk for reading difficulties and prevent those difficulties from 

continuing.  DIBELS scores in kindergarten provide for measurements in phoneme segmentation 

fluency, letter naming fluency, nonsense word fluency, first sound fluency, and a composite 

score.  Composite scores represent a formula of all skills combined to accurately paint a picture 

of reading achievement on all skills (Dynamic Measurement Group, 2009). 

 This study used the mean scores from the LNF, PSF, and NWF indicators of 2018 spring 

DIBELS benchmarks for kindergarten students.  DIBELS reporting ranks students as At or 

Above Benchmark (80-90% proficiency), Below Benchmark (40-60 % proficiency), and Well 

Below Benchmark (10-20% proficiency; Dynamic Measurement Group, 2009).  Students who are 

identified as Below Benchmark or Well Below Benchmark in the fall 2017 benchmark in any 

indicator were targeted for intervention in reading.  Depending on the structure of the response to 

intervention protocol at individual schools and in individual classrooms, intervention could begin 

at any time after benchmarks are initiated.  This study sought to examine the effects of DRI, a 

Tier 2 decoding intervention, on the mean scores of students’ DIBELS 2018 archival spring 

benchmarks in relation to commercially-based interventions that are given to other students at 

risk.     

According to research conducted by Dewey, Powell-Smith, Good, and Kaminski (2015), 

the reliability for the slope of improvement for First Sound Fluency was .90, Phoneme 

Segmentation and Nonsense Word Fluency was .86, all above .80.  Inter-rater, alternate form, 
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and test-retest reliability estimates were all above .80.  It is noted that letter naming fluency was 

not tested for reliability by the authors in this study since there are no benchmark or cut scores 

for this predictor.  However, it remains an important indicator for future reading ability (Adams, 

1990; Catts et al., 2015; Dynamic Measurement Group, 2009; Stage et al, 2001) and was deemed 

a reliable indicator by Good and Kaminski (2002) with reliability at .88 and then a reliable 

measurement ranging from .86 to .98 with validity ranging from .31 to .74  (Dynamic 

Measurement Group, 2008).   

Three peer review journals were examined and found early measurements of DIBELS to 

hold predictive ability (Oslund et al., 2012), predict future state assessment performance (Utchell 

et al., 2016), and yielded letter naming fluency to be a good predictor of first grade reading 

outcomes with moderate correlation from .58 to .66 (Catts et al., 2015).  Additional studies from 

Good et al. (2004) found DIBELS reliability to be moderately reliable with first sound fluency at 

(r=.72), phoneme segmentation fluency at (r=.79), nonsense word fluency at (r=.83), and letter 

naming fluency at (r=.89).  This information provides for justification of using the earliest 

indicators of DIBELS (LNF, PSF, and NWF) to study mean scores after receiving Tier 2 

intervention to remediate decoding deficiencies.     

The independent variable for this study was receiving DRI or receiving another 

commercially-based intervention.  DRI is in its second edition, published in 2017, and is a fairly 

new intervention to RTI literature in early reading and decoding.  Hearn (2014) conducted a 

study utilizing the intervention to examine scaled scores of second and third graders using the 

STAR Literacy test and found that there was no significant difference in mean scores of second 

and third graders who received DRI intervention as opposed to those who received other 

interventions.  However, the study yielded to the effectiveness of the intervention as good as 
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commercially-based interventions, but called for more research to be conducted to examine other 

screening measures and specific components of the intervention.  Thus, DRI is considered an 

acceptable intervention. 

Three peer-reviewed journals were examined for the validity of DRI.  One is from the 

authors’ professional development that was implemented within schools to use the lessons prior 

to publication (Joyce & Showers, 2002); the other is from the intervention’s use of 

implementation science for evidence-based practices as termed by Aarons, Hurlburt, & Horowitz 

(2011) and the third is from foundational lessons utilized and tested across states with coaching 

(Walpole, McKenna, &Morrill, 2011).  McKenna et al. (2017) also shared validity of the 

informal phonics inventory which supports the lessons included within DRI with internal 

consistency exceeding .70.   

