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Abstract. Response to intervention (Rtl) provides tiered levels
of supports to all students and allows for increasingly more inten-
sive and individualized instruction. Similarly, universal design for
learning (UDL) addresses needs of students by proactively plan-
ning for instructional, environmental, and technology supports to
allow all students to effectively access and engage in instruction.
Although these two frameworks are widely accepted as structures
for supporting students with diverse learning needs, the relation-
ship between them has not been adequately developed. This arti-
cle describes how an ecological RtI framework that integrates
scientifically based instructional strategies, proactive instruc-
tional design, and purposeful technology use can provide a more
seamless support system for all students.
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Now more than ever, the field of education, including
spécial education, is being called on to educate and pro-
vide meaningful outcomes for all students, regardless of
disability or learning need. Highlighting this call to
action, the Individuals with Disabilities Education Act
of 2004 (IDEA) conceptualized response to intervention
(Rtl) as a means to achieving high-quality instruction
for all students and, as needed, provide more intensive
and structured intervention to ensure that students
attain success both academically and behaviorally. As a
framework, Rtl moved away from the practice of allow-
ing students to continually fail prior to receiving more
support and intervention. This proactive approach to
providing services for all students was a specific intent
of the law following recommendations by key groups
(e.g., President’s Commission on Special Education).

Since first launched, RtI practices have become more
common and widely implemented. A recent report
(Spectrum K12, 2010) indicated that 43 states have Rtl
practices written into state rules, and over 60% of
school districts use some level of RtI implementation.
Although the research literature continues to include
discussions on differing approaches to Rtl implementa-
tion (e.g., Fuchs, Fuchs, & Stecker, 2010; Marston,
2005), specific interventions and results (e.g., Klingner
& Edwards, 2006), and how to approach eligibility
within: Rtl practices (e.g., Fuchs et al., 2010), it is
clear that there is substantial research demonstrating
the effectiveness of Rtl (e.g., Burns, Appleton, &
Stehouwer, 2005). Moreover, the RtI concepts and prac-
tices are unmmistakably reflected in Institute for
Educational Practice Guides for reading and mathe-
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matics instructiori (Gersten et al., 2009; Gersten et al.,
2008).

Having an established literature base on Rtl is impor-
tant to understand various perspectives, move the field
forward, and provide guidance for implementation. To
date, there is a lack of literature on a wider ecological
approach to Rtl that considers the merit of instructional
strategies as well as variables such as purposeful instruc-
tional design and technology to support all learners.
Through the use of UDL and technology, schools can
provide more accessible, meaningful, and engaging
learning environments for all students, especially those
with diverse learning needs (Rose & Meyer, 2002).

The purpose of this article is to introduce an ecologi-
cal framework of Rtl that incorporates UDL and pur-
poseful technology use with evidence-based strategies
to support the needs of all students. After establishing a
common foundation to develop the framework that
embeds the needed ecological elements, we introduce
the ecological Rtl framework and provide considera-
tions for adoption and implementation. Finally, we dis-
cuss how this framework has implications for practice,
personnel preparation, research, and policy.

ESTABLISHING A FOUNDATION

_ As a leading organization in the field, the National
Association of State Directors of Special Education
(Batsche et al., 2005) defines RtI as “the practice of pro-
viding high quality instruction and intervention
matched to student need, monitoring progress fre-
quently to make decisions about changes in instruction,
and applying child response data to important educa-
tional decisions” (p. 3). This definition provides a basic
understanding of Rtl by focusing on instruction, and
highlights the importance of how other variables (e.g.,
educational decisions) beyond instruction are necessary
to support students’ success. It is these other variables
that need to be more thoroughly identified in an eco-
logical model. _

From the onset, thought must be given to current pol-
icy within general and special education. For instance,
both No Child Left Behind (NCLB; 2001) and IDEA
(2004) provide language regarding accelerating stu-
dents’ progress on state standards and using sclentifi-
cally based instruction for reading and mathematics.
Once a student has been identified with a disability,
IDEA provides further language to consider the supports
and specialized instruction needed to enhance the stu-
dent’s present level of academic achievement and func-
tional performance (PLAAFP) in the least restrictive
environment (LRE).

Both laws clearly set a foundation for providing high-
quality instruction and examining instructional con-
texts. For instance, within IDEA, school teams are to
focus on PLAAFP using evidence-based practices that
provide accessible and high-quality learning environ-
ments that support meaningful educational benefit

(Yell, 2006). Moreover, intensity of services, or a stu-
dent’s program, that supports success is not defined by
location or place; in fact, all students are to receive
services in the LRE (IDEA, 2004). Given this under-
standing, all supports must be taken into consideration
when making decision of intensity of services and LRE
(Yell, 2006).

From this foundation in law, we propose that Rtl and
UDL share some common purposes and features that
are consistent with these requirements. First, both RtI
and UDL share the common purpose of providing a
comprehensive system focused on proactive research-
based practices aimed at providing meaningful educa-
tional outcomes for all students. Second, RtI and UDL,
from our perspective, share an ecological approach
focused on creating an effective system for instruction
and intervention. This includes implementation of the
UDL principles, which use both evidence-based strate-
gies and modern technology to support learning. Third,
both Rtl and UDL make specific use of a problem-solv-
ing process that is premised on data-based decision
making. Problem solving is a hallmark of both
approaches at the system level (districtwide, school-
wide) as well as within grade-level teaching teams and
student-focused problem-solving teams. Using perform-
ance data, initial problem solving is focused on creating
instructional environments where all students can be
successful. For students who do not respond to initial
instructional designs, problem solving addresses the
newfound variables and develops solutions to more
intensive or individualized problems.

Thus, the purpose of this ecological RtI framework is
not to designate students as responders and non-
responders, but to design environments and solutions
for all students. Moreover, within this framework, it is
important to understand that intensity does not equal
place or location. As it aligns with LRE, students may
require intense support or intervention and remain in a
general education environment. For example, a student
may be successfully responding to what is considered
“intensive” support by having access to a device, such as
a laptop, that provides support for text-to-speech. The
student’s level is not designated simply by the laptop.

EMBEDDING INSTRUCTIONAL DESIGN
AND TECHNOLOGY

The field has long recognized the importance of phys-
ically accessible environments. However, little attention
has been paid to learning environments that are
accessible to all learners. Such learning environments
require a focus on design, strategy, and technology. For
instance, empirical research has found that through
proactive instructional design and the use of modern
technology, the learning environment can become
more accessible to a number of learners. For example,
through a number of empirical studies, Mayer (2009)
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demonstrated that student learning can be enhanced by
utilizing specific multimedia design principles within
digital environments. Similarly, in a study focusing on
Science Technology, Engineering, and Mathematics
(STEM) education and individuals with disabilities,
Schneps, O’Keeffe, Heffner-Wong, and Sonnert (in
press) demonstrated how a simple interface design on a
widely utilized technology could provide more accessi-
ble content-based text for all students, especially those
with learning disabilities (LD). In another empirical
study, Boyle et al. (2003) showed that students with
high-incidence disabilities who used either an audio
textbook or an audio textbook with a strategy were bet-
ter able to demonstrate content acquisition than stu-
dents who used a regular textbook.

