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Executive Summary
Improving Reading Outcomes for Students with or at Risk for Reading Disabilities: A
Synthesis of the Contributions from the Institute of Education Sciences Research Centers

Reading difficulties present serious and potentially lifelong challenges. Children who do not
read well are more likely to be retained a grade in school, drop out of high school, become teen
parents, or enter the juvenile justice system. Thus, preventing reading difficulties early in
children’s school careers has potential long-term benefits to the individual as well as society. 1 In
this report, we review the results of the first eight years of IES-funded research that focused on
ways to prevent and remediate reading difficulties in students with or at risk for reading
disabilities. Supporting investigations on assessment, cognitive and linguistic processes of
reading, effective interventions, and teacher professional development, IES-funded research has
made substantive contributions to answering some of the most pressing research questions in
reading. These projects have elucidated ways to identify and help children who may struggle
with reading before the problems become entrenched. IES research has also identified critical
component skills that support proficient reading, found ways to assess these skills, and
developed and tested interventions for children at risk of developing reading disabilities,
including children with who are deaf or hard of hearing or who have intellectual disabilities.
Importantly, IES-funded research has funded projects that investigate ways to bring effective
interventions into our nation’s classrooms. This includes designing professional development
training that increases teachers’ knowledge about literacy and deepens their understanding of
how to teach reading effectively to all students, including students who are struggling to learn to
read.

I. Assessment

Enactment of the No Child Left Behind Act (NCLB; 2002) along with the reauthorization of the
Individuals with Disabilities Education Act (IDEA, 2004), significantly changed the assessment
landscape for all students in public schools and in particular those who are at risk for poor
reading outcomes. One of the more significant provisions of NCLB was the requirement that
states adopt standards and conduct annual assessments to gauge school districts' progress in
improving students’ academic achievement. States were similarly required to test and report the
progress of the various subgroups of students, including English learners and students with
disabilities. In addition, states were responsible for holding schools accountable for
documenting Adequate Yearly Progress (AYP) of these subgroups based on the state
assessments. As a result, states needed to know how to identify students who struggle with
reading using fair and valid assessments.

1

Reynolds et al. (2002).
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IES-funded research has provided knowledge on the following important guiding principles for
reading assessment:
•

Screening all students’ reading skills (i.e., universal screening) at the beginning of
the school year, especially in the early grades, and then using assessments to
monitor their progress can be a valid and efficient way to: (1) identify children
who are at risk for poor reading outcomes and (2) guide the decision making
process, for example, through a Response to Intervention (RtI) approach, for
determining whether an intervention is improving a student’s reading skills.

•

Reading assessments can be tailored to a wider range of diverse learners to
support accurate calculation of Adequate Yearly Progress (AYP) and to identify
failing schools.

II. Basic Cognitive and Linguistic Processes Support Reading Skills and Can be Improved
through Intervention

IES supports basic research to understand the underlying processes and mechanisms of reading.
By applying cognitive and developmental perspectives to reading, this interdisciplinary research
has studied the cognitive and linguistic skills that distinguish children with typical reading skills
from children with or at risk for reading disabilities and examined the extent to which those skills
are changeable through targeted interventions and the points of the developmental trajectory that
may be most amenable to change.
IES-funded researchers identified important targets for intervention based on the cognitive and
linguistic skills children bring to the classroom.
•

Malleable linguistic processes such as oral language skills and vocabulary
contribute to children’s reading performance.

•

Several important cognitive processes such as working memory, grasp of the
principles of conservation and seriation, and abstract and inferential reasoning are
critical for students’ reading success.

•

Although the same sets of linguistic and cognitive skills are involved in learning
to read, children bring unique constellations of these skills to the classroom with
important implications for instruction.

III. Intervention, Including Reading Instruction for Children with Low Incidence Disabilities

IES has funded rigorous, causal research that identifies the types of interventions that improve
students’ reading outcomes, along with the optimal timing for delivering these interventions and
the likely effects of improved instructional intensity for students with different profiles of
component skills. This work builds on the foundation set over the last two decades by reading
researchers.
ix
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•

Increasing the intensity of interventions in kindergarten and first grade can prevent
reading difficulties for many students.

•

Fluency interventions that focus on repeated reading of text, opportunities to practice
reading in the classroom, and reading a range of texts can generally improve students’
fluency and comprehension.

•

Language outcomes for many preschool children at risk for language disabilities can
improve if they are provided extensive opportunities to hear and use complex oral
language.

•

Peer-assisted or cooperative learning is a promising method to increase the intensity of
instruction for students and improving their reading outcomes.

•

Interventions that are differentiated to target an individual student’s profile of component
skills are effective in improving students’ reading development.

Children who have intellectual disabilities or who are deaf or hard of hearing face serious
challenges when they are learning to read. For example, children who are deaf or hard of
hearing cannot easily access the auditory aspects of reading, such as phonological awareness and
letter-sound associations. Children with intellectual disabilities face cognitive challenges that
impact their reading progress. At the same time, children with disabilities are being served in the
general education classroom.
IES-funded research has moved the field forward in practical ways with newly developed and
promising instructional interventions for children with low incidence disabilities.
•

The developmental sequence of learning to read and reading theories, such as the Simple
View of Reading, which inform effective instruction for typical readers, also hold for
students with low incidence disabilities, including children with mild and moderate
intellectual disabilities and children who are deaf or hard of hearing. This means that
effective interventions can be developed based on this research, and implemented to
improve achievement.

V. Supporting Effective Teachers and Effective Teaching of Reading

We cannot bring research into the classroom and improve students’ reading skills if we cannot
effectively support teachers’ efforts to use efficacious or evidence-based interventions and
instructional strategies. The No Child Left Behind Act specifically called for students to have
highly qualified teachers. In the past, teacher quality was defined in terms of academic degree or
years of experience. However, these teacher characteristics are rarely associated with gains in
student achievement. 2
2

Goldhaber, and Brewer (1999).
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IES-funded research has identified ways to support teachers’ implementation of evidence-based
reading instruction and interventions.
•

Developing teachers’ specialized knowledge and supporting consistent long-term
implementation of evidence-based instructional practices can improve delivery of
complex, evidence-based instruction and interventions.

•

Combining multiple professional development strategies, including coaching,
linking student assessment data to instruction, using technology, and participating
in communities of practice, can support teachers’ learning and implementation of
research-based reading instruction.

Summary

For this research synthesis, we examined peer-reviewed journal articles and chapters that were
products of IES funded research projects that focused on improving reading for children with or
at risk for reading disabilities. We reviewed research from grants that were initially awarded
from 2002 through 2008 through the National Center for Education Research and the National
Center for Special Education Research. Based on this review, we found that these research
projects have extended our knowledge about how to help students with or at risk for reading
disabilities. We have learned more about how to prevent reading difficulties through valid and
reliable assessments. Such assessments can accurately identify students who need additional
instruction. Other research projects have developed and tested interventions that are targeted,
intensive, and based on rigorous evaluations so that schools can support learning to read for all
students. Through IES-funded research, we are gaining a better understanding of the
components of reading comprehension and how underlying cognitive and linguistic processes
operate in a coordinated fashion to support reading. This research has also helped to illuminate
how children bring different and developing profiles of skills to the classroom with implications
for assessment and instruction. Additionally, IES-funded research is improving reading
instruction for children who are deaf or hard of hearing, who have intellectual disabilities, or
other low incidence disabilities. Finally, IES-funded research has helped to provide new
knowledge on ways for bringing research-based assessment and instructional practices into the
classroom by identifying and testing ways to improve the effectiveness of teachers and their
practice.
The research centers in IES continue to support rigorous research that will enable schools to
implement effective instructional practices and interventions to help all students become better
readers.
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Preamble from the Institute of Education Sciences
In 1999, the National Research Council published a report on the state of education research in
the United States. The panel concluded,
One striking fact is that the complex world of education—unlike defense, health care, or
industrial production—does not rest on a strong research base. In no other field are
personal experience and ideology so frequently relied on to make policy choices, and in
no other field is the research base so inadequate and little used.
National Research Council (1999, p. 1)
Three years later with the passage of the Education Sciences Reform Act of 2002, Congress
established the Institute of Education Sciences (IES) and charged it with supporting rigorous,
scientifically valid research that is relevant to education practice and policy. To meet this
charge, IES established long-term programs of research that focused on topics of importance to
education practitioners and leaders (e.g., reading, teacher quality, education systems), clearly
specified methodological requirements for projects, and established a scientific peer review
system for reviewing grant proposals.
Since 2002, IES’ National Center for Education Research has funded a broad range of work
targeted toward providing solutions to the education problems in our nation. In 2006, IES’
National Center for Special Education Research began funding a comprehensive program of
special education research designed to expand the knowledge and understanding of infants,
toddlers and children with or at risk for disabilities. In both IES Centers, the funds are provided
for exploratory research, development of education interventions, development and validation of
measurement instruments, and evaluation of the impact of interventions. Exploratory research
examines the relations between education outcomes and malleable factors (i.e., factors that can
be changed, such as child behaviors, teacher practices, school management strategies), as well as
the mediators and moderators of those relations. Exploratory research can inform the
development of new education interventions or identify those interventions that are associated
with better education outcomes and should be rigorously evaluated. Development and
innovation projects are intended to create potent and robust interventions that may be effective
for improving education outcomes. Development research is important because we have not yet
solved old problems (e.g., closing achievement gaps), and we continue to face new challenges
and opportunities (e.g., integrating new technologies into education systems). In addition to
developing interventions, IES supports research to develop and validate measurement
instruments, including screening tools, progress monitoring instruments, measures of child
outcomes, and assessments of teachers' and administrators' knowledge and skills.
A critical component of IES research has been rigorous evaluation of the impact of programs,
practices, and policies on education outcomes. Education has always produced new ideas, new
innovations, and new approaches, but as in any field, new may not always be better. Historically
education research has not rigorously tested whether programs and policies actually produce
xii
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positive effects on education outcomes. The research enterprise has not provided education
leaders and practitioners with scientifically valid information on which interventions appear to be
effective in achieving their intended goals, which need more work to become more potent or
more robust, and which appear ineffective and should perhaps be discarded. Since its inception,
IES has been committed to supporting rigorous experimental and quasi-experimental evaluations
to answer the questions of what works, for whom under what conditions; and why something
does or does not work. This document is an effort to stock of what we have learned thus far.

IES Research Syntheses

As part of our assessment of the work that IES is doing, we are asking panels of eminent scholars
to review peer-reviewed journal articles and book chapters that are products of IES-funded
research grants in a specific area (e.g., reading, early childhood). These papers include empirical
studies as well as theoretical pieces. The task for each panel of scholars is to synthesize what we
have learned from IES-funded research on their topic and to summarize the results for a general
audience that includes policymakers and other stakeholders. The syntheses are not intended to
be typical research reviews, which provides a grand overview of research in a field. Rather, the
task is to look across the research projects that IES has funded to determine what has been
learned and where empirical and theoretical progress has been made as a result of IES funding,
and to provide suggestions for further research in order to improve education in our country.
The first step involved in producing an IES research synthesis is to select a topic. Topics are
determined by IES staff members who review the overall research portfolio to identify topics that
include multiple projects that have been completed and from which peer-reviewed articles and
book chapters have already been published. A panel chair is selected who is a nationally
recognized researcher in the topic area. Next, IES staff works with the chair to identify a small
number of panelists to co-author the research synthesis. These are people the chair believes are
nationally recognized experts in the topic area, and are, in many cases, themselves recipients of
IES grants. IES identifies the research grants that are relevant to the topic and gathers the peerreviewed journal articles and book chapters that were produced under these grants relevant to the
topic being reviewed. IES staff consults with grantees when appropriate in order to ascertain the
relevance of the funded project to the topic of the synthesis and to confirm that all peer-reviewed
articles emerging from these projects are included. The panel meets several times, either in
person or via conference calls, to discuss the focus of the synthesis and to identify organizing
questions or themes.
The panel is given a relatively short deadline of 4 to 6 months to produce a draft document.
Under the broad question of what has been learned from IES-supported research, the panel
reviews the published research and organizes the synthesis under topics or questions that reflect
the work that has been published. The panel may also include non-IES research in the synthesis,
to provide the background or context for the IES-sponsored research or to describe the work on
which IES research builds. The expert panel interacts with and receives feedback from IES staff
during the development of the research synthesis. However, the panel uses their collective
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expertise to determine the foci of the written report, and the synthesis reflects the panel
members’ expert judgment as to the strength of the evidence presented in the published work and
the contribution of the reviewed articles and book chapters to the synthesis topic. The panel
members are the authors of the synthesis and thus responsible for the final product.
Before the research synthesis can be published, it is subjected to rigorous external peer review
through the IES Standards and Review Office, which is responsible for independent review of
IES publications. The panel then responds to the peer-reviewer comments and makes
appropriate revisions.
This focus of the present synthesis reflects the Institute’s emphasis on research on programs,
practices, and policies intended to improve reading outcomes for children with or at risk for
reading disabilities. IES-funded projects whose primary emphasis was improving the reading
skills of children with typical reading abilities were not included in the studies selected for
review. IES has funded research on improving reading outcomes since 2002 through the
National Center for Education Research (NCER) and since 2006 through the National Center for
Special Education Research (NCSER). NCER funds reading research through multiple topics,
including Reading and Writing, Interventions for Struggling Adolescent and Adult Readers and
Writers, Cognition and Student Learning, and Teacher Quality. NCSER funds reading research
primarily under the Reading, Writing, and Language Development, Cognition and Student
Learning in Special Education topics.
In reading this synthesis, readers should remember that it is not intended to be an overview of the
existing research on improving reading for children with or at risk for reading disabilities. Panel
members were only asked to review those published articles or book chapters that had emerged
from IES-funded projects. Specifically, the panel was asked to review articles from peerreviewed journals and book chapters from funded projects that were published or in press as of
December 2011 (thus some articles that were in press in 2011 will have published dates in 2012
or 2013). Thus, there is a great deal of ongoing research that is not represented in this synthesis
because some grants are not yet at the stage in the research process where findings are in and
summarized for publication. Note also that reports of IES-funded research that have not been
subjected to the peer-review process in publication are not included in this review. Appendix A
lists the projects and publications that were reviewed for this synthesis.
Given panel members were only asked to review those peer-reviewed articles and book chapters
that emerged from IES-funded projects available at the time this synthesis was written, there
likely are peer-reviewed articles or book chapters emerging from ongoing IES-funded research
relevant to the synthesis topic. IES plans to include those articles and book chapters in future
updates of this synthesis.
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Context and Organization of this Report
Reading difficulties and disabilities present serious and potentially lifelong challenges. Children
who do not read well are more likely to be retained a grade in school, drop out of high school,
become a teen parent, or enter the juvenile justice system. 3 Building on the extant research and
seminal studies including the National Reading Panel and the National Early Literacy Panel
reports, 4 research supported by the Institute of Education Sciences (IES) has expanded our
understanding of ways to identify and help children who are at risk for reading disabilities. This
body of work has also contributed to the identification of critical component skills that support
proficient reading (e.g., phonological awareness, word knowledge, working memory), better
ways to assess these skills, and more effective interventions for children at risk of developing
reading difficulties, including children who are deaf or have intellectual disabilities. 5 Research
funded by IES has investigated ways to bring these efficacious interventions into our nation’s
classrooms by developing and evaluating professional development training that increases
teachers’ knowledge about literacy and how to teach reading effectively to all students, including
students who are struggling to learn how to read. This is important because the most recent
National Assessment of Educational Progress 6 reports that by fourth grade, one-third of our
students are failing to attain basic reading skills. In this synthesis, we, the panel convened by
IES, connect the building blocks of assessment, cognitive and linguistic components of reading,
effective interventions, and teacher professional development to show how IES-funded research
is contributing to solutions for improving reading and preventing reading difficulties.
Based on our initial reading of the papers, and following an initial in-person meeting to discuss
the articles that we read, we organized the contributions into four broad categories with
component research questions:
I.
II.

III.

Assessment: What have we learned about effective identification and assessment of
students who have or are at risk for reading difficulties or disabilities?
Basic Cognitive and Linguistic Processes: What are the basic cognitive and linguistic
processes that support successful reading and how can these skills be improved for
students who have or who are at risk for reading disabilities?
Intervention: How do we make reading instruction more effective for students who
have or are at risk for developing reading disabilities? How do we teach reading to
students with low incidence disabilities?

3

Hernandez (2011); Reynolds et al. (2002).
NICHD (2000); National Early Literacy Panel (2008).
5
We use the term intellectual disability instead of the term mental retardation in response to Rosa’s Law of 2010.
6
NAEP (2011).
4
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IV.

Professional Development: How do we bring research-based instructional practices to
the classroom?

These categories emerged directly from the articles that we read and reflect the areas in which
we believe that IES-supported research has made contributions to advancing our understanding
of how to improve reading outcomes for students with or at risk for reading disabilities. For each
question, the panel synthesized the available research findings and highlighted key contributions.

Scope of the Research Synthesis

For this research synthesis, we examined 111 peer-reviewed journal articles and book chapters
that were products of 48 research projects focused on improving reading for children with or at
risk for reading disabilities funded by IES with initial awards (i.e., first year of funding) from
2002 through 2008. 7 These papers included both empirical studies as well as theoretical pieces.
(Appendix A provides a list of all of the projects and publications included in our review.) Our
task was to synthesize what has been learned thus far through IES research grant activities
focused on improving reading for children with or at risk for disabilities. This is not a typical
synthesis intended to provide a grand overview of research in a field, nor is it a meta-analysis
that quantitatively synthesizes a specific body of work. Rather, our task was to look across the
range of projects that IES has funded in this area to determine what has been learned, where
progress has been made as a result of IES funding, and to provide suggestions for further
research in improving reading skills of children with or at risk for reading disabilities.