The Georgia Department of Education in conjunction with area Regional Educational 

Service Agency partnerships introduced the DRI lessons to teachers in primary grades as it was a 

chosen evidence-based intervention to use with the Reading First grant in 2008 and was fully 

developed in the Bookworms curriculum (Comprehensive Reading Solutions, 2017).  Teachers 

who utilized DRI as the intervention for the treatment group were trained by the county ELA 

Specialist in the fall of 2016.  Thus, every teacher who used the DRI cycled lessons were 

properly trained so as not to threaten the validity of the intervention.  Teachers using DRI as the 

Tier 2 intervention cycled through kindergarten lessons to include 30 lessons for basic alphabet 

knowledge, 14 lessons for sounding and blending, and 14 lessons using letter patterns (Walpole 

& McKenna, 2017).  Teachers used DIBELS progress monitoring to determine the groups’ 

readiness to move through lessons. 
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Procedures 

 The researcher contacted the school system where the research was conducted before 

approval was granted.  In working with the school system’s superintendent, consent to conduct 

research was sought (see Appendix E for approval). Five schools in a rural school system in 

Northwest Georgia were selected for this research study.  Upon receiving approval from the 

superintendent, the researcher contacted principals and assistant principals of the five schools by 

email, who granted further approval to coordinate research at the prospective buildings.  The 

researcher and building administrators signed a system-level agreement for approval of research 

to take place.  It was also signed by the researcher’s committee chair. The document was scanned 

and sent to the system Director of School Improvement and superintendent and a letter of 

approval was generated (Appendix E).       

After consent was granted at the system and building levels, the researcher sought IRB 

approval to conduct research and retrieve data from DIBELS benchmarks (Appendix A).  Once 

IRB approval was granted, the researcher visited all five schools from the research sites and 

digital DIBELS reports were collected from building assistant principals/SST coordinators and 

printed to examine end-of-the-year archival spring 2018 benchmarks in letter naming, phoneme 

segmentation, and nonsense word fluency in order to answer pertinent research questions.  

Students who were identified as receiving Tier 2 in the schools who received the treatment 

groups were highlighted on the hard copy report by building assistant principals/SST 

coordinators.  The researcher titled those reports as “Treatment Group Data School A and B.”  

Students who were identified as receiving Tier 2 in the schools designated as the control groups 

were highlighted on the hard copy report by building assistant principals/SST coordinators.  The 

researcher titled those reports as “Control Group Data School C, D, E.”   
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This data was collected by paper and then typed and stored in an Excel file with 

verification of accuracy from the researcher and building assistant principals/SST coordinators.  

Hard copies of the data were destroyed after digital data were recorded and verified for accuracy.  

All data were saved on a protected computer belonging to the researcher who is the only person 

who has access to the passwords for the computer.  Students who were identified as Tier 2 across 

the five schools were categorized into the treatment group (those receiving DRI intervention) and 

those in the control group (those receiving other Tier 2 interventions).  Students were coded as 1 

(treatment group, DRI) and 0 (control group, not receiving DRI) in the Excel file.  All student 

names were removed to protect identification and to secure confidentiality.    

After the data was verified for correctness, the researcher uploaded the data from the 

Excel file into SPSS.  SPSS was used to run statistical reports for use in answering research 

questions for the study.  All information regarding data was only accessible to the researcher and 

was available to the dissertation committee on an as-needed basis.  

Data Analysis 

 One research question was analyzed comparing the three DIBELS benchmark indicators 

for kindergarten students who receive Tier 2 intervention using DRI or another commercially-

based intervention.  All data were stored and analyses conducted using SPSS.  A Multivariate 

Analysis of Variance (MANOVA) was utilized and chosen for the research because of the 

multiple dependent variables, two independent variables, and because convenience sampling was 

used due to intact groups of students chosen for Tier 2 intervention.  A one-way MANOVA was 

also used in this study to examine the “interrelated characteristics, and determine whether the 

groups being studied differ on them” (Gall et al., 2007, p. 324).    
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   The archival data from the 2018 spring end-of-the-year benchmarks in LNF, PSF, and 

NWF served as dependent variables for the study.  Descriptive statistics were generated to 

compare means and standard deviations of both independent variables and to verify the 

correctness of the sample size.  There are nine assumptions which were addressed to answer 

research questions.  Assumptions one through four require that dependent variables to be 

measured at the ratio level measured from 0100; there are two independent variables accounted 

for (group with IDI intervention, and group with non-IDI intervention); assumption three 

requires participants to remain in one group observation (intervention); assumption four requires 

adequate sample size.  