Similar to the process of making physical environ-
ments more accessible, developing accessible learning
environments requires work across the system to sup-
port the needs of diverse learners. These environmental
considerations are based on proactive problem solving
and design focused on maintaining a flexible curricu-
lum (national, state, district), providing needed access
to usable modern instructional tools (developers, state,
district, school), encouraging multiple authentic meas-
ures of success (national, state, district, teacher), utiliz-
ing purposeful backwards design-based instructional
planning (school, teacher), and being implemented
with fidelity (teacher). Currently, UDL (Center for
Applied Special Technology [CAST], 2008; Rose &
Meyer, 2002) is the most comprehensive instructional
design framework for implementing this type of acces-
sible environment.

As highlighted by the National Center on Universal
Design for Learning (2009), UDL is supported by a sub-
stantial amount of empirical research. As a framework,
UDL is based on the premise that learning environ-
ments should include curriculum, instruction, and
instructional materials that are accessible to as many
students as possible, including both students who are
low and high performing. This level of accessibility is
accomplished through the use of proactive instructional
design, instructional strategies, and technology to sup-
port multiple means of knowledge representation,
engagement, and expression of understanding (Rose &
Meyer, 2002). The legal definition of UDL may be found
in the Higher Education Opportunity Act (HEOA) of
2008:

The term Universal Design for Learning means a
scientifically valid framework for guiding educa-
tional practice that (A) provides flexibility in the
ways information is presented, in the ways stu-
dents respond or demonstrate knowledge and
skills, and in the ways students are engaged; and
(B) reduces barriers in instruction, provides appro-
priate accommodations, supports, and challenges,
and maintains high achievement expectations for

all students, including students with disabilities
and students who are limited English proficient.
(HEOA, 2008, 122 STAT.3088)
By definition, UDL is concentrated on proactively over-
coming barriers that inhibit students from being suc-
cessful and maintaining high levels of achievement.
From this stance, UDL plays a crucial role within the
proactive practice of Rtl.

As noted, technology is fundamental to implement-
ing a UDL instructional design. Thus, integrating UDL
into an ecological Rt framework requires greater under-
standing of how technology may be used to support stu-
dent learning. In this context, it is important to
consider how technology can support learning at all
tiers of instruction and intervention. For instance,
whereas multiple technologies should be accessible and
purposefully used during core instruction (tier 1), as stu-
dents require additional support (tiers 2 and 3), both
instructional intervention and technology should be
used in a more individualized and persistent manner.

Within special education, UDL has a symbiotic rela-
tionship with assistive technology (AT). Both UDL and
AT work to overcome barriers, provide access, and sup-
port participation for students with disabilities (Rose,
Hasselbring, Stahl, & Zabala, 2005). Like UDL, AT has
been defined in federal law. According to IDEA (2004),
assistive technology was defined as “any item, piece of
equipment, or product system, whether acquired com-
mercially off the shelf, modified, or customized, that is
used to increase, maintain, or improve the functional
capabilities of a child with a disability” with the excep-
tion of a medical device that has been surgically
implanted (20 U.S.C. 1401(1)).

Although both UDL and AT rely on problem solving,
AT is more clearly focused on locating a solution for an
individual student (particularly a student with a disabil-
ity) than on proactively overcoming and supporting the
needs of all students. The function of AT is essential for
individuals with disabilities, yet the legal definition of
AT also has consequences for use within an ecological
RtI framework. Moreover, utilization of AT is also tied to
the perceptions of the field.

Unfortunately, AT has been commonly overlooked
for individuals with mild to moderate disabilities
(Edyburn, 2000). In fact, although more national data
are needed to draw more definitive conclusions,
Quinn, Behrmann, Mastriopieri, and Chung (2009)
found AT use in schools to be low overall, but espe-
cially low for students with high-incidence disabilities
in general education environments. In fact, Quinn et
al. found increased AT use and considerations associ-
ated with students in more restrictive environments.
Assistive technology remains one of the most widely
overlooked and neglected components on the IEP
(Lowrey & Basham, 2010); yet, when appropriately
paired, AT can provide students with greater accessibil-
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ity, success, and*independence. The current limited
view of AT neglects the importance of technology as a
critical support for students, especially for students
with mild disabilities.

Promoting the idea that the functional purpose of
AT has benefits beyond individuals with disabilities,
Edyburn (2004) dissected the legal definition of AT.
Based on this review, Edyburn supported merging the
actual functions of UDL, instructional technology, and
AT. In this functional view, Edyburn (2004) promoted
the idea of thinking about AT as simply “technology-
enhanced performance” (p. 20).

This view encourages us to expand our understand-
ing of the value of technology in supporting student
needs and consider the purposeful nature of how we
utilize technology to enhance our performance. For
instance, many people use eye glasses or contact lenses
to see clearly, use e-mail to communicate with multiple
people throughout the day, and use devices such as
smart phones to do a multitude of tasks, such as find-
ing locations on maps, listening to audio books, taking
and sharing pictures, sending text messages, and mak-
ing phone calls. For some people, these technologies
provide necessary access; for others, these same tech-
nologies offer increased performance and efficiency.

This functional view of “how” technology can pur-
posefully be used to support human performance is
pedagogically important for educating all students,
especially those with diverse learning needs, whether
they are low or high performers. Moreover, realizing
the merits of technology as a purposeful part of instruc-
tional design, whether used proactively with all stu-
dents or reactively based on performance data of a
group of students or a single student, is essential to an
ecological RtI model. This broader view of technology,
which encompasses UDL-based instructional design,
AT solutions, and high-quality instruction, is necessary
to support all students, across the tiers of instruction
and intervention.

Core Premise of an RtI Ecological Framework

As discussed in the previous section, Rtl and UDL
(along with AT) share a common framework — both are
premised on the use of a comprehensive, multi-tiered
system that focuses on a solid core of practices, with
supplemental interventions and strategies building
upon this core. This multi-tiered system for RtI has ori-
gins in the public health literature (Caplan, 1964;
Gordon, 1983). Basically, the system is based on three
tiers, focused on the concept of prevention at various
levels — primary, secondary, and tertiary.