I. Assessment: What have we learned about effective identification and
assessment of students who have or are at risk for reading difficulties or
disabilities?
Enactment of the No Child Left Behind Act (NCLB, 2002) along with the reauthorization of the
Individuals with Disabilities Education Act (IDEA, 2004) substantially changed the assessment
landscape for all students in public schools. In particular, assessment for those who are at
elevated risk for poor reading outcomes, including students with limited English proficiency,
students from minority racial or ethnic groups, students with disabilities, and students from lowincome families, was brought to the forefront. The shift in focus to include all students in
accountability testing has led to increased scrutiny of state assessments from an accessibility
standpoint. An accessible and valid assessment is one that evaluates the targeted knowledge and
7

Projects with initial funding dates after 2008 (i.e., 2009-2013) were not included in this review because most IES
funded research projects are 3 to 4 years in length, and therefore projects funded after 2008 may not be far enough
along to disseminate results through peer-reviewed articles and book chapters. This synthesis also includes
discussion of five grants originally awarded through the Office of Special Education Programs (OSEP) of the U.S.
Department of Education, prior to the establishment of the National Center for Special Education Research
(NCSER). These five awards include funds from both OSEP and NCSER. They became the responsibility of
NCSER when NCSER was established in 2006, and are considered in this review.
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skills of all students, including students whose characteristics create challenges for accurate
measurement using traditional assessments. 8 Implicit within this definition of accessibility is the
presumption that the assessments are valid measures of performance for students with very
different skills and challenges. The Standards for Educational and Psychological Testing 9 calls
for testing professionals to investigate the validity of the intended score interpretation for all
students, with special rules for students with disabilities because tests can be less valid and
reliable when used for students with limited English proficiency or students with disabilities. As
a result, IES has made significant investments into research exploring the psychometric
properties of alternative or accommodated assessments of reading to explore ways to ensure
testing validity when assessing children who are at significant risk for very poor reading
outcomes.
Results from IES-sponsored research examining reading assessment questions related to NCLB
and IDEA contributes to the evidence base showing that universal screening and progress
monitoring assessments can work for identifying students in need of early reading intervention
and for making instructional decisions. A broad range of assessments and accommodations are
also being developed and evaluated for use with a wider range of diverse learners. Below we
present the following contributions from IES-funded research through 2011 in the area of
assessment including: (1) the use of universal screening to identify students at risk for poor
reading outcomes who are eligible for early reading intervention; (2) methods for quantifying
actual or potential response to research-based intervention (i.e., progress monitoring); (3) valid
assessments for English learners; and (4) evaluation of testing accommodations for students with
learning disabilities or other disabilities.

Universal Screening
Background. The success of early intervening service models such as RtI hinge on an accurate
determination of which students are at risk for reading disabilities, according to several
professional organizations. 10 RtI uses a process where students who fail to respond to
instruction, based on assessment results, receive increasingly intensive interventions, moving
from Tier 1 (general education) to Tier 2 (typically small group instruction) to Tier 3 (individual
instruction). Correct identification of students at risk for reading disability in preschool through
first grade can trigger early reading intervention prior to the onset of significant problems, which
in turn can place students on the path of adequate reading development. Universal screening is a
principal means of identifying students as being at risk for reading difficulties. 11 In both research
and practice, it usually involves measures of early literacy and foundational reading skills,
including phonemic awareness, letter naming fluency, concepts about print, word reading, and
8
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oral language ability, including vocabulary. Frequently a score cut-point is established where
children with scores falling below the cut-point are considered at risk for reading difficulties and
hence in need of additional intervention. 12
Predicting which preliterate children are at risk for developing reading disabilities has proven
problematic. 13 Initial differences among preschool and kindergarten children associated with
family literacy practices may diminish with formal instruction, 14 however, once children begin
reading instruction, the screening measures expand to include skills that are more closely aligned
to reading 15 and measurement precision increases with age as intra-child stability increases. 16
The vast majority of studies examining preschool and kindergarten screening tools have
identified too many children who do not develop reading problems (false positive cases), 17 with
estimates ranging from 20 percent to 60 percent. 18 At the same time, children who do develop
reading problems are missed (false negatives cases), with percentages ranging from 10 percent to
50 percent. 19 However, expanding the screening battery beyond measures of phonological
processing, alphabetic knowledge, general language ability, and print concepts has yielded
limited improvements in predictive utility. 20
Because accurately assessing reading improves as children experience more reading instruction,
other reading researchers argue that screening should occur at the beginning of first grade rather
than in preschool and kindergarten. 21 Despite the benefits of waiting, the accuracy of
determining risk among first graders remains relatively low, with false negative rates
approaching minimally acceptable levels; unfortunately, false positive rates fall well outside the
acceptable range, 22 yielding unmanageable risk pools for an RtI framework. More optimistically,
these false positive rates may reflect children’s response to the instruction they receive.

Contributions from IES-Supported Research

Contribution 1. Screening all students’ reading skills (i.e., universal screening) at the beginning
of the school year, especially in the early grades, can be a valid and efficient way to identify
students who are at risk for poor reading outcomes. Several IES-funded researchers are
examining the use of universal screening for young children. In general, the IES investment
exploring applied issues related to screening for eligibility for intervening services among
12
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preschool through first grade children has resulted in important increases in the knowledge base
and furthered our understanding of universal screening procedures.
In an attempt to improve the screening accuracy of preliterate children IES-funded researchers
are further developing, evaluating, and refining two screening measures, Individual Growth and
Development Indicators (IGDI) and Get Ready to Read!. Both the IGDI 23 and Get Ready to
Read! 24 measurement systems were designed to screen preschool children to identify those at
elevated risk for poor reading outcomes. The Get Ready to Read! screening tool is a 20-item
task that measures print knowledge and phonological awareness whereas the IGDI system
contains a number of tasks designed to measure a more diverse array of developmental domains
from birth to 8 years. As such, the Get Ready to Read! assessment is more focused on reading
and therefore potentially more sensitive to the identification of early literacy problems. The
IGDI system also differs from Get Ready to Read! in that it is designed to allow skills to be
monitored across time and allow the use of estimated growth rates to identify the need for and
monitor response to early intervention.
In an IES-supported study, Wilson and Lonigan (2009) administered the Get Ready to Read! and
IGDI screening tools to preschoolers. Get Ready to Read! and IGDI measures were used to
classify children identified as at risk on a diagnostic measure of early reading skill administered
3 months later. In general, both the Get Ready to Read! and IGDI systems showed promise as
early screening tools with Get Ready to Read! out-performing IGDI on predicting overall
emergent literacy skill, although neither reached the level of accuracy recommended by Jenkins
(2003).
As well as supporting research examining screening young children, IES has invested in
exploring basic measurement issues surrounding universal screening procedures in first grade. In
a series of studies supported by IES as well as NICHD and OSEP, Compton et al. (2006, 2010,
2012) 25 explored ways of improving screening batteries to (a) increase the overall classification
rates, (b) decrease the number of false positive cases, (c) improve the efficiency of universal
screening procedures, and (d) accelerate the movement of the most at-risk readers to more
intensive levels of intervention services. In the initial NICHD supported study of classification
models, based on an evaluation of 206 first-grade children followed through the end of second
grade, Compton et al. (2006) reported that a multivariate screening battery containing measures
of phonological awareness, rapid naming, oral vocabulary, and word identification fluency skills
produced classification accuracies (sensitivity of .90 and specificity of .83) consistent with the
recommendation of Jenkins (2003). In an IES-supported follow-up study of 355 first grade
children followed through the end of second grade, Compton et al. (2010) replicated the initial
model developed in the 2006 study. Measures designed to directly assess (progress monitoring)
23
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or forecast (dynamic assessment) children’s response to classroom instruction added
significantly to prediction accuracy by reducing the rate of false positives. Models adding
progress monitoring measures to the base multivariate screening battery developed in the 2006
study significantly increased classification accuracy (sensitivity of .90 and specificity of .91).
As part of the 2010 study, Compton et al. extended the screening literature by examining the use
of a two-step screening procedure, hoping that it might yield an efficient overall screening
system that would accurately classify students. In the two-step procedure, all children are
administered a single, brief measure, and only children who score within the risk range on that
initial measure complete the longer screening battery. A measure of phonemic decoding
efficiency eliminated the greatest number of true negatives (40% of the sample) from screening.
Phonemic decoding efficiency significantly outperformed measures of sight word efficiency,
word identification, and word attack in reducing the sample to be screened further. The
researchers therefore recommended the use of a two-step gated procedure where all students are
tested and then only those falling below a cut-point receive a longer battery of assessments, as a
means to increase the efficiency of one-step universal screening procedures.
Finally, Compton and colleagues (2012) working with first-grade children determined to be
unresponsive to general education who were enrolled in a small group intervention found that
Tier 2 response data may not be necessary to accurately predict a group of children for whom
Tier 2 interventions were unlikely to be effective. Rather, by using local norms on first-grade
word identification fluency growth and linking those norms to distal outcomes of reading
disability at the end of second grade, the team was able to accurately predict students who did
and did not respond to the intervention. This suggests that students can be identified accurately
for Tier 3 intervention without participating in (and failing to benefit from) Tier 2 interventions.
Future Directions. Results of the preschool studies are encouraging and suggest that we may be
able to apply universal screening for reading disability risk to preschool children. More work is
warranted at this age level to meet the screening accuracy defined by Jenkins (2003). As
children move into formal reading instruction (i.e., first grade), results from these funded
projects indicate that we can achieve classification accuracy levels that exceed those
recommended through the use of two-stage multivariate screening batteries, however more work
is still needed to continue to optimize these systems across larger and more diverse samples of
children.

Progress Monitoring
Background. A cornerstone of alternative approaches to learning disabilities identification,
outlined in the reauthorization of IDEA (2004), is the provision requiring the measurement of
children’s outcome gains in response to scientific, research-based intervention. Progress
monitoring assessments allow us to gauge students’ progress. For example, within RtI models,
progress-monitoring assessment results are used to make a series of decisions that move students
6
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between more and less intensive levels of intervention. Given the importance of these decisions
within an RtI framework, validity and measurement issues associated with progress monitoring
procedures need to be explored. IES has funded studies to further develop, evaluate the
psychometrics, and explore the predictive utility of various progress monitoring measures that
can be used to accurately judge children’s response to research-based interventions.
Two progress monitoring measures are frequently used for indexing and monitoring first-grade
reading development: Word Identification Fluency 26 and Nonsense Word Fluency. 27 These
measures were developed to be sensitive to early reading development skills. With Word
Identification Fluency, students have one minute to read isolated high-frequency words presented
in a list containing 50 words. With Nonsense Word Fluency, the child is presented with a single
page of 50 consonant-vowel-consonant or vowel-consonant pseudo-words. Fuchs et al. (2004)
compared the predictive validity of Nonsense Word Fluency in 151 at-risk first-grade children
who were monitored for 20 weeks (including fall and spring semesters) using alternate forms of
Word Identification Fluency and Nonsense Word Fluency. In the spring of first-grade children
received standardized measures of decoding, word identification, passage fluency, and reading
comprehension. Overall, results favored Word Identification Fluency over Nonsense Word
Fluency as a predictor of end of year reading skill.

Contributions from IES-Supported Research

Contribution 2. Using assessments to monitor students’ progress can be a valid and efficient
way to guide the decision making process –for example, through a Response to Intervention
(RtI) approach-for determining whether an intervention is improving a student's reading skills.
Given the advantage of Word Identification Fluency over Nonsense Word Fluency as a firstgrade progress monitoring measure, Zumeta, Compton, and Fuchs (2012) examined whether
sampling procedures for developing Word Identification Fluency lists might have an effect on
growth parameter estimates and the correlation between student outcome growth estimates and
their future reading skills. Three samples of students were drawn from an overall pool: a
representative sample which reflected the distribution of readers in the study, and included low,
average, and high achieving students, a second sample that included all students with low
reading achievement, and a third sample with high/average achievement. Word Identification
Fluency data were collected weekly for 15 weeks using two different lists, broad lists and narrow
lists. Broad lists were developed by sampling words from 500 high-frequency words, whereas
narrow lists were created by sampling from the 133 words from Dolch preprimer, primer, and
first-grade word lists. Overall, narrow sampling was found to be better for screening the
representative group and the high/average subgroup. Broad sampling was superior for screening
the low-achieving subgroup and for progress monitoring across groups. Evidence continues to
mount indicating that Word Identification Fluency is well suited as a screening and progress-
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monitoring mechanism that can be used to make accurate decisions regarding children’s
movement within a tiered RtI model.
Dynamic assessment has been used to determine whether interventions are working and,
potentially, as an alternative to actually putting children through long and potentially ineffective
interventions. In such a model, dynamic assessment is used as a very short and focused session
of instruction that is intended to gauge whether a particular intervention strategy actually helps a
particular student. 28 In three IES-funded studies 29 researchers used 45 minute dynamic
assessments to index students’ potential to benefit from kindergarten phonological awareness,
first grade decoding, and second grade listening comprehension instruction, respectively.
Bridges and Catts (2011) developed and examined the predictive validity of a dynamic
assessment screening of phonological awareness in two samples of children who were
administered the dynamic assessment in the beginning of kindergarten and standardized
measures of reading achievement at the conclusion of the school year. In the first sample the
predictive utility of dynamic assessment was compared to a static version of the same screening
assessment, where no feedback or support was provided. Results provided initial evidence of the
promise of dynamic assessment to forecast future reading ability in young developing readers
more accurately than static measures. In the second sample (N=96), the predictive utility of
dynamic assessment was compared to Dynamic Indicators of Basic Early Literacy Skills
(DIBELS) Initial Sound Fluency, a commonly used screening measure. Findings revealed that
dynamic assessment predicted kindergarteners’ end of year reading skills over and above what
was measured by the Initial Sound Fluency alone.
In a study of first grade students, Fuchs and colleagues (2011) examined the predictive validity
of dynamic assessment of decoding skill learning. Students were assessed in the fall on an array
of instruments that were given with the aim of forecasting students’ responsiveness to early
reading instruction. Factor analysis indicated that dynamic assessment loaded on a factor that
included language ability and IQ and was distinct from factors representing speeded alphabetic
knowledge and task oriented behavior. Multilevel modeling indicated that dynamic assessment
significantly predicted future end-of-first-grade reading performance. Results support the
construct and the predictive utility of dynamic assessment and reveal that dynamic assessment
may have value as part of a first grade test battery to identify young children with severe learning
needs who require the most intensive treatment in RtI frameworks.
Elleman et al. (2011) explored a listening comprehension dynamic assessment intended to tap
students’ inference making skills. The researchers hypothesized that such skills might be
predictive of future reading comprehension performance. The dynamic portion of the
assessment taught children to be “reading detectives” by using text clues to solve what was
28
29

Bridges and Catts (2011); Elleman et al. (2011); Fuchs et al. (2011).
Ibid.
8

Improving Reading Outcomes for Students with or at Risk for Reading Disabilities

happening in the story. The dynamic assessment was administered to second-grade children
along with standardized measures of reading comprehension. Results showed that students who
had lower dynamic assessment scores also had generally lower reading comprehension scores.
Plus, the dynamic assessment measure predicted reading comprehension skills even after
considering students’ vocabulary and word identification skills. In addition, results suggested
that dynamic assessment may be more effective than the standardized measures of reading
comprehension at identifying the different profiles of literacy skills found among young students.
Another research team supported by IES 30 has begun to examine the use of the Individual
Growth and Development Indicators (IGDI) progress monitoring system combined with a webbased decision making tool to guide teachers and other service providers through a decisionmaking process for early intervention. Results suggest that linking the progress monitoring data
to a web-based decision making system may improve practitioners’ ability to implement
effective early childhood intervention with at-risk children.
Future Directions. In the area of progress monitoring, IES-funded projects have further
developed and evaluated the psychometrics and explored the predictive utility of various
progress monitoring measures that can be used to more accurately judge children’s response to
research-based interventions. This research has revealed that Word Identification Fluency is a
strong progress-monitoring tool that can be used to make more accurate decisions regarding
children’s need for more or less intensive interventions. However the research suggests that item
sampling issues must be considered when developing new forms of Word Identification Fluency.
The use of dynamic assessment within RtI models is a new and potentially exciting line of
research currently supported by IES. Dynamic assessment has the potential advantage of
indexing response to intervention without actually putting children through long, costly
interventions that may not meet their individual needs. Given increased use of multi-tier systems
in schools to prevent early reading problems in children more work on assessment systems
designed to quantify actual response or predict potential response progress of children to
validated instruction may promote more effective instruction for students who are at risk or have
reading disabilities by helping to ensure they are receiving individualized intervention at the
intensity and RtI tier they need to progress.

Assessment for English Learners
Background. Many children who are English learners are at serious risk for reading disabilities
but present specific challenges with regard to assessment and identification of disabilities versus
differences. Moreover, NCLB requires that state assessment data of students who are English
learners be disaggregated and that schools document Adequate Yearly Progress (AYP) of
English learners. IDEA and its regulations include the Child Find mandate that requires school
districts to identify, locate, and evaluate all children with disabilities, regardless of the severity of
30
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their disabilities. The Child Find mandate applies to all children who reside within a state,
including children who attend private schools and public schools, highly mobile children,
migrant children, homeless children, and children who are wards of the state. As the number of
English learners in US schools increases, threats to the validity of assessing and properly
determining schools’ AYP along with accurately identifying English learners who also have a
disability in the Child Find Mandate remains high. IES has invested research funds to develop
and evaluate alternative assessments for students with limited English proficiency to be used in
estimating educational progress and identifying children with disabilities. A variety of linguistic
and cultural factors affect assessment outcomes of English learners. The risk of misrepresenting
educational progress and misclassifying English learners with disabilities increases as English
skill proficiency decreases, 31 with improper identification of English learners potentially
resulting in inappropriate instruction and violation of their rights protected under IDEA.