Chi-square tests of independence were conducted to rule out the need to include gender 

and ethnicity as co-variants and to test for similarities across groups (Warner, 2013).  Of the total 

sample (N = 106), 54 (50.9%) of the students were male and 52 (49.1%) were female.  Most of 

the students were White (n = 71, 67%).  The tests indicated that gender and ethnicity samples 

were similar across the groups with a p-value of .557 for gender and p-value of .836 for ethnicity 

(see Table 3.2).  
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Table 3.2 

Student Demographics Disaggregated by Gender and Ethnicity  

 Treatment 

(n = 53) 

Control 

(n = 53) 

p-value 

 n (%) n (%)  

Gender   .557 

Female 26 (49%) 26 (49%)  

Male 27 (51%) 27 (51%)  

Ethnicity   .836 

White 35(66%) 36 (67.9%)  

Minority 18 (34%) 17 (32.1%)  

   

Descriptive statistics were examined, and then a MANOVA test was generated to test for 

univariate or multivariate outliers.  Outliers were examined via boxplots for threatening the 

integrity of the results.  The Kolmorgorov-Smirnov test of normality was generated to test for 

multivariate normality.  Each dependent variable was examined multicollinearity using Pearson’s 

Correlation test.  Assumption of homogeneity of variance was conducted using the Levene’s test 

of equality of error variances.  All assumptions were met and the MANOVA was analyzed with 

significance at the 95% confidence level on all tests.  Wilks’s Lambda was used to interpret 

results as sample sizes are equal and Box’s M results were not statistically significant (Warner, 

2013).  An effect size of .062 was observed using partial eta squared.  
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CHAPTER FOUR: FINDINGS 

Overview 

 The purpose of this study is to examine the effects of a systematic Tier 2 reading 

intervention named “Differentiated Reading Instruction” (DRI) created by authors Sharon 

Walpole and Michael McKenna (2017) in their book How to Plan Differentiated Reading 

Instruction. The study examined the archival data from the spring 2018 kindergarten DIBELS 

benchmark scores of students who received the DRI intervention and a control group of students 

who received another intervention. This chapter discusses demographic data where a chi test was 

conducted to rule out gender as a covariance.  Descriptive statistics and assumption tests are 

examined and discussed. The results of the MANOVA and summary of the findings conclude 

Chapter Four. 

Research Question 

RQ1:  Do kindergarten students who receive Differentiated Reading Instruction as a RTI Tier 2 

decoding intervention have different DIBELS letter naming fluency (LNF), phoneme 

segmentation fluency (PSF), and nonsense word fluency (NWF) benchmark scores on the end-

of-the-year benchmark when compared to struggling students who did not receive DRI? 

Null Hypothesis 

Hо1:  There will be no statistically significant difference in DIBELS letter naming fluency 

(LNF), phoneme segmentation fluency (PSF), and nonsense word fluency (NWF) scores on the 

end-of- the-year benchmark for students who receive Differentiated Reading Instruction as a RTI 

Tier 2 decoding intervention when compared to struggling students who did not receive DRI. 



79 

 

Descriptive Statistics 

 A one-way multivariate analysis of variance (MANOVA) was utilized to examine the 

differences between means of archival spring 2018 DIBELS benchmark scores of kindergarten 

students who received the DRI compared to the students who received another intervention.  

Using a causal-comparative research design, this study seeks to examine the differences in the 

treatment group (DRI) and the control group (non-DRI) when comparing scores on letter naming 

fluency (LNF), phoneme segmentation fluency (PSF), and nonsense word fluency (NWF).  A 

convenience sample of kindergarten students (N = 106) were selected with 53 students receiving 

the DRI intervention and 53 receiving another intervention. Students were administered the 

spring 2018 benchmarks.  Data collected for LNF, PSF, and NWF can be found in Table 4.1 with 

non-DRI labeled as 0 and DRI labeled as 1. 