The first tier is based on a solid foundation of preven-
tion to incorporate practices across a wider population
aimed at preventing the occurrence of a public health

issue for most individuals (e.g., providing clean water,
promoting lifestyle changes). In education, this trans-
lates to the use of a solid core of scientifically based or
research-based instruction for academics and behavior.
The second tier in public health is called “secondary
prevention,” and focuses on early detection and provid-
ing immediate, research-based intervention to those
determined to be at risk for a public health issue (e.g.,
smoking cessation, changing diet and exercise for those
at risk for diabetes or high blood pressure). The educa-
tional application is for targeted, research-based inter-
ventions, delivered in a rapid response to students in
need of supplemental intervention. The third tier in
public health is called “tertiary prevention,” and
includes the most intensive treatments delivered to
those who have already developed a health problem in
order to mitigate the effects (e.g., heart stents). In edu-
cation, the concept is similar — the most intensive inter-
ventions are provided to students who need them,
based on assessments and their performance data.

This tiered framework also has been in use for positive
behavior and intervention support (PBIS) (Sugai &
Horner, 2002, 2006). In PBIS, these same tiers are
applied to provide preventive, research-based practices
to promote positive behavior for all students, with
increasing intensity tiers of additional and targeted
research-based interventions and environmental sup-
ports for students whose behavior indicates more sup-
port is needed. ’

Focused on purpose, the primary feature of the eco-
logical framework, similar to Rtl and UDL (and PBIS), is
prevention. Through core practices of purposeful instruc-
tional design, high-quality implementation of instruc-
tional strategies, and use of technology, the aim is to
prevent the occurrence of problems for most students.
This preventive focus contrasts with previous reactive
approaches, characterized within the special education
literature as “wait to fail” (i.e., waiting for a discrepancy
or a referral before providing intervention) (Donovan &
Cross, 2002; President’s Commission on Excellence in
Special Education, 2002). The intentional use of school-
wide practices across a comprehensive system of
instruction, intervention, and technology supports pro-
vides a structure that spans three tiers.

Using this ecological approach, the tiers of instruction
and intervention are designed to meet the needs of all
learners, including students with disabilities, those with
no identified disabilities, those who would benefit from
enrichment, and students who are English Language
Learners (ELLs). In this comprehensive approach, Rt is
not merely used as an alternative approach to interven-
tion prior to a referral or an alternative approach to
determination of special education eligibility. Rather,
tiers of instruction and intervention are designed dis-
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trict- and schoolwide to facilitate effective instructional
structures and supports to promote positive academic
and behavioral outcomes for all students.

In an ecological approach to Rtl, tiers are character-
ized by increasing intensity and individualization of
strategies, practices, supports, technology solutions, and
personnel. Tiers, therefore, are not seen as a place (i.e.,
tier 1 is not “general education,” tier 2 is not “compen-
satory education,” and tier 3 is not “special education”).
This distinction of how tiers are defined varies across
descriptions of Rtl approaches and was addressed by
Christ, Burns, and Ysseldyke (2005). We agree with their
conceptualization of a comprehensive framework; thus,
an ecological approach to RtI focuses on a comprehen-
sive approach for supporting students with broader con-
siderations of accessible and engaging instructional
design and technology use rather than simply a new or
different way to categorize or label students. This con-
ception of an ecological Rtl framework allows for sup-
ports to be flexible and transitional. For example, a
student without identified disabilities who is at risk for
failure in a particular subject may require intensive tier
3 instruction and support technologies to help him or
her succeed.

Operationalizing an Ecological RtI Framework

Operationalizing the working elements of the Rtl
framework is important for conceptualizing how to
move toward adoption and implementation. In this sec-
tion, we begin to discuss the vision for what an ecolog-
ical framework looks like in practice.

Tiers of instruction and intervention. As just
described, a key component of an ecological RtI frame-
work is a shared structure of tiers with research-based
core practices focused on instruction (tier 1), supple-
mental and targeted small-group intervention (tier 2),
and more intensive, individualized intervention (tier 3).
Rtl implementation focuses on tiers of instruction and
intervention organized within an integrated system,
and primarily emphasizes core instruction and inter-
vention in reading, math, and behavior (Gersten et al.,
2008; Gersten et al., 2009).

Within the tiers, UDL integration provides the foun-
dation for design of the learning environment and core
instructional practices. This foundation is supported
through proactive design, strategies, and technology.
For instance, using a process of backwards design
(Wiggins & McTighe, 2005), which focuses instruction
on the end goals of specific knowledge and skills as well
as “big ideas” we want students to acquire, UDL pro-
vides the core building block for how instruction takes
place and how practices such as differentiation are
formed. Thus, if the goal of instruction is to help stu-
dents better understand expository text, tier 1 supports

will include specific reading comprehension strategies
embedded within the core curriculum and provide for
principles of UDL through instruction and technology
supports. As we move to tiers 2 and 3, the UDL remains;
however, supplemental and individualized supports
(including technology solutions) become more focused
on smaller groups of students or individualized stu-
dents’ needs. In our example, tier 2 supports may con-
sist of more intensive reading strategy instruction with
additional levels of progress monitoring and perhaps
widely available text-to-speech support.

A key idea in providing additional supports is that the
system must be designed proactively to be responsive to
learners and to provide supports (interventions, strate-
gles, technologies) automatically as students need them.
This is done by providing rapid response, avoiding the
reactive “wait to fail” approach that characterized past
practices. Similar to other tiered approaches such as
PBIS (Sugai & Horner, 2002), this ecological approach
requires schoolwide use of data and data-based decision-
making teams. It allows for schoolwide, classroomwide,
small-group, and individualized design and delivery of
interventions so there is a comprehensive, seamless sys-
tem for supporting progress of all students.

A data-based decision making and problem-solving
approach. The focus on using data for all decisions and
the explicit use of a problem-solving model across and
within tiers are hallmarks of RtI approaches (Batsche et
al., 2005). Although UDL is less explicit in terms of data-
based decision making, Edyburn (2010) clearly articu-
lates that UDL is about problem solving and
understanding instructional design for diverse learners.
Such an understanding of instructional design must
engage around using data to make decisions.

A key feature across an ecological RtI framework is the
use of student response data as well as environmental data
within the decision-making process. Direct assessment
of student skills and performance as well as teacher
adherence (or fidelity) to design are key to making
instructional decisions; however, looking at student
performance without also considering the influence of
the formative environment fails to take an ecological
approach. That is, elements of the environment that
may directly affect student performance should be con-
sidered within the problem-solving process.

For example, within student behavior, the field uses
functional behavior assessments and analyses to con-
sider variables associated with behavior (IDEA, 2004).
These processes in turn influence problem solving for
student behavior. Similar considerations should be
made with technology in the learning environment. In
fact, simplistic models for gathering and making deci-
sions with technology exist. The works of Edyburn
(20064, 2006b) and the similar approaches of Parette,
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Peterson-Karlan$ Wojcik, and Bardi (2007) provide effec-
tive models for assessing the influence of technology on
student learning. Although these models focus on data
collection between a single student’s performance and
technology, there is no reason why they could not be
expanded to look at larger groups. This type of scaling
up would be aligned with the work within PBIS that
expands the basic concepts of FBA to the system level
for whole-school data collection and decision making.