Contributions from IES-Supported Research

Contribution 3. New assessments for English learners indicate that reading comprehension can
be assessed without overburdening word reading and oral language skills. With support from
IES, Francis, Snow, and colleagues 32 designed and evaluated the Diagnostic Assessment of
Reading Comprehension for assessment of English learners in kindergarten through third grade.
By minimizing the need for high levels of English oral proficiency or decoding ability, the
Diagnostic Assessment of Reading Comprehension has the potential to accurately reflect the
comprehension skills of English learners who are reading text in English. Students’ performance
is assessed on four central processes: remembering newly read text, making inferences within the
text, accessing relevant background knowledge, and making inferences that require integrating
background knowledge with the text (text memory, text inferencing, background knowledge, and
knowledge integration). In a study of Spanish-speaking students in kindergarten through third
grade, 33 the Diagnostic Assessment of Reading Comprehension was found to measure the four
separate comprehension processes and scores on the Diagnostic Assessment of Reading
Comprehension were less influenced by word reading skills compared to comprehension cloze
tasks where students provide a missing word in a phrase, sentence or passage. Francis and
colleagues (2006) compared the performance of third grade Spanish-speaking English learners
on the Diagnostic Assessment of Reading Comprehension and a cloze task. Results suggest that
the two measures were moderately correlated (r= .61) and influenced by different factors. As in
the previous study, the Diagnostic Assessment of Reading Comprehension was less strongly
related to word-level skills and more strongly related to measures of narrative language
production and memory.
Future Directions. IES investment in the development and evaluation of alternative reading
assessments for English learners represents an important line of inquiry at its early stages of
31
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development. As we move forward with accountability schemes that mandate assessment and
disaggregation of progress data of all student groups, we will need continued research to inform
the use of alternative reading assessments.

Assessment Accommodations for Students with Disabilities
Background. As a result of NCLB, a majority of school-age students with disabilities are now
assessed in reading as part of large-scale standards-based reading assessments. 34 The challenge
for test developers of large-scale reading assessments is to develop accessible tests that “measure
only those student characteristics that are essential parts of the reading proficiency the test
intends to measure, and not those characteristics that could be related to the student’s
disability”. 35 Thus, a major research question is whether the scores obtained on an
accommodated test have the same meaning as scores on a standardized administration of the test.
A change in the way a test is administered to a student is usually designated as either a
modification or an accommodation. A modification to a test administration procedure changes
the measurement of the test construct and therefore the interpretation, which is not ideal. An
accommodation, on the other hand, is a change in the test administration that does not change the
test construct or the interpretation of the score, which is ideal. An important question asked of
test accommodations is whether they level the playing field by providing differential boosts to
students with disabilities. That is, students with disabilities show an increase in their score but
students without disabilities do not. Differential boost favoring students with disabilities
indicates that an accommodation is valid and does not change the meaning of the test results.

Contributions from IES-Supported Research

Contribution 4. Assessment accommodations can be made for students with disabilities that do
not modify the construct being measured, and therefore represent a valid measure of this
construct. To address a wide range of test accommodation issues for students with disabilities,
IES provided support for the National Accessible Reading Assessment Project, a collaboration of
three projects 36 intended to: (a) identify assumptions underlying test accessibility, (b) consider
the characteristics of students with disabilities and how their abilities affect reading and
performance on reading assessments, (c) generate possible ways to create fully accessible
reading assessments, and (d) develop a set of accessibility principles and guidelines to guide the
development of reading assessments. Results from the various projects are summarized in what
follows.
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One area of focus in the three IES-funded projects has been on examining the appropriate
assignment of testing accommodations to students with disabilities and the accompanying impact
these accommodations have on the interpretation of scores. A series of studies have examined
the effects of various reading test accommodations on the performance of students with and
without disabilities. Laitusis (2010) examined the impact of a read-aloud accommodation (i.e.,
students listen to the test) on the standardized test scores of a reading comprehension test, the
Gates-McGinitie Reading Test, for typically developing students and students with reading
disabilities at grades four and eight. Mean comprehension scores for the audio version of the test
were higher at each grade level with differential boost at both grade levels reported on the audio
version for the students with reading disabilities. Results suggest that an audio version of a
reading comprehension test represents an accommodation, as opposed to a modification, for
students with reading disabilities.
A study by Cook, Eignor, Steinberg, Sawaki, and Cline (2010) employed a multi-group
confirmatory factor analysis of the Level 4 Gates-McGinitie Reading Test given with and
without a read-aloud accommodation to typically developing students and students with reading
disabilities. Results suggest that the Gates-McGinitie Reading Test measured the same
underlying construct of comprehension in both groups. In a second study, Cook, et al. (2010)
administered a fourth grade English-Language Arts assessment to four different groups: (a)
students without disabilities taking the test under standard conditions; (b) students with learning
disabilities who took the test under standard conditions; (c) students with learning disabilities
who took the test with accommodations specified in their 504 plan or Individualized Education
Program (IEP); (d) students with learning disabilities who took the test with a read-aloud
accommodation/modification. Again, results suggest that the same underlying construct was
being measured for typical students or students with learning disabilities whether given with or
without accommodation. In a related study with fourth and eighth grade students who were blind
or have visual impairments, Stone, Cook, Laitusis, and Cline (2010) demonstrated that using
large print or Braille to present a standards-based English-language arts assessment to students
with visual impairments served as valid accommodations. Results support the accessibility and
validity of large print or Braille accommodations for students who are blind or have visual
impairments.
Kato, Moen, and Thurlow (2009) examined performance differences between students with a
range of disabilities and students without disabilities on the state reading assessment in third and
fifth grade. While results indicated a lack of test bias, there were minor differences in item
functioning across disability groups, suggesting that some test items are unfairly difficult for
students with disabilities.
Abedi, Kao, Leon, Mastergeorge, Sullivan, Herman, and Pope (2010) examined the effects of
assessing eighth grade students using reading comprehension passages that were presented in
shorter segments to accommodate working memory deficits and fatigue in students with
disabilities. Results indicated that segmenting did not differentially affect performance of
12
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students with or without disabilities and improved the overall reliability of the test for students
with disabilities, suggesting a valid accommodation.
Dillon, O’Brien, Kato, Scharber, Kelly, Beaton, and Biggs (2009) developed a reading
comprehension assessment that addresses students’ interests and their sense of self-efficacy with
the goal of making the assessment more accessible to fourth and eighth graders with a range of
disabilities that affect their reading of typical large-scale comprehension tests. The goal was to
examine whether improving the motivational characteristics of a large-scale reading assessment
increased its accessibility for students with disabilities by making it more interesting to them.
Results indicated that expository texts containing more interesting topics (e.g., literary texts
about young people their own age working through daily challenges and life issues) were of
higher interest to readers in both fourth- and eighth-grade, compared to texts topics that were less
interesting. In particular, fourth graders were drawn to expository texts about animals; eighth
graders were drawn to expository texts on unusual and sometimes gruesome topics. The results
also indicate that creating motivating assessments using interesting passages was positively
correlated with reading performance, especially for low-performing students at fourth grade and
to some extent, students at grade eight, which indicates this is a valid accommodation.
Finally, Moen, Liu, Thurlow, Lekwa, Scullin, and Hausmann (2009) attempted to identify child
characteristics of students for whom reading assessments tended to be less valid and reliable.
Students who were less accurately measured tended to have globally slow processing, very poor
decoding skills, and exceptional difficulty staying on task.
Future Directions. Results from these studies suggest that reading tests can be adapted to
accommodate students with a range of disabilities and increase the accessibility of standardized
measures of reading. Overall, studies suggest that a variety of accommodations are valid and can
lead to a differential boost on reading assessments for students with disabilities compared to
typically developing students.

Summary of Contributions for Research Question I: Assessment
Assessment issues associated with the enactment of NCLB and reauthorization of IDEA have put
pressure on test developers to investigate the validity of assessment systems designed to estimate
schools’ AYP including all students, particularly those groups with longstanding achievement
gaps and students with disabilities. Also critical, as part of IDEA, is the support of new ways of
identifying students with learning disabilities, including RtI models. This means that valid and
reliable assessments to monitor students’ response to different scientifically-based interventions
are needed. Meeting these challenges, IES has funded a number of assessment projects designed
to investigate the validity of various assessment measures, and of accommodations to them, so
that we are assessing students’ reading skills accurately. Important lessons learned from these
IES-funded projects include the following:
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1. The science of universal screening is evolving to where it is possible to identify first
grade students who may be at risk for developing reading disabilities and who may need
reading interventions, and that this can be done precisely so that students who need
intervention and those who do not are more accurately identified. At the same time,
additional research is needed to develop assessments that can identify kindergarten and
preschool students who may be at risk for learning disabilities.
2. In terms of monitoring response to research validated intervention, various progress
monitoring tools have been shown to be sensitive to reading development growth as well
as predictive of future reading difficulties. New dynamic assessment measures show
promise in allowing intervention strategies to be tested quickly prior to implementing
long term interventions and hence permitting interventions to be tailored to individual
students.
3. In terms of students who are English learners, new reading comprehension measures have
been developed that reduce word reading and oral language demands and tap more
central comprehension processes so that students’ comprehension skills are assessed
more accurately.
4. Finally, multiple IES-funded studies have reported test accommodations that measure the
same underlying construct in students with and without disabilities, with several
demonstrating differential boost in the students with disabilities.
Although important advances have been made, continued research is warranted in each of these
four assessment areas in order to continue the strong scientific advances made and further
support the achievement of children at risk or with reading disabilities.

II. Basic Cognitive and Linguistic Processes: What are the basic cognitive
and linguistic processes that support successful reading and how can
these skills be improved for students who have or who are at risk for
reading disabilities?
A key contribution of IES funding has been to provide support for the application of basic
research carried out by cognitive and developmental psychologists that have helped our
understanding of the underlying processes and mechanisms of reading. This interdisciplinary
research has endeavored to identify key components of reading, such as word knowledge and
working memory; to test their contribution to students’ reading comprehension, distinguishing
between children with typical reading skills, and children with or at risk for reading disabilities;
and, notably, the extent to which basic processes can be changed (i.e., are malleable) and
therefore are potential targets for intervention. This work is important because, as Juel (1988)
14
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noted, it was not until researchers focused on the basic components of successful reading, and in
this case decoding, that real progress was made in understanding how to prevent and remediate
basic reading difficulties. This early work summarized by Adams (1990) and Torgesen et al.
(1999) focused on the act of decoding and identified phonological awareness and grasp of the
alphabetic principle as malleable sources of influence on young students’ foundational reading
skills. Research has also focused on the more complex skills required for reading
comprehension including oral language skills, vocabulary, background and academic knowledge
among others (Snow 2001).
Although for all children the same skills are involved in learning to read, each child brings a
unique constellation of these skills to the classroom with implications for instruction. In this
section, we describe underlying theories that have motivated the work on complex processes and
the results of studies that have been informed by these theories. These studies have helped
identify profiles of skills that children bring to the process of reading. Others have examined
how multiple underlying components of reading work together to predict reading
comprehension. Specifically, we describe IES-funded research in (1) cognitive processes and
skills (e.g., enacted representations, the oddity principle, working memory), (2) linguistic
processes and skills (e.g., word knowledge, use of non-mainstream English dialects), and (3)
unique skill profiles that differentiate children who are typically developing readers versus
children who have or are at risk for reading disabilities.

Enactive Representation; Oddity, Seriation, and Conservation; Working Memory; and
Coherent Mental Representations and Higher Order Cognitive Processes
IES has funded research that begins with well established general cognitive theories of learning
and seeks to understand whether changes in how children learn might lead to changes in their
reading outcomes. These studies focused on the cognitive constructs of enactive representation,
the oddity principle, working memory, and developing coherent mental representations, which
are further explained below.

Contributions from IES-Supported Research

Contribution 5. Several basic cognitive processes, including working memory and abstract and
inferential reasoning, have been found to be critical for students’ reading success.

Enactive Representation
Background. Researchers Glenberg, Levin and Marley applied Piagetian principles 37 and
theories offered by Bruner 38 to extend our understanding about cognitive development and how it
relates to children’s oral language and reading comprehension development. These researchers
proposed that many children under 8 years of age cannot fully understand complex events, such
37
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as those described in story narratives, unless they can act them out. This is a process referred to
as enactive representation. As children grow older and gain more experience, they are better
able to understand such events without concrete representations like acting out stories because
they can mentally process more abstract ideas. 39 For example, Glenberg and colleagues
hypothesized that it should be easier for young children to read and retell instructions on how to
build a block house if they were allowed to actually act out building the block house as they
read. They suggested that such acts allowed children to develop internal images, index symbols
(i.e., words) to objects, and create better understanding or more coherent mental representations
of the text they were listening to or reading.

Contributions from IES-Supported Research

Glenberg and colleagues (2004) conducted 3 different experiments with first and second graders.
Across these experiments, these researchers discovered that manipulating toys, watching toys
being manipulated, and imagining the toys generally increased children’s comprehension of the
story when compared to the students in the control conditions. That is, they were better able to
remember what they had read, even after some time had passed.

The researchers then explored whether they could replicate these results when the intervention
was provided to small groups of children rather than individually. 40 In this experiment, first and
second graders, Glenberg and colleagues found that children who had the opportunity to enact
the stories and watch their group members enact stories were better able to recall the stories after
time had passed than did the children in the re-reading condition.
Next, the researchers examined whether enacting stories with toys or watching someone enact
stories would improve the listening comprehension skills of Native American students who were
struggling readers. 41 Native American children are at high risk for developing reading
disabilities because they frequently are learning English as a second language and are
disproportionately more likely to live in poverty. Results were similar to those found for
students with typical reading skills. Students who either manipulated or watched the researcher
manipulate toys to enact stories were generally better able to recall details of the stories than
were students who just listened to stories. Thus, enacting the stories and enacting complex
language by creating concrete representations helped Native American students with reading
difficulties better understand complex stories. Unfortunately, struggling readers in the treatment
conditions were not able to generalize the idea of using their imagination instead of
manipulatives to enact the stories, which the first and second graders who were typical readers in
the treatment group were able to do.
Future Directions. The results from this set of IES-supported studies suggest that reading
comprehension interventions that make abstract and complex stories more concrete by enacting
39
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them with toys or other visual imagery should support all students’ reading and listening
comprehension skills, including students with or at risk for reading disabilities.

Oddity, Seriation, and Conservation
Background. Pasnak and colleagues also relied on Piaget and cognitive theories to develop the
hypothesis that improving children’s ability to understand abstract principles, specifically oddity,
seriation, and conservation, would lead to better general learning. 42 Young children who do not
understand the oddity principle have difficulty finding an object that does not belong when the
objects in a set are all different colors and the dimension of difference is shape or size. They
focus on the color rather than the crucial information that is different. Children who do not grasp
the seriation principle can put objects in size order but have difficulty figuring where an object
goes in a series they have already constructed. Children use the wrong strategies or focus on the
wrong aspect of the object (e.g., color rather than size) to decide where the extra object should go
in the series. Conservation is the ability to understand that just because objects are physically
rearranged or liquid is poured from a tall container to a short and wide container that the number
of objects or the amount of liquid has not changed. Although most children have grasped these
concepts by kindergarten, the researchers argued that children who have not mastered them may
have more difficulty learning in the classroom.
Pasnak and colleagues created interventions that were designed to teach these abstract principles
to kindergartners who had not already mastered them. For example, while playing a game in
which a toy dinosaur would only eat the object that was different from three other objects,
children learned to understand the oddity principle through repeated episodes of success and
failure. These games are called learning sets.

Contributions from IES-Supported Research

Pasnak and colleagues, in a series of IES-funded experiments, moved their laboratory
experiments into schools. In one study, 43 they conducted an experiment with kindergartners who
had not mastered the abstract principles (i.e., oddity principle, seriation, conservation). Children
who were taught the oddity principle, seriation, and conservation learning set intervention
showed greater gains in learning all three principles than did children in numeracy, reading or art
interventions. They also achieved stronger number and reading skills compared to the art group
and their number skills generally equaled the kindergarteners who received the numeracy
intervention. Plus, their reading skills equaled kindergarteners who received the reading
intervention. These results are highly similar to those found in their other IES-funded studies. 44
Future Directions. Learning these abstract principles appears to help children learn numbers
and reading more generally although they were not the target of the intervention. The
42
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researchers offer a number of ideas for this finding. First, most instruction provided to typical
kindergarteners assumes that they have grasped these abstract principles. Remember, the
intervention was delivered only to children who had not mastered them. It is likely that
instruction in numbers and basic reading rely implicitly on grasp of these principles. For
example, to develop phonological awareness, children have to understand how phonemes
(certainly an abstract principle to kindergartners) relate to each other, how changing one
phoneme can change the word “pin” to “pan” and how reversing the order of phonemes also
changes the word “tip” to “pit”. Learning numbers also requires grasp of these abstract
principles.
It appears that understanding the oddity principle, seriation, and conservation helps students
better understand the reading and mathematics instruction they were receiving.

Working Memory
Background. There is compelling evidence from the cognitive literature that children who have
difficulty comprehending what they read, frequently have less working memory capacity than do
children who do not have difficulty. 45 Working memory is the ability to keep an idea (or a set of
ideas) in mind while performing another task or remembering something else. For example, a
typical working memory task involves reading a number of sentences that tell a story, recalling
the story, and then remembering what the last word in each sentence was.
Working memory is considered one component of the executive system. Another is short term
memory, which is the ability to remember phone numbers or the ability to recite a series of
words or letters. These skills, along with others, are thought to represent basic cognitive abilities
that generally impact reading as well as other academic skills, such as mathematics. Other
cognitive skills include inhibition and updating. Inhibition is the ability to inhibit information
that is no longer needed. Updating involves the ability to stop remembering one thing and begin
to remember another.