Table 4.1  

Descriptive Statistics 

 Control/Treatment M SD N 

LNF 0 41.43 12.520 53 

1 37.87 15.178 53 

Total 39.65 13.962 106 

PSF 0 50.47 13.897 53 

1 46.28 13.603 53 

Total 48.38 13.846 106 

NWF 0 32.70 15.128 53 

1 25.96 11.452 53 

Total 29.33 13.775 106 
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 The total scores for LNF (M = 39.65, SD = 13.962) was marginally higher for the control 

group (M = 41.43, SD = 12.520) than in the treatment group (M = 37.87, SD = 15.178).  Scores 

for PSF (M = 48.38, SD = 13.846) was marginally higher for the control group (M = 50.47, SD = 

13.897) than in the treatment group (M = 46.28, SD = 13.603).  The total scores for NWF (M = 

29.33, SD = 13.775) were marginally higher for the control group at (M = 32.70, SD = 15.128) 

than the treatment group (M = 25.96, SD = 11.452).  The highest mean occurred in the control 

group on the scores of PSF (M = 50.47, SD = 13.897), while the lowest mean occurred in the 

treatment group on the scores of NWF (M = 25.96, SD = 11.452). 

Results 

 The researcher conducted data screening on each dependent variable (i.e., letter naming 

fluency, phoneme segmentation fluency, and nonsense word fluency) to test for outliers prior to 

conducting the MANOVA.  The sample represented 106 kindergarten students with 53 in the 

treatment group (receiving DRI) and 53 in the control group (receiving another intervention).  

Six outliers in the control groups are seen in Figure 6 and are labeled as numbers 3, 16, 23, 25, 

28, and 33.  Five outliers in the treatment groups are seen in Figure 6 and are labeled as numbers 

55, 56, 61, 69, and 80.  Warner (2013) suggests that outliers which fall between -3.30 to +3.30 or 

three box-lengths away from the edge of the box are acceptable outliers, and thus are not 

identified as extreme outliers.  There were no multivariate outliers in the data, as assessed by 

Mahalanobis distance (p > .001).  The highest Mahalanobis distance value in the data set was 

14.80, which did not exceed the critical value of 16.27.  For this data screening, no extreme 

outliers were examined, thus the outliers were kept in the data set for analysis.  Outliers were 

analyzed using box and whisker plots for each dependent variable (see Figure 6). 
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Figure 6. Box and whisker plots for LNF, PSF, NWF (Control=0; Treatment=1).  

 

 This study utilized a one-way MANOVA to determine if differences exist between LNF, 

PSF, and NWF from students who received the DRI intervention (treatment group) compared to 

those who received another intervention (control group).  Scatterplots prior to conducting the 

MANOVA demonstrate a normal multivariate distribution of the data and a linear relationship 

existing between each pair of independent variables (DRI, non-DRI) in each dependent variable 

of LNF, PSF, and NWF (see Figure 7 for Scatterplot for LNF, PSF, and NWF). 
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Figure 7. Scatterplot for LNF, PSF, and NWF. 

All scatterplots for LNF, PSF, and NWF indicate an approximate linear relationship.  The 

assumption for normal multivariate distribution was tenable.  To assess the assumption of 

normality, the Kolmogorov-Smirnov test was conducted (see Table 4.2 for the Test of 

Normality). 
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Table 4.2 

Tests of Normality 

 Control/ 

Treatment Kolmogorov-Smirnov
a
 Shapiro-Wilk 

  Statistic df Sig. Statistic df Sig. 

LNF 0 .076 53 .200
*
 .980 53 .521 

1 .072 53 .200
*
 .983 53 .649 

PSF 0 .107 53 .193 .978 53 .445 

1 .126 53 .035 .911 53 .001 

NWF 0 .155 53 .003 .939 53 .009 

1 .081 53 .200
*
 .978 53 .413 

* This is a lower bound of the true significance.   

a. Lilliefors Significance Correction 

 

Further assumption tests indicated that LNF, PSF, and NWF were normally distributed 

for the treatment and control groups, as evidenced by Kolmogorov-Smirnov test (p > .05).  

However, there were two exceptions.  PSF for the treatment group and NWF for the control 

group were not normally distributed.  Weisberg (2014) and Warner (2013) hold that the 

MANOVA is unaffected by minor violations in normality.  Therefore, the MANOVA is still an 

appropriate analysis for this study.  The assumption of homogeneity of variance was analyzed by 

conducting the Levene’s test (see Table 4.3). 
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Table 4.3 

Levene's Test of Equality of Error Variances
a
 

 Levene 

Statistic 
df1 df2 Sig. 