Scientifically based instruction, intervention, and
practices. The use of scientifically based practices is
inherently important in law as well as in an ecological
framework. Considerations must be made of implemen-
tation of these practices across the tiers. Teams must
also consider research-based practices that have been
shown to be effective across multiple fields of practice,
including psychology, instructional design, and tech-
nology. As mentioned, Mayer (2009), Schneps et al. (in
press), and Boyle et al. (2003) provide excellent exam-
ples of how technology can be used within scientifically
based practice. Across the tiers, teams should consider
localized data in conjunction with up-to-date research
databases to help problem solve and develop solutions.
After a decision is made to use a scientifically based
practice, procedural adherence or fidelity measures are
then important for measuring and evaluating the
fidelity of implementation. Teams should avoid being
constrained to the use of a set of practices. The central
focus should be on using a data-based decision-making
model to enhance progress and learning for all students,
including those with disabilities and diverse learning
needs, both low and high performers.

Universal screening, progress monitoring, and
assessment. Although there is less explicit discussion of
universal screening and progress monitoring in the UDL
literature than in the RtI literature, we believe that the
concepts are shared across the two frameworks and
should be used within an ecological Rtl framework. In
Rtl, universal screening is a core component within the
prevention approach; that is, there must be an assess-
ment system in place to screen all students in order to
(a) assess the effectiveness of core instruction and sup-
ports in meeting the needs of most students (typically
defined as at least 80% of students on whatever is being
measured) and (b) identify those who are in need of
more intensive intervention. Although Basham and
Gardner (2010) have discussed the need for and design

" of a UDL measurement instrument, more work is

needed relative to measuring this instructional design
framework. Moreover, Rtl screening and assessment
must consider how to incorporate the core principles
of UDL.

Family involvement. Consistent with an ecologi-
cal/systems approach, we believe that intentionally

involving families within the comprehensive system of
instruction and intervention is critical to successful
implementation of these approaches for all students.
Too often, family and parent involvement is not explic-
itly discussed within RtI or UDL approaches.

We see family involvement as following the intensity
dimension; that is, schools engage families in school-
wide practices at tier 1 in a'preventive and differentiated
way, and progressively involve parents in collaboration
and decision making as interventions intensify. By
intentionally involving parents in this way, schools are
engaging in best practices for parent involvement, pre-
venting problems, and remaining consistent with legal
requirements for providing parents information and
data on progress on interventions, as included in special
education law.

DESCRIPTION OF TIERS ACROSS RTI
AND UDL

Figure 1 depicts the proposed three-tier ecological
model of Rtl. Within this framework, as students require
increasing levels of supports, the focus on UDL as well
as instructional best practices remains consistent.
However, the use of AT begins to take a more primary
role. For example, in tier 1 reading instruction, instruc-
tion would include differentiation in reading level,
embedded whole-class reading comprehension strate-
gies, and possible use of digital text (provides multiple
options for accessibility). Tier 2 may include continued
differentiation in reading levels, more explicit, small-
group reading comprehension instruction, and inclu-
sion of text-to-speech software to accompany the digital
text. Within tier 2, consideration of more individualized
technology supports also begins to take shape. For
instance, if data can be used to determine that a simple
but more individualized text-to-speech option can be
used to support a student, it should be done (e.g.,
individualized technology-enhanced practice). This pre-
vents student failure and could be beneficial to the
school because it circumvents the need for more con-
centrated effort of personnel and resources at tier 3.
Finally, if students require tier 3 supports while UDL
proactive design remains in place, a focused effort is
made toward more intensive individualized supports,
including, but not limited to, more complex assistive
technology. For instance, a student could require a
software system that includes individualization for
vocabulary supports, text-to-speech, and comprehen-
sion supports.

Tier 1: Core Instructional Practices

Across both RtI and UDL frameworks, a primary fea-
ture is a solid core of scientifically based curriculum and
instruction, which includes differentiated instruction
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and UDL principles, intentionally designed to meet the
learning and behavior support needs of all students.
Effective instruction consists of methods to differentiate
instruction to ensure that all students are challenged to
meet learning goals, whether they are on target to meet
standards, are in need of more support, or are exceeding
standards.

Effective differentiation involves more than providing
instruction in different formats. In differentiation and
UDL, there are common learning goals, but also flexi-
bility in the learning process (use of time, materials,
grouping, assessment practices, instructional methods).
An important feature of this framework is the use of
ongoing assessment of student needs related to instruc-
tion, technology, and other instructional supports to
plan instruction that is matched to data on student per-
formance and needs.

The criterion for success used across most Rtl frame-
works, premised on the prevention focus of tier 1, is

that core instructional practices are effective for at least
80% of all students, with no achievement gaps for sub-
groups of students (i.e., NCLB subgroups). If assess-
ments show that fewer than 80% of students
demonstrate mastery of the skill or if subgroups of stu-
dents show significant achievement gaps, then the
focus of efforts is to intensify, differentiate, and
strengthen core instructional practices to the level
needed to support the learning/performance of most
students. In schools that have a large number of stu-
dents with intensive learning needs (e.g., not meeting
proficiency on state tests), core classroom-based instruc-
tion must be intensified and differentiated. In this situ-
ation, it is not feasible to “move” large percentages of
students to tier 2 interventions; rather, features of more
intensive intervention should be built into the core
classroom instruction.

Research-based approaches to implementing tiers for
reading and math are described in practice guides from

Figure 1. An ecological Rtl model that embeds UDL and AT.

Individualized Interventions
includes AT & UDL

Supplemental Interventions
includes UDL & AT

More Individualized and
Intensified

An ecological Approach to Ril uses
scientifically based instructional
strategy,|UDL-based instructional-
design, and technology to support
student need.

Core Instructional Practices
includes UDL

More Proactive and
Group Focused
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the Institute for Educational Science (Gersten et al,,
2008; Gersten et al., 2009). Providing this solid core of
practices, including UDL principles, is important, in
that research has demonstrated, for the domain of
reading, that implementation of research-based prac-
tices results in positive outcomes for most students,
preventing the need for more intensive intervention
(Vaughn, Wanzek, Woodruff, & Linan-Thompson,
2007). Finally, effective core practices at tier 1 use a sys-
tem of schoolwide supports for implementation. A
comprehensive system to support effective practices
across tiers includes the use of teaming at all levels (dis-
trictwide team for planning and implementation sup-
port, schoolwide team for data-based decision making
and instructional planning, grade-level teams for
instructional planning, and flexible grouping, based on
student progress data), and use of high-quality profes-
sional development, such as imbedded support and
coaching, to support teachers to use research-based
instruction and strategies (Fixsen, Naoom, Blasg,
Friedman, & Wallace, 2005).