Contributions from IES-Supported Research

Swanson and colleagues sought to better understand the relationship between cognitive factors
and reading ability in a prospective study. 46 They tested the working memory, short term
memory, inhibition and updating, processing speed, IQ, and reading skills (both decoding and
comprehension) of students who ranged in age from 7 to 17 years. Based on reading scores, they
identified four reading ability groups: low word reading and low comprehension with typical
verbal IQ scores (reading disabilities); high word reading but low comprehension
(comprehension deficits only) with typical verbal IQ scores; strong reading overall (skilled
readers) with typical verbal IQ scores; and children who had low word reading, comprehensions,
and verbal IQ scores (poor readers). Children with only comprehension deficits had stronger
45
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working memory skills than did children with reading disabilities. These students had stronger
working memory skills compared to poor readers. Skilled readers had the strongest working
memory skills among the groups. Results also indicated that working memory and short term
memory may share some underlying components such as processing speed and updating.
Indeed, individual differences in updating and short term memory predicted working memory
skills consistently across the reading skill classifications. This is important because it supports
the idea that stronger working memory skills are not a result of reading comprehension but are an
independent cognitive skill. Swanson and colleagues also reported that the biggest difference in
executive function for children with reading disabilities and low comprehension readers was that
children classified as having reading disabilities had less storage capacity (i.e., less short term
memory capacity) than did children classified as having only a comprehension deficit. This
difference was principally a function of the phonological system (the ability to repeat nonsense
words, for example).
In an IES-supported meta-analysis that reviewed almost 90 studies exploring the relationship
between cognitive processes and reading ability, Swanson and colleagues (2009) observed that
students and adults with reading disabilities performed more poorly on tests of working and short
term memory than did typical readers, that these deficits persisted across the age groups, and that
working and short term memory were not moderated by students’ IQ or the severity of their
reading disability. Moreover, stronger working memory and short term memory were both
associated with reading skill. Students with stronger working memory skills tended to have
stronger reading comprehension skills than did students with weaker working memory skills. In
contrast, short term memory skills were more highly associated with students’ decoding and
word reading.
This is a particularly important finding: if working memory can be improved as a result of
intervention (i.e., is malleable), then interventions might be developed to improve working
memory and, in turn, improve reading. IES-supported researchers, Swanson and colleagues,
pursued two potentially promising avenues to improve working memory and reading
comprehension. First, they proposed that learning comprehension strategies, such as rehearsal,
clustering, association and elaboration, might improve working memory and comprehension. 47
In two studies comparing the performance of 10-year-old students with and without reading
disabilities (i.e., RD vs. typical readers), with the second study a randomized control trial where
students were randomly assigned within RD and typical groups to an intervention or control
condition, they hypothesized that children with reading disabilities would show greater
improvement in working memory when they received strategy training than would typical
readers because it would allow them to improve or to compensate more for their weaker working
memory skills. The results revealed that children with reading disabilities did indeed improve
their skills when they received strategy instruction compared to peers in the control condition but
so did typical readers. Gains were greater for children who chose from a more stable set of
47
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strategies compared to children who chose a wide range of frequently less optimal strategies.
Moreover, strategy instruction with fifth and sixth graders led to stronger working memory skills
for both groups relative to a randomly assigned control group – not, as hypothesized, more for
the reading disability group than the typical reading group. Thus, working memory does appear,
at least in this study, to be somewhat malleable for children with reading disabilities – but not to
the extent of bringing their working memory skills to the same level found for children who are
typical readers – typical readers still had stronger working memory skills after the intervention.
Thus, the researchers state, “the evidence is still not clear as to whether increases in working
memory might have a direct influence on higher order skills such as reading comprehension”
(p. 43).
In their IES-funded study, Swanson and O’Connor (2009) conjectured that improving children’s
fluency might improve or help compensate for weak working memory. Fluency is the ability to
read rapidly with accuracy and appropriate prosody. The researchers cited three different
theories that they wanted to test. The first theory was the Decoding Proficiency Hypothesis –
that proficiency in word decoding is more important than working memory in explaining reading
comprehension skills. 48 By improving fluency, the ability to understand text should improve
regardless of working memory skills because working memory is a secondary system. Second
are theories that suggest that dysfluent reading uses up working memory capacity and reduces
resources for understanding what is read. 49 For example, the Compensatory Hypothesis states
that improving fluency skills may help children compensate for weak working memory skills. 50
Thus dysfluent readers with weaker working memory may be especially responsive to fluency
interventions compared to children with stronger working memory skills. The third theory, the
Working Memory Resource Hypothesis, states that working memory is a basic cognitive process
that will operate independently of fluency. 51 In this theory, working memory is unlikely to be
very malleable and will operate independently of fluency to predict reading comprehension
outcomes.
Setting out to test these hypotheses, Swanson and O'Connor conducted an experiment with
second and fourth grade children with poor reading fluency to a control group (no intervention)
or one of two fluency interventions – a repeated reading intervention or a continuous reading
intervention. Based on assessment of children’s working memory, fluency, and comprehension,
results revealed that, in general, both fluency interventions resulted in stronger fluency skills
compared to the control group for both grades. However, when reading comprehension
outcomes were compared, students in the continuous reading fluency intervention made greater
gains overall than did students in the repeated reading fluency intervention. Children in the latter
intervention performed no better than did the students in the control condition. However, neither
48
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fluency training intervention led to stronger working memory skills. Moreover, fluency and
working memory operated independently to predict reading comprehension outcomes. Thus,
neither the Decoding Proficiency Hypothesis nor the Compensatory Hypothesis was supported.
Instead, the third theory, the Working Memory Resource Hypothesis, was best supported by the
results.
Future Directions. Taking these IES-funded studies altogether, the results have helped to
extend our understanding of working memory as an important cognitive process that is weak for
many children with reading difficulties and is particularly important for proficient reading
comprehension. It reliably distinguishes between skilled and struggling readers. Strategy
instruction, such as repeating important information, may strengthen working memory. On the
other hand, fluency interventions do not appear to lead to improvements in working memory
although they may improve reading comprehension and so may act to help students who struggle
with reading compensate for weak working memory.

Coherent Mental Representations and Higher Order Cognitive Processes
Background. In the long run, the reason we read is to understand the text in front of us, and we
may do this for pure enjoyment, to gain information and to learn. Van den Broek, Rapp, their
colleagues, and others suggest that in order for students to comprehend and understand what they
are reading, they must make coherent mental representations of the information or story in the
text they are reading. 52 To understand a text, students have to make appropriate and meaningful
connections among the ideas in the text and this requires higher order cognitive processing.
Higher order skills include: making inferences by connecting ideas in the text or with their
background knowledge, understanding cause and effect, thinking logically, and understanding
how the text is organized. One of the challenges in trying to understand how students use their
higher order cognitive processes is that these processes happen during reading; they are
“online”, 53 which make them difficult to assess. Most of the methods we use to measure
comprehension ask students to read a passage and then answer questions. If they can answer the
questions correctly then we assume they understood the text. But it is possible that students’
online processes differ in important ways that may have implications for designing interventions
to improve their comprehension processes and their ability to make sense of complex sentence
structure.

Contributions from IES-Supported Research

One way to figure out how well students are coordinating their higher order processes is to use a
method called eye tracking. To use eye tracking, the students read text on a computer and a
special device records where their eyes focus (a fixation), how long they look at a word
(duration) and whether they look backwards to re-read text (a regression). When van den Broek
and colleagues (2009) compared the eye tracking patterns of skilled and struggling fourth,
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seventh, and ninth grade students while reading, they found that struggling readers made the
same number of fixations as typical and skilled readers, but their fixation times were longer.
Furthermore, although their rate of regressions (looking back to re-read text) was the same, the
struggling readers were much less systematic with regard to what information they reread. For
example, “instead of reading specific, informative segments, as proficient readers did, the
struggling readers reread entire sections …often uninformative sections… before [continuing]”
(p. 116). Thus the struggling readers in this sample were not reading substantially differently,
but they were reading less efficiently and less strategically than their peers who were proficient
readers.
Future Directions. As we design instruction and interventions to improve students’ reading
skills overall, both underlying, basic, and higher order cognitive processes and the effective and
efficient coordination of these skills clearly deserve attention.

Word Knowledge, Dialects, and Fluency
Background. Linguistic processes are defined here as the cognitive processes involved in
talking and listening. It is well documented that there are linguistic foundations for reading,
particularly reading comprehension 54 but how to intervene is not well understood. Whereas over
three decades of research has revealed that when students master the alphabetic principle they are
better readers than those who do not and that these skills can be taught effectively, 55 skill at
reading words fluently does not ensure proficient reading for understanding. 56 There is evidence
that some children do not have the word knowledge and more formal oral language, including
use of English syntax associated with School English, 57 needed to fully understand the more
complex syntax and unfamiliar vocabulary that is characteristic of the academic texts they are
expected to read. 58

Contributions from IES-Supported Research

Contribution 6. Malleable linguistic processes, such as oral language skills and vocabulary,
contribute to children’s reading performance.
Word Knowledge: In a paper describing their IES-funded study, Tannenbaum, Torgesen, and
Wagner (2006) suggest that word knowledge, which is frequently assessed using vocabulary
tests, is multidimensional, incorporating vocabulary breadth, depth, and fluency. Vocabulary
breadth is the number of words that children recognize and understand although their
understanding of the word may be shallow. For example, a child may know that a rock is a large
stone that is hard and rough or a type of music but not know that the verb rock means to move
back and forth. Grasp of such multiple meanings represents the depth of children’s word
54

Hoover and Gough (1990); Snow (2001).
NICHD (2000); Torgesen, (2002).
56
Connor et al. (2011); Snyder, Caccamise, and Wise (2005); Snyder, Dillow, & Hoffman (2007).
57
Craig et al. (2009); Terry et al.(2012).
58
Hoover and Gough (1990); Snow (2001); Snyder, Dillow, and Hoffman (2007).
55

22

Improving Reading Outcomes for Students with or at Risk for Reading Disabilities

knowledge. When word knowledge is deep, children can use the words in their vocabulary
flexibly and in a variety of situations, including different kinds of text. Word knowledge
fluency, Tannebaum et al. suggest, represents the child’s ability to rapidly access word
meanings. These researchers found that for the third graders in their sample, students with
strong word knowledge depth also accessed words more rapidly and accurately and that, it
seemed, depth and fluency represented one skill. However, this depth/fluency skill was distinct
from vocabulary breadth and both skills differentiated typical from struggling third grade
readers. These researchers also found that vocabulary breadth and depth/fluency were
independently associated with these third graders’ reading comprehension skills; that, overall,
students with greater breadth and depth/fluency also had stronger reading comprehension skills
and that those with weaker vocabulary breadth and depth/fluency had weaker reading vocabulary
skills. At the same time, over half of the variability in students’ reading comprehension was
explained by aspects of language that both types of word knowledge shared (i.e., shared
variance). These results suggest that interventions that focus on word knowledge might be
effective in improving reading comprehension, especially if the interventions focus on
developing both breadth and depth/fluency of word knowledge.
Another IES-funded study that focused on word knowledge was conducted by Uccelli and Paez
(2007) with young English learners. Uccelli and Paez asked whether the vocabulary skills of
kindergarteners who spoke Spanish at home but English at school would be associated with their
development of narrative skills (the skills required to tell a story that has a beginning, middle,
and end as well as characters, a setting, and a plot). Other researchers have found that children
with stronger narrative skills are generally more likely to develop stronger literacy skills. 59
Uccelli and Paez assessed 24 bilingual kindergartners’ Spanish and English vocabulary breadth,
as well as their narrative skills in both languages, and then examined these skills again when the
children entered first grade. With only a few exceptions, most children’s vocabulary scores in
both languages were well below grade and age expectations. Children with weak narrative skills
in Spanish also tended to have weak narrative skills in English. They found that the children’s
English vocabulary and narrative skills improved by first grade. However, their Spanish
vocabulary skills generally did not improve although their Spanish narrative skills did. This was
a concern because the researchers also found that kindergarteners with stronger Spanish
vocabulary and narrative skills were more likely to produce better narratives in English in first
grade than were kindergartners with weaker Spanish language skills. Thus, this study also
highlights the importance of understanding how children’s word knowledge and vocabulary
across languages contributes to their reading comprehension in English and the potential role of
these constructs as targets for intervention.
Dialects: When speakers from states in the North visit states in the South (and vice versa), they
may notice that some speakers sound different. Speakers in the south are using a dialect called
Southern Vernacular English. Another example of a dialect is African American Vernacular
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English, which is used by members of many Black communities in the United States. 60 Across
the United States, many communities use dialects that are easily understood as English but have
slightly different rules for grammar and pronunciation. These differences are important for two
reasons. First, children who use these non-mainstream dialects are frequently misidentified as
having language disabilities because markers of specific language impairment, such as leaving
off the “is” in “he is running,” are perfectly acceptable in African American Vernacular English 61
and other non-mainstream dialects. 62 Second, researchers have conjectured that the mismatch
between non-mainstream dialects and the English used in schools and books might be one reason
some children who use non-mainstream dialects have difficulty learning to read. 63 However,
emerging research findings indicate that the association might be more complex.64
In an IES-funded study, Terry et al. (2010) argued that the mismatch between non-mainstream
dialect and the more formal English used in school might not present the same challenge to all
students; that it would depend on their linguistic flexibility or dialect awareness. To test this,
they explored the association between first graders’ dialectic differences, using Part 1 of the
Diagnostic Evaluation of Language Variation-Screening Assessment, and the trajectory of
growth in early literacy skills. Roughly half of the first graders were African American and half
were White. All were from the geographical Southeastern United States and so used varying
amounts of Southern Vernacular English or African American Vernacular English, which are
fairly similar. They also considered the level of poverty at the students’ schools. They found that
children who used many features of non-mainstream dialect AND children who used very little
non-mainstream dialect had stronger reading skills than did their peers who used moderate
amounts of non-mainstream dialect. This inverted U-shaped association held whether students
were African American or White and whether they attended a higher poverty school or not.
Overall, students at higher poverty schools had lower reading scores regardless of their nonmainstream dialect use.
In a second study, again with first graders, Terry, Connor, Petscher, and Conlin (2012) found that
most students who used non-mainstream dialect at the beginning of first grade used substantially
more school English or mainstream English by the end of the year and this continued through
second grade. Students who did not increase their use of school English displayed generally
weaker reading skill growth compared to students who did increase their use of school English.
Students who shifted to school English had generally stronger language skills than did students
who did not shift. These researchers concluded that non-mainstream dialect use may not actually
be why students struggle with reading. Rather, they suggested that students with weaker oral
language skills are more likely to be confused by the differences in the dialect they speak and
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read at school and the dialect they use at home. For children with stronger language skills, this
mismatch presents less of a challenge.
Fluency: Tilstra, McMaster, Van den Broek, Kendeou, and Rapp (2009) proposed an expanded
version of the Simple View of Reading which asserts that decoding and oral language skills are
sufficient to explain reading comprehension. 65 Describing fluency as the “ability to group words
into meaningful grammatical units and to read quickly, effortlessly, and with expression” (p.
385), they argued that the Simple View may be more informative when fluency is considered in
addition to decoding and oral language skills. They also conjectured that the associations among
decoding, oral language skills, and fluency might contribute to students’ reading comprehension
in different ways, depending on students’ grades and the kinds of reading they are expected to
do. To examine these research questions, they evaluated fourth, seventh, and ninth grade
students’ reading and language skills using an extensive battery of assessments. Of these
students, about one-third had reading difficulties. The researchers found that the measures
assessed four different kinds of skills (i.e., constructs): (1) reading fluency; (2) depth of word
knowledge, which these investigators call “verbal proficiency;” (3) oral language skills, which
they called “listening comprehension;” and (4) decoding. The results from this IES-funded study
showed that all four skills predicted students’ reading comprehension but the importance of the
skills in explaining why some students had strong reading comprehension and others weak
differed by grade. For fourth graders, the most important predictor was decoding. In contrast,
for seventh and ninth graders, oral language skills (i.e., listening comprehension) was the
strongest predictor. These researchers pointed out that for students in middle and high school,
the relation between oral language and reading comprehension appeared to become more
reciprocal than it was for fourth graders. This means that strong reading comprehension
appeared to contribute to improvements in students’ oral language, which in turn, appeared to
support stronger reading comprehension. Thus, if students had weak reading comprehension
skills, then they were less likely to achieve stronger oral language skills and so continued to fall
farther behind. These results have implications for skills included in screening and progress
monitoring assessments for students at different ages. Later in this section, we discuss
interventions that support students’ fluency and reading comprehension development.
Future Directions. The integration of cognitive science and education is extending our
understanding about the mechanisms and skills that support proficient reading with implications
for developing new and effective interventions for students with or at risk of reading disabilities.
In particular, fruitful lines of research in executive and linguistic processes and how to intervene
to improve these skills for students with or at risk of reading disabilities are explicating new
directions for improving reading achievement overall.
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Unique Skill Profiles
Background. The rest of this section focuses on studies that examine a number of component
skills, such as word knowledge, fluency, strategy use, and other cognitive processes, to see how
they work separately and together to support proficient comprehension. These studies use what
is called “person centered” statistics. 66 Rather than trying to find the general trend or mean
achievement, person centered strategies work to identify different profiles of learners. For
example, a group of first graders may have average decoding and vocabulary skills when the
skills are considered together. However, some students will have strong decoding skills and
weak vocabulary skills and others will have weak decoding skills but strong vocabulary skills.
IES-funded studies and other studies reveal that there are different profiles (or clusters) of skills
for preschoolers, 67 second and third graders, 68 and adolescents, 69 with implications for how to
design more effective instruction and interventions.