LNF Based on Mean 1.499 1 104 .224 

Based on Median 1.333 1 104 .251 

Based on Median and with 

adjusted df 

1.333 1 97.424 .251 

Based on trimmed mean 1.483 1 104 .226 

PSF Based on Mean .071 1 104 .791 

Based on Median .117 1 104 .733 

Based on Median and with 

adjusted df 

.117 1 103.035 .733 

Based on trimmed mean .120 1 104 .730 

NWF Based on Mean 1.893 1 104 .172 

Based on Median 1.701 1 104 .195 

Based on Median and with 

adjusted df 

1.701 1 93.731 .195 

Based on trimmed mean 1.785 1 104 .184 

Notes. Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 

Design: Intercept + ControlTreatment 

 Assessed by Levene's Test of Equality of Error Variances, the homogeneity of variances 

assumption was tenable for all of the dependent variables, letter naming fluency (LNF) p = .224, 

phoneme segmentation fluency (PSF) p = .791, and nonsense word fluency (NWF)  p = .172.  

The Pearson r value was conducted and analyzed to test for assumption on multicollinearity.  See 

Table 4.4 for Pearson r value analysis. 
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Table 4.4 

Correlations - Pearson r value 

 LNF PSF NWF 

LNF Pearson Correlation 1 .422
**

 .613
**

 

Sig. (2-tailed)  .000 .000 

N 106 106 106 

PSF Pearson Correlation .422
**

 1 .545
**

 

Sig. (2-tailed) .000  .000 

N 106 106 106 

NWF Pearson Correlation .613
**

 .545
**

 1 

Sig. (2-tailed) .000 .000  

N 106 106 106 

**Correlation is significant at the 0.01 level (2-tailed). 

The Pearson correlation coefficients in this study (r = .422, .613, and .545) suggested a 

moderate correlation.  That is, each of the dependent variables (LNF, PSF, NWF) was 

moderately and positively associated. Furthermore, since the Pearson correlation coefficients did 

not exceed the critical value of .9 for multicollinearity, the assumption of multicollinearity was 

not violated.  This indicates that the MANOVA was the most appropriate choice of analysis. 

 Tests for normality, linearity, homogeneity of variance-covariance, and multicollinearity 

were all assumed.  This provided justification for the one-way MANOVA used in this study to 

determine if differences occur in the benchmark scores (LNF, PSF, and NWF) of students who 

received the DRI intervention compared to those who did not receive the intervention.  The 

MANOVA indicated that there was not a statistically significant difference between the students 

in the linear combination of the dependent variables based on students who participated in the 
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treatment compared to the control group on the Wilks' Λ = .938, F(3,102) = 2.24, p =.088, partial 

η2 = . 062.  Therefore, the researcher failed to reject the null hypothesis.  This signified there 

was no significant difference in the benchmark scores (LNF, PSF, and NWF) of students in the 

treatment group who received the DRI intervention in comparison to students in the control 

group who received a similar intervention.  No post hoc analyses were conducted. 
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CHAPTER FIVE: CONCLUSIONS 

Overview 

Chapter Five examines the results of the study by refocusing the purpose statement 

around the hypotheses.  Findings of this study are examined in relation to past studies. This 

chapter will also consider implications of the study as a result of the findings from the statistical 

evidence.  Limiting factors from the study are identified in order to strengthen further studies 

regarding the topic.  Recommendations are made for further studies. 

Discussion 

  The purpose of this quantitative, causal-comparative study is to examine the effects of a 

systematic Tier 2 reading intervention named Differentiated Reading Instruction (DRI) created 

by authors Sharon Walpole and Michael McKenna (2017) in their book How to Plan 

Differentiated Reading Instruction as compared to that of another intervention program. This 

research examined the spring archival data from 2018 DIBELS scores for 106 kindergarten 

students identified in Tier 2 in the Response to Intervention (RTI) process.  These students were 

either identified as receiving the intervention (DRI) or were identified as not receiving DRI.  The 

students were from five schools in a large rural school system in northwest Georgia. 