Tier 2: Supplemental, More Targeted Interventions

A key feature of tier 2 is that the system of instruction
and intervention is designed to provide rapid delivery
of more intensive, research-based interventions and
practices automatically to students who are not making
adequate progress with core instructional practices
alone. Tier 2 also offers differentiation and targeted
instruction to students who can benefit from accelera-
tion, not just those experiencing difficulty. The recom-
mended standard is to provide supplemental, targeted
interventions and strategies for no more than 15% of
all students. It is important to emphasize again that tier
2 is not defined by the location (general education, spe-
cial education) or the person delivering the interven-
tion (classroom teacher, special education teacher,
gifted teacher) but by the intensity of the intervention,
strategy, or technology.

In both Rtl and UDL frameworks, interventions aim
to increase students’ skills and knowledge by providing
more intensive and targeted instruction matched to stu-
dent needs. To close achievement gaps, important com-
ponents of intervention typically consist of more
explicit instruction, scaffolding, opportunities for the
student to practice and respond, and additional motiva-
tional strategies. Within UDL and technology, more tar-
geted use of technologies may be implemented. That is,
if specific instructional technologies are used in tier 1
for all students, those same technologies can be used
with more explicit instruction or with additional tech-
nologies. For example, if all students are provided cal-
culators for solving routine arithmetic calculations, tier
2 interventions may include explicit instruction in how

to use calculators more efficiently through tutoring or
coaching sessions on strategy use and/or additional
technologies such as calculators with more functions, or
calculators with multiple-line screens to keep better
track of inputs may be substituted. Tier 2 interventions
should be considered supplemental to (in addition to
core instruction), not in place of, core instruction.
Typically, tier 2 interventions and supports are provided
to small groups of students (versus individually) in
order to be efficient and cost-effective. In best practices,
interventions are provided fluidly and flexibly, based on
student needs, and are delivered through collaboration
between teacher teams.

At tier 2, progress monitoring also intensifies, with
student progress monitored at least weekly to ensure
that interventions are sufficiently strong to be accelerat-
ing progress. Both frequent progress monitoring and the
use of pre-determined decision-making rules are critical
to avoid the problem of continuing to use intervention
practices that are not responsive to student needs.
Recommended practice is to use collaborative teaming
(e.g., grade-level teams at elementary, teaching teams at
middle school) for teachers to review student progress
data at least monthly to (a) modify and strengthen
interventions and strategies and (b) allow for flexible
grouping and teacher collaboration to meet student
needs.

Tier 3: Intensive, Individualized Intervention

The primary feature of interventions provided at tier
3 is individualization of interventions, based on prob-
lem solving and student progress data. The most inten-
sive and individualized intervention is provided only to
students who need this level of support, typically
defined as no more than 5% of students. Tier 3 is not a
place (special education, gifted program, ELL classroom)
or a person (special educator). Instead, it is defined by
intensity and individualized supports needed to acceler-
ate student progress. Typically, intensity has been
defined by the specialized nature of interventions, tech-
nologies, or strategies, the specialized nature of training
to provide the intervention, or the amount of time
needed to show progress, and so on. In an ecological
approach, all school staff members collaborate to sup-
port all students, and resources are directed based on
demonstrated student need.

When data indicate that students need the most
intensive level of support to accelerate progress, a refer-
ral may be initiated to determine eligibility to receive
specific services such as special education or gifted
education. Ideally, this evaluation is not focused on
demonstrating that a student is “non-responsive” and
subsequently a qualifying “non-responder,” eligible for
special education. Consistent with the focus of the law,
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the emphasis of evaluation and decision making should
be on (a) identifying the specialized instruction, sup-
port, technology, and so on, that has been shown to
accelerate progress and (b) translating this support into
a functional IEP. At tier 3, frequent progress monitoring
and parent involvement in decision making are key to
best practices as well as to meet federal and state
requirements (Barnett et al., 2007).

Special Education Within a Tiered Model

We believe the notions of RtI should be evaluated and
revised to be more rapidly responsive to all students,
both high and low performers, those with disabilities,
and those with other diverse learning needs. Within
this reevaluation, it is necessary to clarify the relation-
ship between tier 3 supports and special education.
Specifically, we must acknowledge that special educa-
tion is not, and should not, be viewed as a place or a
person (a possible misconception within the field of
practice).

Special education is a service that provides specially
designed instruction. Specifically, IDEA states that spe-
cial education is “specially designed instruction, at no
cost to the parents, to meet the unique needs of a child
with a disability” (§300.26). Moreover, IDEA clearly
defines specially designed instruction as

means of adapting, as appropriate to the needs of
an eligible child under this part, the content,
methodology, or delivery of instruction, (i) to
address the unique needs of the child that result
from the child’s disability, (ii) to ensure access of
the child to the general curriculum, so that the

- child can meet the educational standards within
the jurisdiction of the public agency that applies to
all students. [§300.26(b) (3)]

Within IDEA, it is clear that special education is pro-
vided for students with disabilities. The qualifying term
“disabilities” is also defined within the law. Thus,
within our ecological view of Rtl, a student with a dis-
ability may receive tier 3 supports; however, there may
be other students with diverse learning needs who also
require tier 3 supports but do not qualify for special edu-
cation because they do not have a disability. For
instance, students may require tier 3 supports because
they are ELLs and have difficulty with the primary lan-
guage of the school. Additionally, students may receive
tier 3 supports because they are gifted and their per-
formance is well above that of their peers in science or
math.

Again, the premise of the framework is to provide suc-
cess for all students. This principle does not segregate
learners based on diversity of need. A comprehensive
system provides the instruction and supports for those
who need it, regardless of need. Such a system must be

flexible enough to provide a proactive learning envi-
ronment that uses scientifically based instruction and
purposeful instructional design, which includes tech-
nology supports, and, when necessary, responds rapidly
to individual student needs. This type of framework
allows for a student with a disability to receive special-
ized instruction for a particular need (intensive reading
instruction delivered by a special education teacher)
while only receiving technology supports for other areas
(e.g., mathematics instruction). Similarly, a student
identified as gifted may receive acceleration or enrich-
ment in mathematics but require little support in lan-
guage arts.

QUESTIONS AND IMPLICATIONS
FOR THE FIELD

Integration of UDL principles and technology into an
ecological RtI framework raises several implications and
questions related to practice, personnel preparation,
research, and policy. We have begun to identify some of
these implications and questions and present them in
the following.

Implications for Practice

From the experience of many large-scale state-level
implementation efforts of Rtl, several practice implica-
tions have been noted as critical to sustain a high level
of implementation (Jimerson, Burns, & VanDerHeyden,
2007). Commonly cited recommendations for imple-
mentation include using teams as structures at district,
school, and teaching levels; using implementation tools
to support consensus building, planning, and sustain-
ing practices; sustaining leadership for implementation;
and using high-quality, imbedded professional develop-
ment and coaching to sustain practices at the classroom
level.