Contributions from IES-Supported Research

Contribution 7. Although the same sets of cognitive and linguistic skills are involved in
learning to read, children bring unique constellations of these skills to the classroom with
important implications for instruction.
Profiles of Skills – Preschoolers: By assessing preschoolers who attended publicly funded
preschools, such as Head Start, and who were at risk for developing academic difficulties, on a
wide variety of oral language and code-related skills, Cabell, Justice, and colleagues (2010) were
able to classify preschoolers into one of five different profiles. They tested oral language skills
including vocabulary and understanding and using grammar, as well as code-related skills
including knowing letters and sounds, name writing, rhyming, and print concepts (how to hold
books, understanding that books are read from left to right, and so on). They found that the
preschoolers’ oral language skills were consistent within five profiles profiles; one profile had
consistently above average oral language skills, three had fairly typical language skills, and one
had very delayed language skills. What differed were preschoolers’ code-related skills. The
researchers conjectured that preschoolers’ home and preschool experiences might have been
responsible for the differences in code-related skills and that these skills appeared to develop
unevenly for many children. When the researchers tested these preschoolers again when they
were in kindergarten, they found that the profile to which a preschooler belonged predicted the
progress they were going to make in reading by the end of kindergarten. Children who had
strong code-related skills and either strong or typical language skills had stronger reading skills
by the end of the school year than did children with weaker code-related skills. Taken together,
these results show that even among preschoolers attending programs for children at risk of
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developing academic difficulties, there are important differences in their literacy skills and that
the profile of skills predicts how well they will do in kindergarten.
Profiles of Skills – Elementary School Children: Do we find similar profiles once children begin
formal schooling and when, arguably, reading instruction is more consistent than it is for
preschoolers? The study by Pierce, Noam and colleagues (2007) explored the profiles of 140
second and third graders who attended urban schools and who were at risk for reading
disabilities. They tested the students’ oral language (vocabulary depth), decoding (phonological
awareness, non-word decoding), fluency (both word and text), and reading comprehension,
which translated into four groups of skills: decoding, vocabulary, fluency (efficiency), and text
skills, respectively. When they conducted cluster analyses, they found that, for the second and
third graders who were at risk for becoming poor readers, reading failure fell into one of four
profiles: (1) weaker text skills; (2) relatively typical skills overall; (3) weaker efficiency skills;
and (4) weak skills overall. Unlike the preschool sample where oral language skills were fairly
consistent, for second and third graders who struggled with reading, oral language skills were
inconsistent across profiles.
Profiles of Skills – Adolescents: Do profiles differ again for adolescents? Based on the views of
practitioners and some early research, it was assumed that for adolescents who have reading
difficulties, the greatest weaknesses occur in reading for understanding and that by the time
students reached middle and high school decoding difficulties have been resolved. In their IESfunded study, Hock and colleagues (2009) challenged this conventional wisdom and
hypothesized that, just like preschoolers and elementary school age children, adolescent readers
would show different profiles of skills. What is interesting is that reading skills tended to fall
into four types that were similar to those found for younger students: (a) decoding including
word reading; (b) fluency (word and text); (c) vocabulary (breadth – depth was not assessed);
and (d) comprehension (both when listening and when reading). The investigators then
compared students in their sample who showed reading difficulties with those who did not.
Students with reading difficulties were more likely to come from families living in poverty and
to be enrolled in special education. In other ways, the two groups were almost the same. When
the researchers examined the profiles of students with reading difficulties, they found that more
than half of the students judged to have reading difficulties scored low on all components of
reading, including decoding. A much smaller percentage of students fit the profile of
conventional wisdom that decoding skills were fine and that the other comprehension related
skills (fluency, vocabulary and comprehension) were weak. Moreover, the majority of all
students tended to read slowly and not very accurately (i.e., weak fluency). Even students with
adequate reading skills had difficulty with fluency.
Future Directions. It is evident from the findings across the age-groups (preschool, elementary,
and high school) that students have different strengths and weaknesses and that students with or
at risk for reading disabilities have weaker skills across the board -- decoding, word knowledge,
oral language, and fluency. As we think about instruction and intervention, these results indicate
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that like preschool and elementary school-age students with reading difficulties, many adolescent
readers continue to struggle with decoding, word reading skills, and fluency and that intervention
tailored to fit each student’s unique profile may be more effective in supporting improved
reading skills than taking a “one-size-fits-all” approach or trusting to conventional wisdom.

Summary of Contributions for Research Question II: Basic Cognitive and Linguistic
Processes
The IES-funded research described above, which examines cognitive and linguistic processes
and how these comprise different profiles or clusters of skills from preschool through middle and
high school, has extended our understanding and provided clear implications for designing
effective reading instruction and interventions, particularly for students who are at risk or with
reading disabilities.
Cognitive processes are important because some appear to be malleable. For example, if we
improve kindergarteners’ understanding of more abstract concepts, such as conservation (the
ability to understand that the amount of water is the same even if the shape of the container is
different), their reading skills will generally improve as well.
Linguistic processes are also important because they too appear to be malleable. For example, if
we improve kindergarteners’ vocabulary and fluency skills, their reading skills are likely to
improve as well.
The third contribution is increasing recognition that although the same cognitive and linguistic
skills are necessary for proficient reading for all children, each student brings a unique
constellation of these skills to the classroom. These profiles may change as children receive
effective instruction. Further, this may help to explain why instruction that is effective for one
child might be ineffective for another child in the same classroom but who has a different profile
of skills.

III. Intervention: How do we make reading instruction more effective for
students who have or are at risk for developing reading disabilities? How
do we teach reading to students with low incidence disabilities?
The demands of reading change as children develop and progress through school. 70 In preschool
and kindergarten, oral language sets the stage for reading comprehension and is a key area for
intervention research. 71 In kindergarten and first grade, the skills that lead to decoding and word
recognition (phonemic awareness, letter-sound knowledge, and quick recognition of high
frequency words) take center stage. By second grade and through the elementary school years,
gradual increases in reading rate and accuracy, vocabulary, and reading comprehension become
70
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principal instructional goals. By middle and high school years, students are expected to use
reading as a tool for learning, finding, and using information. 72 Slow development along any of
these dimensions can signal reading difficulties or reading disabilities. 73 In contrast, students
with typical and more advanced reading skills may not need specific instruction on these
components because they develop interactively and students can learn them more implicitly. 74
These developmental changes in how “reading” is defined influence how assessments and
interventions are designed, and how learning is evaluated. Educators, policy makers, and
researchers agree that reading instruction is crucial for improving the outcomes of students who
are at risk for or have reading disabilities. 75 IES has funded research to help identify the types of
interventions that can improve reading outcomes, along with the optimal timing for delivering
these interventions, the training necessary for implementing these interventions in schools, and
the likely effects of improved instructional intensity for students with different characteristics.

Prevention through Intensity of Instruction
Background. Because accumulating research has established that reading difficulties become
more entrenched as students continue to experience difficulty learning to read well, 76 many
researchers begin identifying students with low skill levels and intervening with them in
kindergarten and first grade. Others begin even earlier to improve oral language skills of
preschoolers because of the strong impact that early language may have on reading
comprehension by the mid-elementary grades. 77 By teaching key literacy components such as
oral language, phonological awareness, and letter knowledge near the beginning of students’
formal schooling, early deficits may be remediated and the compounded problems created by
chronically low reading achievement can be ameliorated. 78 Over the past decade, accumulating
research, including research funded by IES, has demonstrated that early intervention is effective
for many students with or at risk of reading disabilities and may even prevent reading
disabilities. 79 The IES-funded studies discussed in this section have helped to advance our
knowledge about effective intervention and the importance of using rigorous experimental
designs in education research.
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Contributions from IES-Supported Research

Contribution 8. Increasing the intensity of interventions in kindergarten and first grade may
prevent reading difficulties for many students.
Denton and colleagues (2010) scaled-up a supplementary reading intervention designed to
increase the intensity of intervention for first graders with or at risk of reading disabilities.
Validated in earlier development and efficacy grants (funded by IES), their supplemental reading
intervention, Responsive Reading Instruction, was used with first graders for whom whole-class
instruction was ineffective. These students were assigned randomly to Responsive Reading
Instruction or to typical school-designed interventions. Responsive Reading Instruction included
word work, scaffolded reading, and rereading of decodable books (a phonics approach similar to
the explicit instruction used by Vadasy and Sanders (2010) and Hagan-Burke et al. (2010)). This
was along with supported writing, in which students took turns generating a sentence for all
students in the group to write with teacher assistance. There were significant positive effects of
Responsive Reading Instruction compared to typical school designed interventions on students’
reading achievement in addition to generally better reading outcomes, 91 percent of students who
received Responsive Reading Instruction achieved grade level expectations compared to only 79
percent of control students (grade level expectations were defined as within half a standard
deviation of the national norms). The area that remained weakest for Responsive Reading
Instruction and control students was oral reading fluency. The results of this study make an
important contribution because the experiment occurred in real world conditions with levels of
professional development and oversight likely to be available in many school districts.
Moreover, students in Responsive Reading Instruction and control interventions received similar
amounts of time in small groups, suggesting that intensity may be as much about the content of
instruction as simply increasing intervention time.
English Learners: To extend our understanding about how phonics instruction in kindergarten
might affect reading achievement for students who have reading difficulties and are English
learners, Vadasy and Sanders (2010) randomly assigned students with reading difficulties to 18
weeks of one-to-one instruction or to a kindergarten-as-usual control. Half of the students in the
study were English learners. Overall, children in the intervention group achieved higher scores
than did children in the control group on nearly all measures. Students who were English
learners in the treatment group outscored English learners in the control condition. However,
they achieved lower scores compared to students who were not English learners and who
received the intervention. The researchers also found that instruction in the general education
classroom played a role in the results. For example, children made greater gains when they were
in classrooms where a higher proportion of the time was spent teaching phonics. The study helps
to show that including English learners in early interventions in reading can have positive effects
on their reading. This finding is important because English learners have often been excluded
from reading instruction until they reach some proficiency in English.
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Behavior Problems: A second group of students often excluded from early interventions are
those with behavioral problems. Students with or at risk of reading disabilities and behavior
problems arguably may have more difficulty negotiating the complexities of the classroom
environment. For example, they may experience less optimal learning environments because
their outbursts disturb the classroom activity thus interfering with their learning and the learning
of their classmates. 80 Previous research indicates that students with reading difficulties in first
grade are more likely to demonstrate behavior problems in third grade and students with
behavior problems in first grade are more likely to experience reading difficulties in third
grade. 81 Thus learning environments that provide effective reading instruction and support for
behavior may be particularly effective in mitigating the sequelae of reading disabilities.
In their IES-funded study, Hagan-Burke, Kwok, Zou, Johnson, Simmons, and Coyne (2010)
examined the impact of instruction that takes advantage of current understandings on best
practice for literacy instruction in kindergarten and how these practices might affect reading
development for students with and without behavior problems. They defined these best practices
as instruction that integrates phonemic awareness, the alphabetic principal, and decoding, and is
explicit, systematic, and code-based. They conjectured that such rigorous reading instruction
might mitigate the influence of problem behaviors on reading acquisition in kindergarten. They
considered three types of problem behaviors: externalizing (acting out), internalizing (depressed,
withdrawn or very shy), and hyperactivity (overly active and rambunctious). Their results
showed that explicit, systematic, code-based instruction was more effective than was the
business-as-usual control instruction for children with externalizing behavior (e.g., fighting,
talking back to teachers, tantrums) and children who were hyperactive and easily distracted.
Although students with problem behaviors had lower overall reading outcomes than did students
with better behavior, these findings make an important contribution because students with
problem behaviors who received explicit, systematic, code-based instruction were more
successful than were students in less directed, more eclectic and less explicit school-directed
control interventions. In considering the students with and without problem behaviors, both
types of interventions raised student performance. 82 Nevertheless, the more explicit approach
was particularly effective for students with the lowest pretest performance. Specifically, students
in the bottom quartile scored higher across most measures when they received more explicit,
systematic, code-based intervention.
Future Directions. These studies contribute to the extant literature by demonstrating that
providing intensive intervention to students with low reading skills in kindergarten and first
grade generally improves reading outcomes later on. Students who were English learners and
students with behavioral problems also improved reading skills more than students in control
groups when the interventions were systematic and included a focus on phonics. Nevertheless,
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these students’ skills grew less during intervention compared to treated students who were native
English speakers or who had no behavioral difficulties. This suggests a need to test interventions
with content addressed specifically to these students experiencing these additional challenges.
Also, although skills such as phonemic awareness, letter knowledge, and decoding improved,
smaller gains were found for reading fluency, which is addressed in the next section.

Fluency Interventions May Increase Fluency and Comprehension
Background. Reading fluency — the rate, accuracy, and prosody of reading — is an important
component of reading. 83 Researchers have demonstrated strong correlations between students’
fluency and their ability to understand what they read (comprehension). 84 There is also evidence
that reading interventions are frequently less effective in bringing students’ fluency in line with
their peers compared to their improvement in other skills, such as decoding. 85 Recently, studies
have explored whether fluency might have a causal impact on reading comprehension. The
assumed interrelationship can be traced back to the early automaticity model of LaBerge and
Samuels (1974), who viewed problems in reading fluency as being related to poor word
decoding, which created a bottleneck in which the slow flow of thought hampered
comprehension. Students with reading difficulties appeared to spend an excessive amount of
time on decoding and therefore to expend valuable mental resources that could have been used
for comprehension.

Contributions from IES-Supported Research

Contribution 9. Fluency interventions that focus on repeated reading or reading a range of text,
along with opportunities to practice reading in the classroom may generally improve students’
fluency and comprehension. In a series of IES-supported studies, Vadasy and Sanders (2008a,
2008b, 2009) randomly assigned students who were poor readers to dyads (pairs of readers)
within schools, and then randomly assigned these dyads to a published repeated reading
intervention called Quick Reads (Hiebert, 2003) or to a control group. Across studies Quick
Reads was implemented with dyads of students in second through fifth grades in 30-minute
sessions for 15 to 20 weeks. In the first study, students in fourth and fifth grade participated. In
addition to Quick Reads, students in the intervention group also received 5 minutes of
vocabulary instruction because students with reading difficulties often miss out on gradeappropriate vocabulary experience. For the fourth and fifth graders, compared to the control
group students, students receiving the fluency interventions made significant gains in
experimenter-designed vocabulary and comprehension tests. However, they demonstrated no
advantage for fluency, which was the instructional target. 86 Given the developmental nature of
reading fluency, specifically, that reading rate and accuracy improve with overall reading skills
over time for typical readers, the researchers conjectured that by fourth grade, students with poor
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fluency were also poor in decoding and word recognition, which may have inhibited their
fluency growth.
In their next experiment with second and third grade students, Vadasy and Sanders (2009)
supplemented Quick Reads with small amounts of decoding instruction and observed significant
gains in word attack (understanding letter patterns) and in reading fluency and comprehension
compared to control students. Gains were strongest when students had tutors who implemented
the intervention with high fidelity. In a comparison between para-educators (also called teaching
assistants or instructional aides) and teacher-certificated interveners, no differences in student
outcomes were found when the intervention was implemented with high fidelity, which suggests
that fluency practice may be an appropriate role for well-trained para-professional educators in
schools.
Vadasy and Sanders (2008b) also observed second and third grade classroom reading instruction
to better understand the kinds of fluency practices that occur in general education classes. In
addition to the positive effects of intervention, students with more classroom-based opportunities
to practice reading made reliably greater gains during the intervention than did students who
participated in the intervention but were offered fewer opportunities to practice fluency in class.
In two IES-supported randomized controlled studies, O’Connor and colleagues (2007, 2010)
varied types of fluency practice for second and fourth grade students and explored the effect of
rate improvement on other aspects of reading, including decoding, word recognition, vocabulary,
and comprehension. In each experiment, students read aloud to an adult who provided assistance
with difficult words and who corrected errors. O’Connor, White, and Swanson (2007) compared
repeated versus wide reading, and O’Connor, Swanson, and Geraghty (2010) compared fluency
growth when students read relatively easy or difficult levels of text. Both studies found that
experimental treatments were more effective than the no-treatment control condition. There
were no differences in fluency outcomes between the two types of practice conditions. Students
at both grade levels made significant gains in reading rate, and their word identification and
comprehension also improved significantly compared to students in the control group. However,
the reading practice did not generate significant gains in decoding ability or vocabulary in either
experiment. Importantly, students with learning disabilities and students who were English
learners also made significant gains in reading rate and comprehension across both grades. The
authors noted that opportunity to practice reading aloud in typical fourth grade classrooms is
rare. In particular the fourth graders in the control condition made little gain at all in rate, which
suggests that fluency practice for students with reading difficulties may be needed well past first
and second grades. The trajectory of growth appeared to increase over time suggesting that
fluency interventions may take longer to have an educationally important impact.
Future Directions. These studies contribute to our understanding about how to intervene to
improve fluency. Two intervention practices, repeated reading and wide reading, are associated
with gains in reading fluency. In addition, improving students’ reading rates takes considerable
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practice. Both second and fourth graders’ skills appear to grow significantly with practice;
however, few practice opportunities were observed in the intermediate grades. Moreover,
whereas gains in fluency generally improve comprehension, fluency gains do not appear to
influence decoding or vocabulary, which suggests that students with reading difficulties may
take less advantage of incidental learning opportunities compared to typical and strong readers.
These results suggest that for students with slow reading rate, specific instruction to teach
decoding and vocabulary should likely continue into the intermediate grades.