 Twenty-two kindergarten teachers administered the spring 2018 DIBELS kindergarten 

benchmarks for 53 students in the treatment group and 53 students in the control group.  A total 

of 106 students’ benchmark scores were examined from five different schools from a large rural 

district in northwest Georgia.  Two schools maintained the treatment groups, utilizing the DRI as 

an intervention while three schools maintained the control groups utilizing a comparable 

intervention.  All archival data were collected and stripped of student information before data 

analysis.  A one-way multivariate analysis of variance (MANOVA) was examined to investigate 
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differences between kindergarten student’s letter naming fluency (LNF), phoneme segmentation 

fluency (PSF), and nonsense word fluency (NWF) spring 2018 DIBELS benchmarks.  All 

assumptions for the MANOVA were tenable as data was screened for outliers and major 

violations.  The independent variables were the DRI intervention group and the non-DRI 

intervention group while dependent variables were LNF, PSF, and NWF. The research question 

that guided the research was as follows: “Do kindergarten students who receive Differentiated 

Reading Instruction as a RTI Tier 2 decoding intervention have different DIBELS letter naming 

fluency (LNF), phoneme segmentation fluency (PSF), and nonsense word fluency 

(NWF) benchmark scores on the end-of-the-year benchmark when compared to struggling 

students who did not receive DRI?”  Upon analysis of the MANOVA, the results yielded that 

there were no differences between DIBELS benchmark scores of students who received the DRI 

as an intervention than those who received another intervention.  The researcher failed to reject 

the null hypothesis.  Concluding results of the analysis maintain that there is no statistical 

difference between the benchmark scores of students who received the DRI as opposed to those 

who received another decoding intervention. 

 This study aligned with Vygotsky’s social development theory which maintains that 

students learn best when given information that is pitched slightly above student’s current 

independence level, in the Zone of Proximal Development, through a small group setting where 

social learning may occur (Tzuriel, 2000).  Because of the design of the decoding intervention, 

DRI, this study also mirrored the work of Miller (1956) who framed the information processing 

theory. This theory suggests that students cycle through new and old information repeated in 

short-term that will eventually reach long-term memory.  The DRI, which was the intervention 

for the treatment group, was utilized daily for 15–20 minutes by a trained and certified teacher, 
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which cycled through new information and reviewed old information.  Small groups held no 

more than six students. 

 Much research exists that indicates that the oral reading fluency of students is a strong 

indicator of future success in reading comprehension (Allinder et al., 2001; Fuchs et al., 2001; 

Wanzek et al., 2018; Wanzek & Vaughn, 2007).  Moreover, before oral reading can be 

strengthened, strong decoding skills must be present.  It is important that students are taught 

decoding skills early as this intervention can decrease chances of reading difficulty as late as 

seventh grade (Partanen & Siegel, 2014). Research upholds the need for intervention to occur in 

early decoding to give students better access to fluency and comprehension of complex text.  The 

remainder of this section discusses the DRI and control group interventions, DIBELS, and how 

this study aligned with existing research. 

 The results of this study closely resemble the results of a similar study using the DRI as 

an intervention for RTI protocols.  Hearn’s (2014) study found that for second and third graders 

using the DRI, a mean growth of 99.3 for second graders and 142.67 for third graders in the 

treatment group was slightly lower than the control group’s mean growth of 162.59 for second 

graders and 160.50 for third graders.  Using the STAR end-of-year literacy test for measurement 

(Renaissance Learning, 2010), the study found that there was no significant difference between 

the mean scores of students receiving the DRI as opposed to those receiving a different RTI 

intervention.  The present study is similar in that the control group means were slightly higher 

for LNF (M=41.43), PSF (M=50.47), and NWF (M=32.70) whereas the treatment groups that 

received the DRI were slightly lower for LNF (M=37.87), PSF (M=46.28) and NWF (M=25.96; 

see Table 4.1).  The present study also suggested there were no statistical differences between 
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the mean scores of DIBELS LNF, PSF, or NWF for students who received the DRI as opposed 

to those who received a similar decoding intervention. 

 Although mean scores were slightly higher for kindergarten students in the control group 

(see Table 4.1), the results from the MANOVA yielded a positive moderate correlation between 

LNF, PSF, and NWF with Wilks' Λ = .938, F(3,102) = 2.24, p =.088, partial η2 = . 062.  This 

correlation between the DIBELS indicators also supports earlier findings of the correlations 

found in the research of Cummings et al. (2010). Therefore, there was no statistical difference 

between the scores of students in the treatment group receiving the DRI and the scores of the 

control group receiving a different decoding intervention.   