These same recommendations can be applied to
implementation of UDL practices in a systematic way.
Too often in education, new practices or strategies have
become “fads” that are not fully implemented and sup-
ported. Implementation research (e.g., Fixsen et al.,
2005) has made it clear that key practices, consistent
with those noted previously, are essential to sustain
implementation. An ecological framework for RtI and
UDL requires a systematic, large-scale look at school-
wide practices and structures to support students.
Implementation cannot occur in a piecemeal fashion,
one classroom at a time, or one student at a time.

Building flexibility into RtI decision making. In
order to have an ecological, multi-tiered system of sup-
port that meets the needs of all students, school systems
must consider mechanisms that address the variability
of student supports based on their changing needs.
Although Rtl proponents often fall within either a
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“standard protecol” or a “problem-solving” instruc-
tional decision-making camp (Fuchs et al.,, 2010), this
distinction may not be necessary. School districts
should consider a hybrid solution that includes a
team-based problem-solving approach along with the
use of scientifically validated instructional practices in
order to reduce the rigidity of decisions related to
instruction, placement, and general student supports.
Simply stated, although many RtI models attempt to
simplify Rtl decision making through the use of stan-
dardized decision protocols, we believe that Rtl deci-
sion-making protocols need to allow for team-based
problem solving that includes contextual variables.
School teams must have access to tools and supports
that provide for data-based decision making. For
instance, as previously mentioned, K-12 entities (pos-
sibly through university partnerships) should provide
teachers with access to research databases. Such access
enables school teams to have the most up-to-date
research across multiple journals to search and locate
scientifically based solutions.

Another means of supporting this work is the devel-
opment of instructional toolkits that use UDL-based
instructional design. Such toolkits should be designed
to help scaffold decision making related to instruc-
tional, behavioral, and environmental supports so that
scientifically based instructional practices, learning
strategies, technology supports, and other environ-
mental considerations are addressed to support group
as well as individual student needs across tiered instruc-
tion and intervention.

For example, instructional toolkits around mathe-
matics could include suggestions about how to differ-
entiate based on UDL and use various scientifically
based instructional strategies and available technology
supports for core curriculum at tier 1 instruction for all
students. This same toolkit could include information
on progress monitoring specific to that core curriculum
in order to identify students who could benefit from
tier 2 supports. For tier 2, the toolkit could guide teach-
ers towards specific strategies related to the mathematic
concepts and problem solving, as well as more specific
technologies and other instructional supports. Finally,
information can be presented about how to intensify
the intervention and technology suppozts for students
who may need tier 3 supports within that mathematics
content.

Collaboration among educators and related service
personnel. Tiered instruction and interventions, by pro-
viding increasingly more individualized and explicit
supports, require a range of professional expertise.
Many current Rtl frameworks rely on an integrated,
flexible system that includes all educators in general
education, special education, gifted education, and edu-

cation of ELLs. If we consider tiered supports in a more
flexible and fluid system in which instructional plan-
ning includes access considerations throughout the
tiers, there is much greater need for collaboration in
providing more interdisciplinary instruction. An inte-
grated, ecological approach to RtI and UDL requires
classroom teachers, special educators, instructional
technology specialists, AT specialists, and related serv-
ices providers to collaborate to provide more interdisci-
plinary, fluid, and flexible supports based on data. The
resulting work will logistically require administrative
support and flexible scheduling for planning time and
collaborative teaching.

Ongoing, focused teacher supports. The need for
interdisciplinary collaboration can only occur with
district- and schoolwide teacher support in building
professional capacity. Just-in-time or on-demand pro-
fessional development (PD) and ongoing support must
accompany this ecological RtI/UDL framework. Such PD
must include not only conceptual understanding of
UDL and its integration into Rtl, but also practical sup-
ports (e.g., suggestions for how to use the toolkit) to
assist in day-to-day problem solving, instructional
design, and decision making through scaffolded teacher
supports, such as instructional coaching.

Systemic investment in supporting comprehensive
UDL-based RtI frameworks. For a districtwide ecologi-
cal Rtl framework to work effectively, there must be sys-
tematic investment in capacity building. At the district
and school level, administrative supports would include
investment in instructional technologies that allow for
enhanced learning at all tiers. Along with these tech-
nologies, it would be necessary to invest in curricular
design and other materials that allow for UDL. Further,
such an investment in technologies and curricula must
be accompanied by supports (including previously
noted professional development) so that the resulting
instruction is implemented with fidelity. Without such
a solid curricular and technology foundation, it would
be difficult for teachers to create universally designed
instruction and, thus, it would be difficult to accurately
assess the supports needed for students with various
instructional needs.

Universal screening. A major cornerstone of Rtl is
decision making based on data gathered through uni-
versal screening, repeatable assessments that are given
to all students in order to gain information about their
performance in age-appropriate skills, such as oral read-
ing fluency and math computation. When considering
its use in a system that integrates UDL into the Rtl
framework, questions emerge about how to utilize uni-
versal screening in a manner that is consistent with
UDL. For example, assessments would need to include
options for students who are ELLs or students who can-
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not access traditionally administered assessments.
Simply stated, questions remain about how universal
screening can make considerations for multiple means
for representation, expression, and engagement,
Implications for Personnel Preparation

For Rtl and UDL practices to be fully and effectively
implemented in schools, it is essential that the con-
tent be embedded in educator preparation programs,
including PK-12 educators, special educators, admin-
istrators, and related services personnel such as speech-
language specialists, school psychologists, and coun-
selors. Without this more proactive focus on educator
preparation, there will be an increased need for con-
tinued professional development to “catch up” existing
school personnel in these practices. Thus, recent reports
have not been positive regarding the extent to which
this content is included in teacher preparation pro-
grams (Sailor, 2008).

All preparation programs should incorporate impor-
tant core content within RtI and UDL practices, in-
cluding understanding of tiers of instruction and inter-
vention; knowledge of scientifically based approaches
and methods for determining research support; knowl-
edge of assessment practices, including universal
screening, data-based progress monitoring, assessing
instruction, and functional assessment; collaborative
teaming; use of problem-solving practices; and imple-
menting UDL-based instructional design that uses pur-
poseful differentiated instruction.

In addition, different preparation programs would
need a more intensive focus on certain practices. For
example, school leadership preparation would include
a stronger focus on instructional leadership, flexible
scheduling, and supporting technology capacity. All
teacher preparation programs would include more of a
focus on instructional strategies, technology supports,
and UDL. While having a focus similar to that of their
general education counterparts, special education pro-
grams should also offer more specific knowledge about
scientifically based individualized strategies, technol-
ogy supports, and assistive technology as well as how
to conduct base-level usability testing. Finally, school
psychology and other related services personnel prepa-
ration programs would include more of a focus on data-
based decision-making practices.