Vocabulary Interventions
Background. Children’s use of spoken or oral language is a positive predictor of reading
development throughout schooling. Research in preschools has documented that children who
are at risk for language disabilities, which also puts them at high risk for reading disabilities, 87
appear to benefit from extensive opportunities for listening to and using complex spoken
language. 88 Unfortunately, two key factors that influence the effects of language enhancements
are difficult to shift. First, teachers have difficulty increasing the amount and quality of
modeling and interactive talk that occurs between them and their students, as well as among
students. This is likely due to insufficient training for many preschool teachers, including those
teaching in Head Start and Title 1 settings. 89 Second, some children attend preschool irregularly
even though regular attendance improves their opportunity to learn vocabulary. 90 The active
ingredients of language stimulation (such as imitating what a child says, or extending what a
child says) relate to teachers’ use of high-quality language interactions, group size, and activity
context. 91 Observations across preschools have indicated that teachers only used language
stimulation in 36 percent of their verbal exchanges with children. In other words, the
conversational responsiveness known to improve children’s use of language was rarely observed
in these preschools. Teachers are more likely to provide language stimulation when they
respond to children during dramatic play, art, and other highly stimulating activities. The
simultaneous impact of group size, activity structure, and language stimulation has important
implications for training of preschool and kindergarten teachers by helping them learn to
establish a positive language-learning environment, particularly when teaching children from
higher poverty communities.

Contributions from IES-Supported Research

Contribution 10. Language outcomes for many preschool children at risk for language
disabilities can improve if they are provided extensive opportunities to hear and use complex oral
language.
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In continuing efforts to understand how language and vocabulary stimulation might be increased
in kindergarten settings, IES-funded researchers Coyne, McCoach, and Kapp (2007) explored
ways to use storybook reading and discussion. Typically developing children frequently learn
new vocabulary through exposure and incidental teaching of word meanings; children at risk for
long-term vocabulary problems are likely to need more intensive and extended instruction to
learn the same core of words as children who are typically developing. To test this possibility, a
within-subjects design was conducted, in which students received both typical and extended
instruction in random order. In the typical instruction condition where exposure to the
vocabulary was more incidental, teachers read storybooks that included the target words but did
not teach directly or discuss the words. The extended instruction condition included the same
storybooks read aloud, but the students were encouraged to pronounce each of the words and to
listen for, and raise their hands when they heard the word in the story. Teachers then provided a
simple definition and reread the sentence with the target word. After the story was finished,
children participated in a variety of related activities. These activities were designed to provide
students with opportunities to discuss the words, to use the word in a number of different ways,
and to make judgments on appropriate uses of the words. During the phase when children
received extended instruction, they were generally able to provide better definitions of words
than when they received typical instruction, and these gains were maintained on a delayed
posttest weeks later.
In a second experiment, Coyne et al. (2007) compared extended instruction with embedded
instruction. In the embedded instruction condition, teachers provided a simple definition of the
target words as they were encountered in the story. Results again revealed that extended
instruction was more effective, on average, than embedded instruction. These result suggest that
not only did young students with weaker vocabulary skills fail to pick up meanings of words
incidentally, but that providing only definitions was also insufficient for most children. When
interpreting these results, the researchers conjectured that children with weaker vocabulary skills
might benefit from additional review of the vocabulary because they forgot a fair number of the
words they learned when they were tested two months later – although children in the extended
instruction condition still remembered more words than did children in the embedded vocabulary
intervention. Study designs that consider whether, over time, children actually maintain gains
from interventions can provide useful information about the intervention and its effectiveness in
schools.
To test classroom applications of this approach, Loftus, Coyne, McCoach, Zipoli, Kapp, and
Pullen (2010) implemented vocabulary instruction in a whole-class, general education setting.
Using a within-subjects design for students with below-average vocabulary, they compared the
effects of whole-class instruction alone (the control) with additional extended, supplemental
instruction focused on the same words in small groups (the intervention). Each student
participated in whole-class instruction alone as well as the extended, supplemental intervention.
The whole-class instruction followed the procedures for extended instruction described above in
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Coyne et al. (2007). The supplemental instruction was designed to take advantage of the small
group format by providing more opportunity for children to discuss, respond to requests for
elaboration, receive feedback, and say words, definitions, and target sentences aloud. Feedback
and instructional support (e.g., scaffolding) was provided to students when they made errors to
increase the likelihood of correct responding. Overall, the students with weaker vocabulary
achieved higher scores on words they had learned through the combination of whole-class and
supplemental instruction than they did when they learned words through whole-class instruction
alone. Importantly, this additional layer of intervention supported students with low-skills so
that they achieved vocabulary scores that were similar, on average, to those of students with
stronger vocabulary skills and who received whole-class instruction on the same words.
Exploring variations of evidence-based vocabulary instruction in first grade classrooms,
Maynard, Pullen, and Coyne (2010) randomly assigned teachers to three types of vocabulary
instruction during storybook reading: rich instruction (called extended instruction in the earlier
studies), basic instruction (providing child-friendly definitions of target words during the readaloud), or incidental instruction (target words were not discussed). Across all groups, the same
storybooks were read to students three times with general discussions following each. Results
consistently favored rich instruction, which was more effective, on average, than basic
instruction, which was more effective than incidental learning. A key finding was that most first
grade teachers could use research-based instructional principles effectively. This demonstration
is important because the teachers in the rich instruction condition received just two hours of
training, and they maintained the high level of procedural fidelity generated by this training
during five unannounced classroom observations.
Pullen, Tuckwiller, Maynard, Konold, and Coyne (2010) used the rich instruction approach with
first graders at risk for reading difficulties and found results that were similar to Loftus et al.
(2010). They found moderate positive effects favoring students with weaker skills who received
additional, small-group vocabulary instruction. Unfortunately, the children did not maintain this
advantage when they were tested four weeks later, which again suggests a need for periodic
review of taught words. For first graders with weaker vocabulary, whole-class instruction —
even when carefully managed to follow research-based recommendations — was generally
insufficient to teach meanings of words in ways that students could apply in new contexts or use
in conversations.
Future Directions. Across these IES-funded vocabulary studies, findings built on previous
research to demonstrate that (1) enriched vocabulary instruction in whole-class settings appears
to improve learning compared to less specific methods; and (2) greater instructional intensity
(e.g., opportunities to respond, individualized feedback) is associated with stronger outcomes for
students with weaker vocabulary skills. The most meaningful aspects of intervention for these
students included increased instructional time and intensity, and decreased group size for greater
opportunities to respond and explore new words across multiple contexts. Adding increasingly
intensive vocabulary interventions may be a useful extension to RtI or tiered intervention
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approaches because small-group, supplemental, and intensive intervention may bring young
children with weaker vocabulary skills into average ranges of performance on taught words,
although gains appeared to be stronger for kindergarteners than for first graders. It remains to be
seen whether continuing such tiered instruction might promote generalized gains in vocabulary
that could be captured on standardized measures. Because of the cost associated with such
intensity, research and policy attention might focus on the tiered model in which additional
instruction is provided only to students with or at risk of reading difficulties, particularly students
who have already fallen behind their peers and are least likely to benefit from high quality
general education or Tier 1 instruction.
Importantly, these studies reveal the fragile nature of newly learned words. By a few weeks after
the intervention ended, many students forgot the meanings of words learned during small- as
well as large-group interventions. Ongoing review of newly learned words is likely to be
necessary for students if they are to remember the meanings of words after the intervention
concludes.

Delivering Intervention Through Peer-Assisted or Collaborative Learning
Background. Increasing the intensity of intervention through small group or one-to-one
instruction can lead to improved reading outcomes for many students; however, it can be
expensive or difficult to manage in schools with stretched resources. As an alternative to pullout services, researchers have considered whether peers might be used as effective tutors for
increasing the intensity of instruction and increasing students’ opportunity to receive and to
respond to appropriate feedback on reading activities. 92 In the early grades, many peer-assisted
activities are focused on basic reading skills such as phonological awareness, alphabet letters,
decoding, word recognition, and fluency. As students progress through school, learning how to
engage with text becomes increasingly important for learning. Although isolated skills such as
phonological awareness or decoding can be taught efficiently through careful instruction, reading
comprehension relies on foundational reading skills in concert with strategic use of a range of
cognitive processing skills. Moreover, comprehension of expository text (such as passages about
history or science) is more difficult for students with reading difficulties than is reading narrative
text (such as stories or novels), and the proportion of expository text students are expected to
read increases tremendously in middle and high school. 93 And, as is true for learning basic
reading skills, mastering skills that support comprehension takes time. Peer-assisted learning
strategies have also been explored as a technique to support the acquisition of reading skill in the
upper grades by providing additional opportunities to learn and practice those critical skills.
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Contributions from IES-Supported Research

Contribution 11. Peer-assisted or collaborative learning is a promising method of increasing the
intensity of instruction for students and improving their reading outcomes. With IES support,
Saenz, McMaster, Fuchs, and Fuchs (2007) reviewed nearly 20 years of research on PeerAssisted Learning Strategies (PALS), which was designed to improve the reading development
of students in kindergarten through sixth grade and in high school. They found that, across
studies, PALS was generally effective in improving reading outcomes, including in high poverty
schools. In Grades 2-6 and high school, PALS practice activities include reading aloud to
develop reading rate and accuracy, and also comprehension tasks such as recall and
summarization. Results again were positive, with students in PALS classes improving in reading
rate and comprehension, on average, when compared to students in control classes. Moreover,
Spanish-speaking English learners showed similar gains in PALS classes. 94 A test of high
school implementation also found that students who participated in PALS developed stronger
reading comprehension than did students in control classrooms. However, there was no
difference in their fluency. Considering all the studies, students in classes that used PALS
generally outperformed students in traditional classrooms. Nevertheless, about 20 percent of
low-achieving students and over 50 percent of students with disabilities did not make gains when
provided tutoring by their peers. Of students who failed to benefit from peer tutoring, about 50
percent improved when the tutoring was conducted by a trained adult.
Another form of peer-assisted learning that has been tested across multiple studies is
Collaborative Strategic Reading (CSR), which was designed to be used for students beyond the
primary grades. 95 CSR integrates several reading processing strategies, including: previewing;
monitoring understanding during reading; and summarizing after reading. To help teachers and
students remember the strategies, the researchers called the strategies (a) Previewing to build
background knowledge and anticipate the content, (b) Click and Clunk to monitor understanding,
(c) Get the Gist to generate main ideas, and (d) Question Generation to summarize content.
In an IES-funded experimental study of CSR in 61 seventh and eighth grade classes, 96 students
were randomly assigned to language arts classes, and classes were randomly assigned within
teacher to CSR or a business-as-usual control condition. Teacher effects were controlled because
the 17 participating teachers used CSR with some of their classes, while their other classes
served as the control condition. Following four to six weeks of whole-class instruction in which
teachers taught students each of the comprehension strategies, students were assigned to learning
groups of four or five students to implement each of the steps in the process collaboratively. The
reading content was the same across CSR and control conditions. After 18 weeks, students in the
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CSR groups scored higher, on average, than did students in the control group on all aspects of
reading comprehension assessed.
Future Directions. Future reading intervention research might extend the duration of instruction
provided through collaborative learning strategies to increase the likelihood of long-term effects.
Multi-year collaborative learning interventions for students with low skill levels would also be
important to explore, along with whether these types of interventions, if persistent, could
improve comprehension outcomes of students at risk due to low socioeconomic status, English
learner status, and other child characteristics.
Ongoing questions encompass the degree to which specific collaborative models such as PALS
or CSR can be implemented by teams other than their developers, the types of support teachers
will need to implement them with fidelity, conditions that influence students’ responsiveness to
these methods, and teachers’ willingness to continue to implement them after external funding
and support cease.

Differentiated (also called Personalized or Individualized) Instruction
Background. The interventions described thus far are often categorized as standard protocol
interventions because they include specific teaching behaviors and content that are used for all of
the students who are having reading difficulties at a particular grade level. Although the
standardized protocol approach is sometimes preferred in intervention research because fidelity
of implementation can be more rigorously assessed, evidence is growing in support of
individualizing instruction. 97

Contributions from IES-Supported Research

Contribution 12. Interventions that are differentiated to target an individual student’s profile of
component skills can improve reading development. In a series of randomized control studies
from kindergarten through third grade, supported both by IES and NICHD, Connor, Morrison,
Al Otaiba, Fishman, Schatschneider and colleagues have investigated whether the impact of
reading instruction depends on the language and reading skills children bring to the classroom
and whether such child characteristic by instruction (child X instruction) interactions might
represent an underlying mechanism to explain why children respond to the same instruction in
different ways. 98 In randomized controlled studies, in Grades K, 1, and 3, Connor and
colleagues assigned schools or teachers to either a control condition or to implement a
differentiated reading instruction intervention supported by Assessment-to-Instruction (A2i)
online software, which recommends specific amounts and types of reading instruction based on
students’ language and reading skills. The intervention was called Individualized Student
Instruction (ISI). 99 The comparison conditions varied across studies. In kindergarten, an
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alternative intervention provided training on individualizing instruction but without the A2i
software. 100 In first grade students in treated classes were compared with a business as usual
control. 101 In third grade, a vocabulary intervention that was not differentiated served as the
alternative treatment. 102 Based on student reading profiles, recommendations were provided for
four types of reading instruction, based on the Simple View of Reading: teacher/child-managed
code-focused, teacher/child-managed meaning-focused, child-managed code-focused and childmanaged meaning-focused instruction. In teacher/child-managed instruction, the teacher worked
directly with students in small groups; in child-managed instruction, children worked
independently or with peers. Code-focused instruction included phonological awareness,
decoding, and fluency, whereas meaning-focused instruction included activities designed to
improve students’ comprehension of what they read. The recommendations changed over the
course of the school year and as students’ reading skills improved. 103
In each study, students in the ISI classrooms demonstrated generally stronger word reading and
comprehension gains than did students in control classrooms, 104 and teachers in the ISI
intervention were more likely to differentiate instruction than were teachers in the control
condition. Across grades, these researchers found that students with weak word reading skills
appeared to require more teacher/child-managed code-focused instruction than did students with
stronger reading skills. Plus, students required exponentially more time as they fell further
below grade expectations. The researchers found a different pattern for vocabulary; first graders
with strong entering vocabulary skills made greater gains in classrooms where teachers provided
more opportunities for child-managed meaning-focused instruction, whereas children with
weaker vocabulary generally made greater gains when provided smaller amounts of childmanaged meaning focused instruction in the fall with steady increases in amounts over the
school year. Moreover, all students demonstrated gains when they received more small-group
teacher/child managed meaning-focused instruction regardless of reading skill. However, by
third grade, compared to students with stronger skills, students who had weaker reading
comprehension generally needed more time in such activities to reach grade level expectations.
Additionally, the quality of code-focused instruction in third grade differed from that offered in
kindergarten and first grade, and focused on patterns within words and morphemes (meaningful
word parts, such as pre + view), rather than letter sounds. 105 The researchers also observed that,
overall, teachers whose instruction for specific children most closely mirrored the A2i software
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recommendations for how to allot their instructional time achieved the highest literacy outcomes
for their students. 106
After third grade, word reading difficulties are often more difficult to remediate, particularly
when students have already been identified as needing special education services. Gelzheiser,
Scanlon, Vellutino, and Hallgren-Flynn (2011) developed and tested, using a quasi-experimental
design, an interactive approach to teach students with reading disabilities in fourth grade how to
read words using code-based and meaning-based approaches interactively. Students received the
intervention immediately or participated in a wait-list control. The researchers combined
features of two earlier approaches (ISA: Interactive Strategies Approach and Reading Partners),
but tailored instruction to the needs of each student. Students in the intervention condition
generally achieved stronger basic reading skills, taught vocabulary, reading comprehension, and
scores on the state test of English Language Arts, but not reading rate, compared to children in
the control condition. The largest effects were on reading comprehension, which is arguably the
key reading outcome supporting academic learning. A meta-analysis of reading intervention for
students in Grades 4 and higher 107 reported an average effect size less than 0.1 on standardized
measures, whereas Gelzheiser et al. found effects greater than 1.5. The authors conclude that for
students with specific strengths and weaknesses in their reading profile (those in the word
emphasis or comprehension emphasis mini-lessons), targeting instruction to students’ strengths
and weaknesses may have accounted for the stronger reading outcomes observed for these
students compared to those found in earlier studies.
Future Directions. Taken together, these findings build on previous work to indicate that onesize-fits-all approaches to reading are likely to fail many students. Instruction that is
individualized to children’s profiles of strengths and weaknesses, and is modified throughout the
year as students’ skills change, may be more effective than high quality instruction that is not
differentiated. Thus what constitutes “effective instruction” appears to depend on the skills
children bring with them to school. The definition of what constitutes good instruction for a
particular student appears to change over time with the child’s profiles of skill strengths and
weaknesses. In turn, future research might investigate the timing of instructional ingredients
over the first few years of school and how to better support schools and teachers’ efforts to
differentiate literacy instruction.

Instruction for Students with Low Incidence Disabilities
From its inception, IES funded investigations to explore literacy needs and instructional
strategies for students with disabilities and who were struggling to learn to read. These
populations included students with mild intellectual disabilities, moderate intellectual
disabilities, deafness or who are hard of hearing, and autism spectrum disorder. This research is
crucially important because children with these disabilities frequently fail to achieve even basic
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reading skills. Previous research has provided a limited understanding about the literacy needs
of these populations of students. Overall, new IES-funded research has substantially contributed
to our understanding that the developmental sequence of reading skill acquisition and theoretical
descriptions of reading, such as the Simple View of Reading, derived from studies of typical
readers may be applied effectively with these special populations of students. In this section, we
discuss what we have learned from IES-funded studies focused on improving reading outcomes
for children often referred to as having low incidence disabilities.

Contributions from IES-Supported Research

Contribution 13. What we are beginning to understand about how typically developing readers
learn to read also appears to hold for students with low incidence disabilities, including children
with mild and moderate intellectual disabilities, and children who are deaf or hard of hearing.

Children with Mild Intellectual Disabilities
Background. Students with mild intellectual disabilities have IQs in the range of 55-70 (100 is
considered the average score of typically developing students). In addition to IQ scores in this
range, students also must demonstrate limited adaptive behavior functioning as manifested in
their social and practical skills. Students with intellectual disabilities (ID) represent
approximately 1 percent of the population, and students with mild intellectual disabilities
represent approximately 75 percent of those students. The majority of students with mild
intellectual disabilities read at levels lower than expected for their chronological age, and
comprehension appears to be the most difficult area of reading for them. 108 With current
instructional models, students are reading within elementary grade levels, which provides access
to simple narrative and basic functional information (e.g., labels, health and leisure directions,
newspapers, vocationally-related information). Upon graduation these students will live
independently and work in low-skill jobs. While living independently, many will need support
from family, government, or non-profit organizations with regard to specific issues such as
housing, employment, and health services). 109 IES funded research on improving the reading
skills of students with mild intellectual disabilities is described below.