The decoding intervention used in the control group (n=53) was effective as was the DRI 

used in the treatment group (n=53).  To further explain, DIBELS benchmark goals for spring 

benchmarks are as follows: LNF (no benchmark), PSF (40), and NWF (28; Dynamic 

Measurement Group, 2010).  All means from the control and treatment groups met the DIBELS 

spring benchmark scores, except the DRI treatment group’s NWF mean (M= 25.96).  This mean 

score is slightly below the benchmark goal, yet is higher than the cut score of 18 (Dynamic 

Measurement Group, 2010).   

A further examination of individual scores in the treatment and control groups found the 

following: 85% of students in the control group (n = 53) met the benchmark scores for PSF, 

while 77% of students in the treatment group (n = 53) met the benchmark goal for PSF.  Of the 

control group, 62  % of the students met the benchmark goal for NWF, while 43% of the students 

in the treatment group met the benchmark goal for NWF.  These results point to some variances 

in the outcomes of DIBELS indicators, but confirms an overall effectiveness of decoding 

interventions in both groups.      
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Administrators of the three schools which included the control groups approved the 

unknown decoding interventions, and administrators of the two schools which included the 

treatment groups approved the DRI.  The interventions from the control group were not 

documented so that emphasis could be given to a fairly new decoding intervention, the DRI.  

However, as is a mandate from the Georgia Department of Education (2011), teachers and 

administrators chose early decoding interventions that were deemed highly effective to remediate 

reading difficulties.  The school district utilized a menu of interventions where research or 

evidence-based interventions could be selected.  Evidence from this study and Hearn’s (2014) 

study suggests that the selection of an appropriate decoding intervention is of utmost importance 

in building early fluency skills (Abbott et al., 2002; Adams, 1990; Catts et al., 2015; Good et al., 

2008; Gyovai et al., 2009; Powell-Smith & Cummings, n.d.; Stage et al., 2001; Yesil-Dagli, 

2011). 

Implications 

 Results from this study confirm that a Tier 2 decoding intervention can remediate early 

reading deficits in kindergarten students.  Additionally, the correlations between LNF, PSF, and 

NWF yield the interrelatedness of DIBELS indicators in archival kindergarten spring 2018 

benchmark scores, which works to close the gap in literature (Utchell et al., 2016).  Tier 2 

intervention groups of students in RTI were initiated for the entire 2017–2018 school year in 

addition to the layering of a Tier 1 curriculum. Mean scores examined for the control group were 

LNF (M=41.43), PSF (M=50.47), and NWF (M=32.70); mean scores examined for the treatment 

groups that received the DRI were LNF (M=37.87), PSF (M=46.28) and NWF (M=25.96).  This 

illustrates that both groups’ overall means met the DIBELS end of the year benchmark scores, 

except the NWF scores (n=53) of the DRI group.  However, only 62% of the control group met 
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benchmark goals for NWF while 43% of the treatment group met benchmark goals for NWF.  

This information supports the idea that early decoding is progressive and needs systematic 

review and repetition through second and third grade (National Reading Panel, 2000).  The 

current study found no significant differences in the spring 2018 archival DIBELS benchmark 

scores in both groups. 

  Little research has been conducted to examine the earliest indicators of DIBELS (LNF, 

PSF, NWF) when these indicators are used to measure reading improvement of students in Tier 2 

of the RTI process.  This research study was developed in response to Hearn’s (2014) findings 

that literacy scores of students who received the DRI as opposed to another intervention in 

second and third grade were not statistically different.  This study expanded upon Hearn’s (2014) 

findings to include DIBELS indicators and a focused observation of early literacy scores in 

kindergarten.  Of utmost importance is the early detection of reading difficulty in kindergarten 

for future success in later grades.  This study added to limited, current research on the early 

detection of decoding difficulties in kindergarten being remediated and examined using DIBELS 

benchmarks as the primary curriculum-based measure for progress.  