Research Implications :

A great deal of research has shown the positive effects
of implementing a comprehensive approach to RtI
(e.g., Burns et al.,, 2005; Jimerson et al., 2007).
However, as we have suggested an ecological frame-
work for Rtl that integrates UDL-based instructional
planning and content delivery, research should address
how these two frameworks integrate. Broad research

questions include development of integrated models
and tools incorporating Rt and UDL practices and
investigation of factors that sustain or inhibit compre-
hensive implementation, including the following:

» What supports are needed to implement an eco-
logical RtI framework?

* How can various types of research (e.g., design-
based research) be used in developing effective
environments?

* How do we measure the degree to which instruc-
tional design and delivery integrate UDL princi-
ples?

* How can we measure a system’s capacity and readi-
ness to implement an ecological RtI framework?

Policy Implications

Fully integrating the principles of UDL with Rt] at all
levels, including national, state, district, school, class-
room, and individual, has several policy implications.
First, there is a need to more fully integrate principles
across practices within policy documents and recom-
mendations. Ideally, reauthorization of the Elementary
and Secondary Education Act will incorporate and inte-
grate kKey principles fundamental to both Rtl and UDL,
as both are founded in effective core instructional prac-
tices to ensure success of more students. At all policy
levels, there is a need to continue to bring together
groups that represent different constituencies and dif-
ferent perspectives, to incorporate shared thinking and
shared principles, and to avoid the continued isolation
and “silos” that exist across groups.

State-level policy must proactively address implica-
tions of a flexible, needs-based system. Issues needing
discussion at a state level include assessment systems,
support for implementation, support for technology,
and licensure. At district and school levels, educators,
in collaboration with community partners, will need to
develop methods for communication and consensus
building to incorporate key principles in practice.
Important decisions such as scheduling, personnel
decisions, and assignment of personnel will need to be
examined to ensure that practices support a compre-
hensive model that is flexible and student-needs based.
Too often, practices continue to be based on what has
been done historically, not on what is effective or
needed for students. ,

These policy initiatives are heavily tied to financial
supports for students receiving instruction, interven-
tion, and supports through the tiers. In order for this
flexible, ecological structure of support to work effec-
tively, policy must address means for more flexibility in
state and district spending for students both with and
without disabilities. The current spending flexibility
within IDEA (2004) allows 15% of funding to address
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needs of students at risk for academic failure. Policy
must ensure that students with disabilities receive free
and appropriate public education (FAPE) within the
LRE from well-prepared, specialized professionals,
while at the same time not allowing students to fall
through the cracks because of inadequate frameworks of
service delivery due to funding. Other industrialized
countries have shown how a greater emphasis on edu-
cation requires a modernized funding system (Darling-
Hammond, 2010). Thus, federal, state, and local policy
must reflect the need for a more ecologically based
educational system.

FINAL THOUGHTS

At this time, many of the implementation descrip-
tions and tools for Rtl do not explicitly include UDL
instructional design principles and practices with pur-
poseful use of technology in the written descriptions.
We believe RtI approaches would be enhanced through
more explicit inclusion of UDL instructional design and
practices.

Based on this belief, we have embarked on a field-
based project with Cincinnati Public Schools (CPS) to
develop an ecological framework for RtI and UDL imple-
mentation. CPS has had a district-wide model for a com-
prehensive approach to tiers of instruction and
intervention for academics and behavior, called Pyramid
of Interventions. Like many districts, CPS has been
implementing several components of Rtl, UDL, and PBIS
practices (PBIS is known in the district as Positive School
Culture), but they had not yet been integrated into a
comprehensive and supported set of practices.

Our collaboration includes key partners in CPS from
general education, special education (including related
services personnel), and gifted education, and partners

" in University of Cincinnati represent the same groups.

Training modules and strategies to support implemen-
tation are being developed during the 2010-2011 school
year. As this collaborative effort continues, we aim to
study this framework and share results with others
interested in integrating Rtl and UDL.

We encourage others to embark on designing, imple-
menting, and investigating ecological frameworks that
consider how various elements, including UDL and
focused technology use, can support students across the
tiers of instruction and intervention. An Rtl framework
that only considers instructional strategies is missing
the complexity of student success. An ecological Rtl
framework that provides a more systemic view is impor-
tant to supporting the diverse nature of student needs.
Moreover, a purposeful framework that aligns the vari-
ous components and practices already existing within
today’s schools (e.g., Rtl, UDL, instructional technol-
ogy, differentiation, assistive technology, PBIS) provides

for a more streamlined environment for practitioners
and a more seamless experience for students.

REFERENCES

Barnett, D. W., Hawkins, R. O., Prasse, D., Macmann, G., Graden,
J. L., Nantais, M., & Pan, W. (2007). The handbook of response to
intervention: The science and practice of assessment and interven-
tion. Decision making validity in response to intervention (pp. 106-
116). New York: Springer Science Inc.

Basham, J., & Gardner, J. (2010). Measuring universal design for
learning. Special Education Technology Practice, 12(2), 15-19.

Batsche, G., Elliot, J., Graden, J. L., Grimes, J., Kovaleski, J. F.,
Prasse, D., Reschly, D. J., Schrag, J., & Tilly, W. D. III (2005).
Response to intervention: Policy considerations and Implementation.
Alexandria, VA: National Association of State Directors of
Special Education.

Boyle, E. A., Rosenberg, M. S., Connelly, V. J., Washburn, S. G.,
Brinckerhoff, L. C., & Banerjee, M. (2003). Effects of audio texts
on the acquisition of secondary-level content by students with
mild disabilities. Learning Disability Quarterly, 26(3), 203-214.

Burns, M. K., Appleton, J. J., & Stehouwer, J. D. (2005). Meta-
analytic review of responsiveness-to-intervention research:
Examining field-based and research-implemented models.
Journal of Psychoeducational Assessient, 23, 381-394.

Caplan, G. (1964). Principles of prevention in psychiatry. New York:
Basic Books.

Center for Applied Special Technology. (2008). Universal design for
learning guidelines version 1.0. Wakefield, MA: Author.

Churist, T.J., Burns, M. K., & Ysseldyke, J. (2005). Conceptual con-
fusion within response-to-intervention vernacular: Clarifying
meaningful differences. Communique, 34, 1-7.

Darling-Hammond, L. (2010). The flat world and education: How
America’s conunitment to equity will determine our fulure. New
York: Teachers College Press.

Donovan, M. S., & Cross. C. T. (2002). Minority students in special
and gifted education. Washington, DC: National Academy Press.