Contributions from IES-Supported Research

Wise, Sevcik, Romski, and Morris (2010) conducted a descriptive study of elementary students
with mild intellectual disabilities who were struggling to learn to read. The purpose of this study
was to examine the relationships among phonological processing skills, word, and nonword
identification skills, and vocabulary knowledge for these students. Results were similar to
previous findings for typically developing children. Phonological awareness was significantly
correlated with reading achievement and vocabulary knowledge. As noted by the researchers,
results from this study add to the limited corpus of research conducted with children with mild
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intellectual disabilities that provides evidence of relationships between phonological awareness
and reading achievement.
Allor, Mathes, Roberts, Cheatham, and Champlin (2010) implemented and evaluated a
comprehensive approach to reading instruction for students with mild to moderate intellectual
disabilities. Students with IQs in the mild to moderate (40-69) range of ID were randomly
assigned to an experimental curriculum group or a control group. Students in the control group
received typical instruction provided by their school. The experimental group used Early
Interventions in Reading, which had been validated with students without intellectual disabilities
but who were struggling to read. The curriculum included multiple skill strands including
concepts of print, phonological and phonemic awareness, letter knowledge, decoding, word
identification, fluency, comprehension, vocabulary, and oral language development. Sixty
additional lessons were developed as a foundation level for students without prerequisite skills
for the curriculum.
At the end of the second and third years, results revealed that, in general, students showed
significant gains in phonological awareness and oral reading fluency compared to the control
group. However, there was variability in student outcomes; students with higher IQs tended to
make greater gains compared to students with lower IQs. These results demonstrate that students
with mild to moderate intellectual disabilities can learn basic reading skills given consistent,
explicit, and comprehensive reading instruction across an extended period of time – about three
years. Findings are consistent with scientifically-based reading instruction and theories of
reading development for typically developing students and indicate that such research findings
appear to be largely applicable for students with mild to moderate intellectual disabilities.
It is important to note, however, that the amount of time required to achieve basic literacy skills
was substantially longer than the time required for typically developing students. Students
required approximately three years of intensive academic instruction to achieve basic end-of-first
grade reading levels. Little or no progress was seen on either standardized or progressmonitoring measures during the first year of the intervention. Many students also experienced
difficulty transferring and applying skills in other contexts, and required extensive instruction
and motivation to develop and maintain appropriate behavior required to participate in
instruction.
Future Directions. These research findings are consistent with theories of reading development
and scientifically-based reading instruction research for typically developing students. Findings
support evidence of relationships between phonological awareness and reading achievement for
these students. Further, based on initial results, there is support for continued investigation of
explicit instruction within a comprehensive reading instruction approach. Further exploration of
factors that predict and influence success in reading for students with mild intellectual
disabilities is needed to inform the development of new techniques and tools specifically to
address the challenges faced by these students. For example, one of the goals of future research
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may be to explore the reasons students with mild intellectual disabilities take longer than
typically developing children to make comparable gains in areas such as phonological awareness
and oral reading fluency. This will facilitate research on instructional methods that may address
the time factor. Future curriculum development should build on findings that students with mild
intellectual disabilities learn basic reading skills in a context that includes consistent, explicit,
and comprehensive instruction. Methodologically, it is suggested that future studies include both
consistent measures of intelligence as well as independent intellectual assessments to assess the
validity of school classifications of mild intellectual disabilities.

Children with Moderate Intellectual Disabilities
Background. Students with moderate intellectual disabilities represent about 0.2 percent of the
school population and have intelligence test scores in the range of 40-55 in conjunction with
problems in adaptive behavior. Few of these students ever learn to read beyond a first grade
reading level. Upon graduation they enter supported or sheltered employment opportunities
when available and live in supervised group homes or with their families. 110 In school, these
students are primarily the responsibility of special education professionals and spend up to 80
percent of their day in special education classes. Still, all educators in the school have a roll in
their education. Although these children are provided access to the general curriculum, many are
mostly taught the skills required for functioning semi-independently in various home, school,
and community settings. Until recently, these students’ reading instruction relied on sight-word
instruction reportedly because educators and researchers operated with the assumption that
students with moderate intellectual disabilities would not benefit from phonics instruction
(Joseph and Seery 2004). Using the sight word approach, students are expected to memorize the
look of words that they will frequently encounter at school and at home with their family as part
of their daily routines (e.g., exit, stop, logos for commercial products). This approach has two
serious limitations. First, students with moderate intellectual disabilities have limited memory
capacities and so cannot memorize many words. Second, students are not taught any strategies
for decoding and learning words that have not been explicitly taught.

Contributions from IES-Supported Research

Building on previous research, IES-funded research shows that reading instruction is generally
more effective when students with moderate intellectual disabilities are taught phonological
awareness and how to sound out unfamiliar words in addition to sight-word reading. Browder,
Ahlgrim-Delzell, Courtade, Gibbs, and Flowers (2008) developed and evaluated a reading
curriculum specifically designed for students with moderate intellectual disabilities called the
Early Literacy Skills Builder. This curriculum is a comprehensive curriculum, which includes
repeated story reading for comprehension and question answering; phonological awareness and
phonics instruction including segmentation, letter-sound correspondence, phonemic awareness in
identification of first and last sounds in words and pictures, pointing to letters and pictures of
110
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sounds and spoken words; and teaching sight-words to allow for vocabulary development and
sentence completion. During intervention the students engaged in daily read aloud activities
intended to improve their comprehension and vocabulary development). 111
Kindergarten through fourth grade students with IQs of 55 or less were then randomly assigned
to receive either Early Literacy Skills Builder or Edmark. The latter is a widely used sight-word
program for this population of students. All instruction was conducted by their teachers, who
received special training from the researchers. The results indicated that students in the Early
Literacy Skills Builder intervention, compared to the control group, made significantly greater
gains in phonological awareness on two researcher-designed measures of early literacy as well as
on published, norm referenced measures of vocabulary and memory. This suggests that students
with moderate intellectual disabilities can acquire phonological awareness and phonics skills,
which are strong predictors of learning to read.
It is difficult to find standardized, norm referenced assessment instruments that provide useful
data for students with moderate intellectual disabilities. This is because the test developers
usually exclude these students from their test standardization sample and hence the tests do not
measure the students’ significantly lower levels of performance. In addition to developing the
Early Literacy Skills Builder, this research team developed the Nonverbal Literacy Assessment,
an instrument designed to measure emergent literacy for kindergarten through fourth grade
students with IQs below 55. 112 The Nonverbal Literacy Assessment assesses six constructs -phonemic awareness, phonics, comprehension, vocabulary, listening comprehension and text
awareness –which, as found with typically developing students, work as a global construct of
literacy.
With IES support, Alberto and colleagues developed an integrated curriculum that includes
visual literacy, sight-word and phonics instruction. The visual literacy component ties meaning
to pictures, picture sequences, and community logos. This may be a first step in literacy for
primary aged students with severe or moderate intellectual disabilities, and may be the primary
means of literacy for older students with more significant intellectual disabilities. For example,
students are taught logos, such as McDonald’s golden arches, in settings they and their families
frequent. 113 During sight-word instruction students were taught to read simple words developed
from the letters and sounds of common community words, which also were taught. The students
were expected to read words individually and in connected text, and to provide motor
demonstrations of comprehension. 114 Phonics instruction complemented sight-word instruction.
Instruction was explicit and used simultaneous prompting, a behavioral strategy in which the
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correct word is supplied during instruction to provide repeated practice, but not provided during
testing.
The intervention was tested in two single subject design studies. In the first study six students,
three in elementary and three in middle schools were taught to read and demonstrate
comprehension of a dozen commercial logos found in their communities. 115 Time delay was
used as the instructional strategy and comprehension was assessed by asking students what items
they could purchase in a store with that logo. In the second study, with five students ages 12-15,
students were systematically taught to read individual words and connected text phrases of
increasing length and complexity using simultaneous prompting. After reading an individual
word or connected text phrase students were required to demonstrate comprehension by
completing a motoric task. Results showed that fluency practice may help students compensate
for memory difficulty when engaging extended connected text phrases. Analysis of the
curriculum data indicates that many students were able to learn how to recognize the pictures and
words taught and to sound out simple word. The curriculum also included storybook reading for
phonemic awareness, vocabulary building, comprehension, and print awareness.
Allor, Mathes, Roberts, Jones, and Champlin (2010) also found significant gains in phonological
awareness with a similar sample of early elementary students with moderate intellectual
disabilities who received systematic and comprehensive reading instruction. These studies
provide further evidence that explicit, systematic instruction in phonological awareness and
phonics, which has shown to be generally effective for typically developing students and those in
the mild range of intellectual disability, also may be effective, with some modifications, for these
students. These modifications include additional time, greater intensity, highly trained teachers,
and a greater number of lessons.
Future Directions. The framework for research moving forward for students with moderate to
severe intellectual disabilities includes the development of curriculum that is comprehensive, and
thereby provides opportunities for both sight-word and phonics instruction. Strategies might be
investigated for determining appropriate placement of students within a longitudinal curriculum
to account for differing ages and functioning levels. Further curricula might allow for the
accommodations that students requiring alternative communication systems and students with
sensory impairments will need to be successful. Research might investigate how to (a) increase
student comprehension of longer strings of information, (b) reduce the three year period for
significant learning effects, and (c) develop instructional methods, to reduce the number of errors
students make during probes sessions, so as to increase the degree of errorless learning. There is
also a need for continued systematic investigations of various instructional strategies as has been
done with time delay and simultaneous prompting. Finally, it is suggested that the final step in
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curriculum development should be a significant period of time of implementation by teachers in
actual classrooms.

Children who are Deaf or Hard of Hearing
Background. Students who are deaf or hard of hearing (DHH) are at serious risk for reading
difficulties, even though most students have typically developing cognitive skills. The typical
DHH high school student will graduate with only fourth grade reading skills. 116 In the past,
many severely and profoundly deaf children could not hear well enough to learn oral language
skills. Whereas American Sign Language is a complete language, its grammar and vocabulary
are very different from English. Fluency in American Sign Language frequently does not mean
that children can read English very well. Students who do not have the opportunity to learn oral
language skills frequently struggle with mastering the phonological aspects of reading.
Fortunately, universal newborn infant hearing screening helps to identify DHH children much
sooner so they can receive services. In addition, new technology, such as digital hearing aids
and cochlear implants, are providing greater access to sound for severely and profoundly deaf
children. 117

Contributions from IES-Supported Research

IES is funding important early literacy research for this new generation of DHH children. For
example, Lederberg and colleagues 118 conducted a descriptive study where they assessed
emergent literacy skills and outcomes at the beginning and end of a school year for
prekindergarten students (3 to 6 years old). Of these students, most relied on spoken English to
communicate, but some used both speech and sign language, and others used American Sign
Language and learned English through reading (a bilingual-bicultural approach). They found
that 73 percent of the children were able to perceive spoken language in the fall of preschool
confirming their hypothesis that this new generation of DHH children should be able to access
the auditory aspects of reading, such as pairing written letters with sounds. In general, the
children’s early reading and vocabulary scores were not much lower than those of children with
normal hearing but there was more variability. Moreover, on average, the students demonstrated
developmental gains that were similar to their hearing peers in their acquisition of letter names
and common written words. However, their phonological awareness and phonics scores were
much lower and the children showed very little growth in phonological awareness skills.
Importantly, the researchers found that DHH children with weaker phonological awareness skills
tended to have weaker reading skills overall. This is what other researchers have found for
children with normal hearing. 119 The researchers noted that “the development of phonological
skills supports the hypothesis that, while delayed, these children have the potential to learn to
appreciate the phonological structure of spoken English during preschool and kindergarten”
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(p. 108) and are capable of learning the skills that research suggests are foundational for literacy
development.
These researchers also found that many current ways of teaching DHH children to read, such as
the sight word approach, may be too limited. 120 In a study of classroom characteristics that
supported the learning of emergent literacy skills of young children who were DHH,
Easterbrooks, Lederberg, and Connor (2010) observed self-contained kindergarten and firstgrade classrooms using a frequently used observation system, the Early Language and Literacy
Classroom Observation Tool or ELLCO. 121 They discovered that certain classroom
characteristics, such as grade and whether or not the teacher used sign language, did not predict
the quality of the classroom literacy environment. However, other elements of the classroom
environment did represent a significant source of influence on DHH children’s emergent literacy,
particularly for developing phonological awareness skills. For example, students’ phonological
awareness skills were stronger in classrooms where students were explicitly taught these skills.
Vocabulary development was stronger when teachers and children were observed frequently
interacting during reading and writing activities.
Using the information gleaned from this descriptive study, Lederberg and colleagues developed
an early literacy curriculum called Foundations for Literacy based on the premise that research
on effective literacy instruction for hearing children would apply to DHH children as long as
adaptations were made to support their hearing loss. Thus, the intervention focused on teaching
phonological awareness, phonics, fluency, vocabulary and language with appropriate
adaptations. Their single case design studies demonstrated that DHH children who have some
speech perception abilities (functional hearing) could learn specific phoneme-grapheme
correspondences through explicit auditory skill instruction with language and visual support. 122
These studies are among the first to examine the instruction of phoneme-grapheme
correspondences for children who are DHH at the prekindergarten age level. Results suggest
that many children who are DHH, even those who have delays in language, are able to learn the
foundation for the alphabetic principle during prekindergarten.
Future Directions. Future research should (1) be longitudinal to document for these students
who are DHH, as is documented for typical learners, the role of alphabetic knowledge for
literacy development, and (2) identify for which children auditory-based instruction to build
alphabetic knowledge is appropriate, including children without speech perception abilities. It is
suggested by investigators of visual phonics that it may be that, for these students, instruction
using the semantic association strategy paired with visual phonics during preschool will build a
foundation for reading instruction in elementary school, (3) compare approaches that build
phonological awareness in children who are DHH in addition to the semantic association
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strategy, and (4) investigate whether processes that underlie literacy are different for children
with hearing loss, depending on the nature of their representations. The IES-funded curriculum
research reviewed here focuses on children with access to sound; researchers note it is equally
important to develop curricula that are effective for children with little access to sound. These
children may constitute a majority of the older students who are DHH in self-contained classes
and resources classes, as many of the children who are DHH with access to sound become
integrated into the general education setting.

Summary of Contributions for Research Question III: Intervention
Summarized below, the IES-funded research findings have contributed to knowledge regarding
effective strategies to improve the reading skills of all students, including those who are at risk
for reading disabilities or who have reading disabilities. Many of these interventions and
strategies have been implemented in classrooms and in many cases by general education
classroom teachers who received special training. Although more research is needed, in general,
children who struggle with reading at all grades can make substantial reading gains when they
are provided systematic and intensive interventions that may be integrated with classroom
instruction or are supplemental to classroom instruction. The demands of reading change as
children develop and progress through school. These changes should influence how assessments
and interventions are designed, and how learning is evaluated. Effective strategies are also
helpful for students who attend higher poverty schools and who are English learners.
1. There may be no need to delay reading instruction for many young children who are
English learners because these beginning readers appear to make greater gains when they
are taught how to read and to speak English at the same time.
2. For many students, peer-assisted learning interventions may be effective for improving
reading outcomes and at the same time may save school resources. Additionally, many
of the small group interventions can be implemented effectively with para-educators.
Standard protocol instruction, where intensive interventions are provided to all of the
students in a small group, are generally effective for many students.
3. However, accumulating research reveals that differentiated or individualized instruction - instruction that considers the different profiles of skills students bring to the classroom,
their grade and instructional needs, and that target specific amounts and types of
instruction to meet students’ individual needs -- may be more effective in improving
reading outcomes than high quality instruction that is not differentiated.
4. Our review of the research supported by IES for students with intellectual disabilities and
students who are deaf or hard of hearing suggests that there is a growing consensus on a
number of issues. The findings are consistent with previously conducted scientifically
based reading instruction and theories of reading development for typically developing
students. Thus what we have learned about the development of reading in typically
49

Improving Reading Outcomes for Students with or at Risk for Reading Disabilities

developing students may be applicable for students with intellectual disabilities and
students who are deaf or hard of hearing. Reading curricula that are comprehensive and
include phonics instruction in addition to sight-word instruction appear to be more
effective than sight-word instruction alone.
5. Overall, most students with intellectual disabilities required instruction over an extended
period of time (2-3 years) to reach basic levels of literacy. Similar to typically
developing readers, building a foundation of phonemic awareness and print knowledge,
and developing vocabulary and comprehension skills using story books and oral language
development strategies appears to be associated with stronger reading outcomes. For
students with intellectual disabilities, explicit behaviorally-based instructional strategies
(e.g., time delay, simultaneous prompting) that are consistently applied may support
stronger reading skill gains.
Whereas existing measures can be used somewhat successfully for students with intellectual
disabilities, there is a need for measures that will accurately detect the skills and improvements
of students with the most significant disabilities and new assessments are being developed.

IV. Professional Development: How do we bring research-based
instructional practices to the classroom?
We cannot bring research into the classroom and improve students’ reading skills if we cannot
support teachers’ efforts to use research-validated interventions and instructional strategies.
NCLB specifically calls for students to have highly qualified teachers. Although there has been
debate on defining “high quality,” it has been generally agreed that high quality teachers are
knowledgeable about their subject and provide effective instruction that promotes student
learning. 123 Defining and identifying effective teaching using methods such as classroom
observation, teacher knowledge surveys, and teacher value-added scores help to understand key
aspects of effective teaching and how to support teachers better. 124 Previous and ongoing
research designed to increase our understanding about how to support teachers’ efforts to
improve their practices has suggested that professional development should be intensive,
relevant, and encourage collaboration. 125 However, many of these practices have not undergone
rigorous evaluation.
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Specialized Knowledge and Long-Term Support
Background. IES has funded a number of studies that investigate teacher and school
characteristics that are associated with students’ literacy outcomes. These include preschool
teacher education, teachers’ knowledge about literacy, beliefs about practice, and support from
school leadership.