Limitations 

 Since this study was a non-experimental, causal-comparative study, it may be concluded 

that the study has weak internal validity. To explain, Warner (2013) writes, “a nonexperimental 

study usually has weak internal validity; that is, merely observing that two variables are 

correlated is not a sufficient basis for causal inferences” (p. 20). Thus, results from the 

MANOVA and comparison of the means must be interpreted carefully as rival explanations 

could explain variability in the results (Warner, 2013).  Rival variables for this study could 
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include age of the students, strength of the Tier 1 curriculum between the groups, experience 

level of the teachers, and fidelity of the interventions in both groups. 

 An additional limitation was a small sample size located only in one school district in 

northwest Georgia, including benchmark data from one grade level.  A larger sample size with 

multiple grade levels could have increased the effect size, strengthening the validity of the 

results.  Since archival data was reported, this eliminated the ability to utilize random assignment 

which could have provided for actionable results in using the information for RTI planning in the 

future.  Results from this study are specific for the demographics in the area researched and may 

not be applicable for other districts. 

 One final limitation to mention is the inability of the researcher to observe fidelity of the 

intervention.  Since archival data from the 2017–2018 school year was examined, fidelity was 

confirmed by interviews with the assistant principals of each school with a review of the fidelity 

page across the district seen in Figure 5.  All kindergarten teachers were trained on the 

appropriate usage of the decoding intervention, DRI (Walpole & McKenna, 2017), as well as 

decoding interventions that were included on the county’s menu of interventions.  Teachers were 

also trained in RTI and how to utilize the fidelity page to document progress. With these 

verifications, implementation of the treatment and control groups were similar across the five 

schools included within the research.   

Recommendations for Further Research 

 Future research in regard to the effectiveness of the decoding intervention, DRI, needs to 

be conducted so that schools, in Georgia specifically, have a clear picture of the intervention’s 

effectiveness on curriculum-based measures. STAR Literacy results for second and third grade 

students who received the DRI exist but only examine the mean scores for a composite, not an 
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individual examination of literacy indicators (Hearn, 2014).  Few studies have been conducted to 

provide evidence that the intervention remediates decoding deficiencies in the primary grades.  A 

future study could continue examining the results of the decoding intervention on DIBELS 

spring benchmarks but include first and second grade scores in nonsense word fluency where 

decoding is still a major focus of the Tier 1 curriculum. Major studies exist which examine the 

effectiveness of Tier 2 interventions on oral reading fluency measures, but more emphasis could 

be gathered on early decoding measures. Furthermore, an examination of the DIBELS spring 

composite scores and the overall change in mean from the fall could be examined to present the 

effectiveness of the intervention in providing for overall change in benchmark scores. 

 An additional area of study could focus on the DRI’s effectiveness of oral reading 

fluency for students in first through third grade.  As Walpole & McKenna (2017) suggested, the 

results from the informal decoding inventory (IDI) could further identify the need for decoding 

and/or fluency intervention, and intervention groups could be created to remediate difficulties in 

particular areas of weaknesses.  Progress could be incrementally measured through progress 

monitoring or benchmark periods where oral reading fluency is examined using DIBELS as the 

curriculum-based measure.  Additionally, the study could examine benchmarks from an 

additional curriculum-based measure such as the NWEA MAP Reading Fluency measure (2017). 

 Another area of study could be examining the attitudes of teachers and students toward 

the DRI intervention in comparison to another selected intervention.  This could easily be 

implemented once during the onset of the intervention (fall or winter) and once more at the 

completion of the intervention (spring).  This data could be used to inform educators about the 

overall attitude toward the intervention.  To date, no studies have been conducted to examine 
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attitudes toward the intervention.  This information would be powerful in selecting interventions 

that are of interest to students and teachers. 

 Lastly, future research could be conducted to cover a large population to include students 

from rural and urban school districts.  Hearn’s research (2014) included a vast majority of White 

students (73.2%). This study included archival data where 67% of the participants were White.  

Utilizing a larger population might increase the chances of retrieving data from larger ethnic 

groups.  Ellett (2014) found that students from differing minority groups were often 

underrepresented in the top achieving groups of students when measured by DIBELS and the 

NWEA MAP assessment.  This solidifies the need for a larger-scale study on the usage of DRI as 

a Tier 2 intervention to  remediate difficulties in reading for early readers and readers from 

various backgrounds and ethnic groups.     
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