Edyburn, D. L. (2000). Assistive technology and students with
mild disabilities. Focus on Exceptional Students, 32(9), 1-24.

Edyburn, D. L. (2004). Rethinking assistive technology. Special
Education Technology Practice, 5(4), 16-23.

Edyburn, D. L. (2006a). Evaluating academic performance: With
and without technology. MACUL Journal, 26(4), 26-27, 48.

Edyburn, D.L. (2006b). Failure is not an option: Collecting,
reviewing, and acting on evidence for using technology to
enhance academic performance. Learning and Leading with
Technology, 34(1), 20-23

Edyburn, D. L. (2010). Would you recognize Universal Design for
Learning if you saw it? Ten propositions for new directions in
the second decade of UDL. Learning Disability Quarterly, 33(1),
33-41.

Fixsen, D. L., Naoom, S. F., Blasé¢, K. A,, Friedman, R. M, &
Wallace, F. (2005). Imiplementation research: A synthesis of the lit-
erature. Tampa, FL: University of South Florida, Louis de la Parte
Florida Mental Health Institute, The National Implementation
Research Network (FMHI Publication #231). Retrieved
November 1, 2009, from http://nirn.fmhi.usf.edu/resources/
publications/Monograph/ pdf/monograph_full.pdf.

Fuchs, D., Fuchs, L. S., & Stecker, P. M. (2010). The Dblurring of
special education in a new continuum of general education
placements and services. Exceptional Children, 76(3), 301-323.

Gersten, R., Beckmann, S., Clarke, B., Foegen, A., Marsh, L., Star,
J. R., & Witzel, B. (2009). Assisting students struggling with math-
ematics: Response to Intervention (Rtl) for elementary and middle
schools (NCEE 2009 4060). Washington, DC: U.S. Department

Learning Disability Quarterly 254



of Education, Institute qf Education Sciences, National Center
for Education Fvaluation and Regional Assistance.

Gersten, R., Compton, D., Connor, C. M., Dimino, J., Santoro, L.,
Linan-Thompson, S., & Tilly, W.D. (2008). Assisting students
struggling with reading: Response to Intervention and multi-tier
intervention for reading in the primary grades. A practice guide
(NCEE 2009- 4045). Washington, DC: National Center for
Education Evaluation and Regional Assistance, Institute of
Education Sciences, U.S. Department of Education. Retrieved
from http://ies.ed.gov/ncee/wwc/publications/practiceguides/,

Gordon, R. S. (1983). An operational classification of disease pre-
vention. Public Health Reports, 48, 107-109.

The Higher Education Opportunity Act (Public Law 110-315).
Retrieved July 10, 2010, from http://www.ed.gov/policy/
highered/leg/hea08/index.html/.

Individuals with Disabilities Education Act (as amended), 20
U.S.C. Sec. 1401 et seq.

Jimerson, S. R., Burns, M. K., & VanDerHeyden, A. M. (Eds.).
(2007). Handbook of response to intervention: The science and prac-
tice of assessment and intervention. New York: Springer.

Klingner, J. K., & Edwards, P. A. (2006). Cultural considerations
with Response to Intervention models. Reading Research
Quarterly, 41(1), 108-117.

Lowrey, A. L. & Basham, J. D. (2010). Individualized education
programs (IEPs). In T. C. Hunter, J. C. Carper, T. . Lasley, & C.
D. Raisch (Eds.), Encyclopedia of educational reform and dissent
(pp. ?-7). Thousand Oaks, CA: Sage.

Marston, D. (2005). Tiers of intervention in Responsiveness to
Intervention: Prevention outcomes and learning disabilities
identification patterns. Journal of Learning Disabilities, 38(6),
539-544.

Mayer, R. E. (2009). Multiple learning (2nd ed.). New York:
Cambridge University Press.

National Center on Universal Design for Learning. (2009). UDL
associated research evidence. Retrieved July 23, 2010, from
http://www.udlcenter.org/aboutudl/udiguidelines

The No Child Left Behind Act of 2001 (2001). Pub. L. No. 107-
110.

Parette, H. P., Peterson-Karlan, G. R., Wojcik, B. W., & Bardi, N.
(2007). Monitor that progress! Interpreting data trends for AT
decision-making. Teaching Exceptional Children, 39(7), 22-29.

President’s Commission on Excellence in Special Education.
(2002). A new era: Revitalizing special education for students and

their families. Available at http:/www.ed.gov/inits/commisions
boards/whspecialeducation/

Quinn, B. S., Behrmann, M., Mastriopieri, M., & Chung, Y. (2009).
Who is using assistive technology in schools? Journal of Special
Education Technology, 24(1), 1-13.

Rose, D. H., Hasselbring, T., Stahl, S., & Zabala, J. (2005). Assistive
technology and universal design for learning: Two sides of the
same coin. In D. Edyburn, K. Higgins, & R. Boone (Eds.),
Handbook of special education technology research and practice (pp.
33-41). Whitefish Bay, WI: Knowledge by Design.

Rose, D. H., & Meyer, A. (2002). Teaching every student in the digi-
lal age: Universal design for learning. Alexandria, VA: ASCD.

Sailor, W. (2008). Access to the general education: Systems change
or tinker some more? Research and Practice for Persons with Severe
Disabilities, 33(4), 249-257.

Schneps, M. H., O’Keeffe, J. K., Heffner-Wong, A., & Sonnert, G.
(in press). Using span-limiting technologies to support close-
reading in STEM. Journal of Special Education Technology.

Spectrum K12. (2010). 2010 Response to Intervention adoption sur-
vey.
http://www.spectrumK12.com/rti/the_rti_corner/rti_adoption_
report

Sugai, G., & Horner, R. R. (2002). The evolution of discipline prac-
tices: School-wide positive behavior support. Child and Family
Behavior Therapy, 24, 23-50.

Sugai, G., & Horner, R. R. (2006). A promising approach for
expanding and sustaining school-wide positive behavior sup-
port. School Psychology Review, 35, 245-259.

Vaughn, S., Wanzek, J., Woodruff, A. L., & Linan-Thompson, S.
(2007). A three-tier model for preventing reading difficulties
and early identification of students with reading disability. In
D. H. Haager, S. Vaughn, & J. K. Klingner (Eds.), Validated read-
ing practices for three tiers of intervention (pp. 11-28). Baltimore:
Brookes.

Wiggins, G., & McTighe, J. (2005). Understanding by design,
expaided 2nd edition. Upper Saddle River, NJ: Prentice-Hall, Inc.

Yell, M. L., (2006). The law and special education (2nd ed.). Upper
Saddle River, NJ: Merrill/Prentice Hall.

Please address correspondence about this article to: James Basham,
School of Education, University of Cincinnati, Cincinnati, OH
45221; e-mail: James.Basham@uc.edu

Voluume 33, Fall 2010 255