Contributions from IES-Supported Research

Contribution 14. We can improve many teachers’ delivery of complex, evidence-based
instruction and interventions through developing their specialized knowledge and supporting
consistent long-term implementation of evidence-based instructional practices.
Preschool teacher education. In a correlational study, Gerde and Powell (2009) found that
among Head Start teachers, formal education in the area of early childhood education was
associated with greater improvements in their students’ outcomes. Teachers with more
education were more likely to increase their use of book-focused statements during book reading
with their preschoolers. This is encouraging because in most studies with elementary, middle
and high school teachers, years of education or certification did not predict students’ reading
outcomes. 126 However, this may not be the case for preschool. In preschool education, the state
qualifications for teachers vary substantially, so improving teachers’ level of education is a
potentially powerful way to improve preschoolers’ early reading outcomes.
Teacher knowledge. Teachers’ specialized knowledge about concepts of literacy and how to
teach literacy are associated with first graders’ literacy outcomes, according to results from
correlational studies. 127 For example, Brady and colleagues (2009) found that teachers’
specialized knowledge about literacy concepts was very low (about 40 percent on a test) when
tested on phonological awareness, phonics, fluency and comprehension. However, these scores
improved greatly when teachers were provided professional development (to between 68 percent
and 80 percent on average). Interestingly, teachers who were younger were more likely to
improve their scores on the test of teacher knowledge than were older teachers. Plus teachers’
attitudes generally changed as their knowledge increased, such as the belief that they could
improve their students’ reading skills, called self-efficacy. The researchers suggested that
“teachers had acquired a better understanding of their own skill level for providing basic reading
instruction” (p. 442).
Carlisle and colleagues 128 went a step farther in another correlational study. They asked whether
teachers’ knowledge would predict students’ reading outcomes. They carefully developed and
analyzed their test of teacher knowledge, which used a set of scenarios to which the teachers
responded. For example, teachers might read, “Mr. Lewis’ class has been learning spelling rules
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for adding “ing” to base words. He is looking for groups of words that illustrate the various rules
to give his students a complex challenge. Which of the following groups of words would be best
for this purpose?” (Appendix A). The teachers are then offered four possible answers: “ (a)
hopping, running, sending, getting; (b) hoping, buying, caring, baking; (c) seeing, letting, liking,
carrying; (d) all of the word sets are useful for this purpose”(d is correct). They found that
students whose first grade teachers had significantly higher scores on the test of teacher
knowledge generally had stronger reading outcomes than did students whose teachers had lower
scores but the differences were small. At the same time, second and third graders’ reading
outcomes were not associated with their teachers’ knowledge.
Piasta, Connor, and colleagues 129 explored whether the reason teacher knowledge scores
appeared to have only a small impact on student outcomes might be because teachers vary in the
extent to which they actually use this knowledge to inform and implement reading instruction.
Using a test that was similar to the ones used in prior research (e.g., how many phonemes in the
word “box”? Answer 4, /b-a-k-s/), the researchers found that the effect of teachers’ knowledge
on students’ reading outcomes depended on how much time in explicit instruction in basic
reading skills they actually provided. If teachers had higher levels of specialized knowledge but
provided very little time in explicit instruction, then their students had the same general reading
outcomes as students whose teachers had lower levels of knowledge and provided little time in
instruction. However, the more time high knowledge teachers provided explicit reading
instruction, the greater were their students’ reading outcomes. At the same time, the more time
teachers with less knowledge spent providing explicit instruction, the worse their students
generally did. When the researchers looked at the videotapes of these teachers’ practice, they
found that the teachers with less knowledge were frequently teaching the children incorrectly.
Thus, although teacher knowledge may not directly predict student outcomes, it does appear to
inform their practice, which in turn has implications for how well students learn to read.
Beliefs about practice. A number of IES-funded correlational studies have extended the extant
research by finding that teachers’ beliefs about how to teach students are associated with their
response to professional development and, in turn their practice and the reading outcomes of
their students. For example, when the research-based instructional strategies that teachers were
learning during professional development were farther from their existing beliefs about reading
instruction, it was more difficult for them to change their practice. 130 Also, the amount of time
teachers had available in and out of the classroom predicted the extent to which they changed
their practices; teachers who had more responsibilities outside of the school (e.g., another job)
were less likely to change their practice in response to professional development. When teachers
felt that professional development could help them improve their students’ outcomes, they were
much more likely to actually implement the new instructional strategies presented than when
they perceived less benefit to their students. A particularly important belief, which was
129
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identified throughout the IES-supported and other studies, was the idea of self-efficacy. In these
studies, self-efficacy was teachers’ belief that they could actually make a difference in students’
reading outcomes and it was their responsibility to do so. 131 In some cases, professional
development was able to improve teachers’ self-efficacy. 132
Schools and leadership. An important finding across several IES-funded studies was that the
contexts in which teachers provide instruction mattered, particularly in schools where teachers
felt supported by their principals. 133 For example, in a study of professional development for
literacy coaches, Matsumura and colleagues discovered that how frequently teachers took part in
coaching activities was well below what the program hoped to achieve but this differed by
school. 134 Teachers at schools where the principal and other school leaders actively supported
coaching were much more likely to participate in coaching activities than were teachers at
schools that did not support it. Indeed, survey results showed that principals were a key school
resource in supporting coaching efforts to improve teacher practice.
Future Directions. These results point to the very real impact teachers have on their students’
reading achievement and suggest several potential ways to improve teacher’s effectiveness.
Ideas presented that might be productive include building teachers specialized knowledge about
reading while at the same time insuring that this knowledge is put into practice and better
understanding teachers’ beliefs about the content of professional development, how well
research-based findings align with their current beliefs, and how this affects their instructional
practices. This and other research also suggests that better understanding the role of educational
leaders in the dynamic contexts of schools and classrooms and how to promote leadership that
supports teachers effectiveness may help improve students achievement overall.

Multifaceted Teacher Professional Development
Background. Research shows that we can improve many teachers’ delivery of complex
evidence-based instruction through developing their specialized knowledge, changing beliefs,
and supporting consistent long-term implementation. 135 However, the research just discussed
shows that teachers differ in their beliefs, their knowledge, and the support they receive from
school. Effective professional development likely has to consider these individual teacher
differences. Additionally, teachers in kindergarten through fifth grade must generally meet basic
qualifications that are fairly uniform across the United States. These include a bachelor's degree
and a teaching certificate. Typically teachers must past an examination and have been provided
with opportunities to teach under supervision. During the past decade, thanks in large part to
federal funding of high quality research, the research evidence regarding how to teach children,
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including those with or at risk of reading disabilities, to read has changed substantially. Thus,
previously well-trained teachers may not be well situated to teach reading using new researchbased methods.

Contributions from IES-Supported Research

Contribution 15. Combining multiple professional development strategies, including coaching,
linking student assessment data to instruction, using technology, and participating in
communities of practice, can support teachers’ learning and implementation of research-based
reading instruction. There is evidence from quasi-experimental and longitudinal studies that
improvements in students’ reading outcomes are associated with their teachers receiving
intensive professional development. Biancarosa, Bryk, and Dexter (2010) conducted a
longitudinal study where kindergarten through second grade teachers received professional
development, called the Literacy Collaborative. In this form of professional development,
coaches work with teachers to improve their knowledge and practice. These researchers found
that students made greater gains in reading when their teachers received the Literacy
Collaborative professional development as compared to typical school practices. Matsumura and
colleagues 136 found that professional development, which included researcher-trained but schoolemployed literacy coaches, was associated with improvements in fourth and fifth grade teachers’
practice and their students’ reading outcomes based on the state-mandated tests. In another
study, when kindergarten and first grade teachers received biweekly coaching on how to
implement an intervention for students who were at risk for reading disabilities, kindergarteners
made significant gains in word reading when compared to students whose teachers did not
receive professional development. 137 However, these researchers did not see similar gains for
first graders.
But are all the components of these professional development programs, specifically workshops,
communities of practice, and coaching, really necessary to improve teachers’ practices and their
students’ reading outcomes? For example, in the studies just described, all of the teachers
attended workshops and worked individually and in small groups with literacy coaches. Plus
coaches observed teachers in the classroom and modeled the new strategies for them. Such
professional development is very expensive and if not all components are needed; using fewer
components would save school districts staff and money. In a quasi-experimental study, Carlisle
and colleagues (2011) compared how well teachers improved their practice when they received
different types and combinations of professional development. There were three combinations:
(a) workshops designed to improve teachers’ knowledge about literacy concepts and practice; (b)
workshops plus learning how to evaluate their students’ reading skills and then using these
results to improve practice; and (c) workshops, student evaluation, plus the opportunity to work
with a literacy coach and to collaborate with each other in communities of practice. Thus all of
the teachers had training to improve their specialized knowledge, which holds the teacher
136
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knowledge component constant. The researchers found that the combination of all three-workshop, student evaluation, and coaching—was associated with improvements in teacher
practice compared to the other combinations. And as we saw with the research on teacher
knowledge, 138 improving knowledge and improving practice are likely required to improve
students’ reading outcomes. Thus, although coaching is more expensive than providing
workshops, it appears to be a critical component of effective professional development.
Schools are increasingly investing in technology with implications for supporting stronger
implementation of research-based reading instructions. Using longitudinal correlational studies,
Connor and colleagues found that the more teachers used Assessment-to-Instruction online
software, which is designed to help them interpret assessment results and plan differentiated
instruction, the greater were their first graders’ reading skill gains. 139 In another randomized
controlled study, Al Otaiba and colleagues compared student outcomes for kindergarten teachers
who were randomly assigned to receive professional development on differentiating reading
instruction with treatment group teachers who received this professional development plus
training and access to Assessment-to-Instruction online software. 140 They found that teachers
were more likely to individualize instruction and their kindergartners made greater gains in
reading when the professional development was supplemented by the technology.
Using a multi-probe single subject design, Hemmeter, Snyder and colleagues found that
feedback provided to teachers based on teacher-selected video-tapes of their instruction provided
via email was associated with increases in preschool teachers’ interactions with students and
improved student behavior. 141 When researchers provided Targeted Reading Intervention
professional development to teachers at randomly assigned schools using web conferencing,
laptop computers, and webcam technology, the professional development was effective and the
reading skills of students with or at risk of reading disabilities improved. 142 Landry and
colleagues compared four combinations of professional development with a randomly assigned
control group. 143 They found that online coursework combined with coaching and
instructionally-linked feedback to teachers resulted in higher quality preschool teacher practices
and stronger student early reading gains.
Is technology-based coaching as effective as face-to-face coaching? That is what a team of IESfunded researchers wanted to find out. 144 Working with 88 Head Start and other preschool
teachers they randomly assigned half of them to receive Classroom Links to Early Literacy
professional development, or to wait to receive it until the next year (the control). Then teachers
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in each group were randomly assigned to receive the professional development face-to-face or
online. All of the teachers participated in a one day face-to-face workshop. In the face-to-face
condition, frequent coaching was provided in the classroom whereas in the online condition, the
same amount of coaching was provided over the web. When they compared the classroom
reading instruction of teachers who received professional development (either type) with control
teachers, their classroom practices had improved and their students showed larger early reading
gains. When they compared results for teachers who received the face-to-face version with the
online version, there were no differences in classroom practice or student outcomes. 145 Thus,
both types of professional development were effective. This is important because online
professional development saves time and travel costs especially for rural school districts – some
of the teachers were 2 hours away. Plus, teachers have access to online videos of master teachers
using new strategies, which coaches can recommend to teachers as part of their feedback. 146
Future Directions. The results of this IES-funded research suggest ways to successfully
improve teachers’ reading instruction in the classroom. The most effective professional
development is generally fairly intensive and utilizes a combination of workshops, in-classroom
support, communities of practice, and sometimes, technology. Additionally research on
technologies to support teachers’ practice coupled with cost-benefit analyses may provide
additional key information on providing professional development that actually changes teachers
instructional practices in ways that supports student learning while containing the costs of high
quality professional development. This may be particularly important as more children with or
at risk of reading disabilities are served in general education classrooms and classroom teachers
become increasingly responsible for both Tier 1 instruction and Tier 2 interventions.

Summary of Contributions for Research Question IV: Professional Development
IES-funded research has extended our understanding about professional development as follows:
1. Teachers’ specialized knowledge, their beliefs about the value of the professional
development they receive, their beliefs about their ability to improve their students’
learning and outcome, as well as support from educational leaders are important
considerations when designing effective professional development that changes teachers’
practices in ways that promote students’ reading outcomes.
2. Professional development that includes multiple components and individualized feedback
for teachers can be effective in supporting teachers’ use of evidence-based reading
instruction and interventions. These improvements in practice generally result in stronger
student outcomes. It appears that effective professional development includes a
combination of strategies including workshops and coaching, where well-trained literacy
coaches meet with teachers individually, observe and support them in the classroom, and
145
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help them develop communities of practice. Technology appears to enhance professional
development and online coaching can be as effective as face-to-face coaching. One
reason individualized professional development strategies, such as coaching, appear to be
more effective is because teachers bring different attitudes, beliefs, and levels of
knowledge to the classroom and individualized professional development can be tailored
for each teacher.
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IES Contributions and Implications
Contributions: What have we learned thus far from IES-Supported Research?
Across the four domains that emerged from our review of published papers describing results of
IES-supported research with initial awards from 2002 through 2008, we identified 15 specific
contributions to understanding how to support reading achievement for students with or at risk
for reading disabilities.
I.

Assessment: What have we learned about effective identification and assessment of
students who have or are at risk for reading difficulties or disabilities?
1. Screening all children’s reading skills (i.e., universal screening) at the beginning
of the school year, especially in the early grades can be a valid and efficient
process to identify children who are at risk for reading difficulties and disabilities.
2. Using assessments to monitor children's progress (i.e., progress monitoring
assessment) can guide the decision making process for determining whether an
intervention is improving the development of a child's reading skills.
3. New assessments for English language learners indicate that reading
comprehension can be reliably and validly assessed without overburdening word
reading and oral language skills.
4. Accommodations can be made for assessing students with disabilities that do not
modify the construct being measured and therefore represent a valid measure of
this construct.

II.

Basic Cognitive and Linguistic Processes: What are the basic cognitive and linguistic
processes that support successful reading and how can these skills be improved for
students who have or who are at risk for reading disabilities?
1. Several important cognitive processes such as working memory, grasp of the
principles of conservation and seriation, and abstract and inferential reasoning
have been found to contribute to children’s reading performance.
2. Malleable linguistic processes such as oral language skills and vocabulary
positively predict children’s reading performance.
3. Although the same sets of cognitive and linguistic skills are involved in learning
to read, children bring unique constellations of these skills to the classroom and
this has implications for instruction.
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III.

Intervention: How do we make reading instruction more effective for students who
have or are at risk for developing reading disabilities? How do we teach reading to
students with low incidence disabilities?
1. Increasing the intensity of the instruction received in kindergarten and first grade
can prevent reading difficulties for many students.
2. Fluency interventions that focus on repeated reading of text, opportunities to
practice reading in the classroom, and reading a range of text generally improve
students’ fluency and comprehension.
3. Language outcomes for many preschool children at risk for language delays can
improve if they are provided extensive opportunities to hear and use complex oral
language.
4. Peer-assisted or collaborative learning is a promising method of increasing the
intensity of instruction for some students and improving their reading outcomes.
5. Instruction and interventions that are differentiated to target each individual
student’s profile of component skills improve many students’ reading
development.
6. What we know about how typically developing readers learn to read also holds
for students with low incidence disabilities, including children with mild and
moderate intellectual disabilities, and children who are deaf or hard of hearing.

IV.

Professional Development: How do we bring research-based instructional practices to
the classroom?
1. Developing teachers’ specialized knowledge and supporting consistent long-term
implementation of research-based instructional strategies can improve delivery of
complex, evidence-based instruction and interventions.
2. Combining multiple professional development strategies, including coaching,
linking student assessment data to instruction, using technology, and participating
in communities of practice, can support teachers’ learning and implementation of
effective instruction.

Implications: Where do we go from here?
Throughout this document, we have highlighted specific future directions for each of the 15
recommendations and so do not repeat them here. Research in the future will build on these
findings and, indeed, new and exciting research is being funded by IES and continues to inform
our understanding about how best to meet the needs of students with or at risk of reading
disabilities. Important new research that is not included here examines the development
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processes of how students develop and master reading for understanding, interventions and
instructional strategies that promote this development, and better understanding of the complex
and interconnected processes that underlie proficient reading for understanding. Other efforts
include the creation of research centers focused on the literacy skills of deaf and hard of hearing
students and on adult basic education. Other new research examines researcher-practitioner
partnerships and the development and testing of intensive reading (and math) interventions for
children with the most intractable learning disabilities.
The first eight years of rigorous research funded by IES has extended our knowledge about how
to help students who have or are at risk for reading disabilities. The fifteen specific contributions
that we identified through the published articles we reviewed reveal that IES-funded research has
contributed in important ways to understanding how best to support students with or at risk for
reading disabilities. During its relatively short history, IES has required rigorous standards
regarding how scientific information is obtained, particularly through the use of randomized
controlled field trials in schools. Through IES, research findings now inform decision-making in
education in ways that were simply not considered prior to its inception and we have reason to
believe that IES funded research will continue to contribute meaningful and important research
findings to the professional and research fields that support the successful education of children.
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