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Universal Design for Learning in Pre-K to Grade 12 Classrooms:
A Systematic Review of Research
Min Wook Oka, Kavita Raoa, Brian R. Bryantb, and Dennis McDougalla

aUniversity of Hawai’i at Manoa; bThe University of Texas at Austin

ABSTRACT
Some researchers have characterized Universal Design for Learning (UDL) as
a promising framework to provide diverse students with access to the
general education curriculum, but to what extent and how have UDL-
based interventions fulfilled that promise? The purpose of this review was
to analyze studies that investigated impacts of UDL-based instruction on
academic and social outcomes for pre-K to grade 12 students. For the 13
studies that qualified for our review, we analyzed how researchers applied
UDL principles as well as outcomes and efficacy of UDL-based interventions.
Results of this analysis suggest that overall, UDL-based instruction has the
potential to increase engagement and access to general education curricu-
lum for students with disabilities, and improve students’ academic and
social outcomes. However, we found mixed results; the efficacy of UDL-
based interventions varied considerably within and across many studies,
with effect sizes ranging from small to large. In addition, we found that
although authors noted that their interventions were UDL-based, there was
considerable variance in how authors reported connections between spe-
cific UDL guidelines and components of their interventions.

Universal Design for Learning (UDL) has been characterized as a framework that can support the
needs of all students, including students with disabilities and culturally and linguistically diverse
learners (Chita-Tegmark, Gravel, Serpa, Domings, & Rose, 2012, Rao, 2015). Rather than adapting
and/or modifying lessons as they are being administered, UDL focuses on building supports
proactively into lesson goals, curriculum resources, instructional practices, and assessments. Based
on the concept of universal design, which originally focused on access to the environment
(Goldsmith, 1963; Mace, 1988), UDL extends the notion to the provision of “cognitive access” to
learning environments. In contrast to a one-size-fits-all approach, the UDL framework focuses on
providing options that can meet the needs of a range of learners by building flexibility into
curriculum and instruction (Rose & Gravel, 2009).

The Center for Applied Special Technology (CAST) has been involved in the development and
research on UDL since the 1990s. CAST’s research on UDL draws from learning science, cognitive
science, and neuroscience research on how and why people learn differently, through an interrela-
tionship of recognition, strategic, and affective networks in the brain (Meyer, Rose, & Gordon, 2013).
The guiding principles of UDL are based on the premise that flexible options should be provided to
address these learning networks. The UDL framework is organized around 3 principles of providing
multiple means of representation, expression and action, and engagement. Under these 3 broad
principles, CAST has compiled 9 guidelines and 31 checkpoints that provide guidance on specific
research-based practices that can support diverse students (Hall, Meyer, & Rose, 2012). An inter-
active listing of the 31 specific “checkpoints” is published on the National Center for UDL website
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(National Center on Universal Design for Learning, 2010), along with detailed definitions, descrip-
tions, and examples of how they can be operationalized in curriculum and instruction. The
checkpoints are supported by research evidence and represent specific practices that were effective
in reducing barriers to learning. The evidence base supporting the individual UDL checkpoints
includes evidence from experimental research, scholarly review, and expert opinion (National Center
on Universal Design for Learning, 2011)

Although the components that make up the UDL framework are based on research-supported
practices, an understanding of how UDL can be applied to curriculum and instruction to support
diverse learners is still emerging. Research on how to apply the framework to pedagogical practices is
relatively nascent (Edyburn, 2010; Hall, Cohen, Vue, & Ganley, 2015; Rao, Ok, & Bryant, 2014). In
policy and practice, there has been great interest in integrating the UDL framework in educational
environments. The Higher Education Opportunity Act (2008) and the Race to the Top Assessment
Program (U.S. Department of Education, 2009) have emphasized the need to include UDL in teacher
training programs. At the state and district levels, UDL principles and guidelines have been a focus
of professional development and training programs (e.g., Maryland State Department of Education,
2011). Although UDL has an intuitive appeal and a conceptually sound basis as a framework that
supports inclusive education, the promise of UDL as an instructional equalizer will remain unful-
filled until a base of empirical evidence validates UDL’s benefits for diverse students and identifies
specific practices that have a positive impact on student outcomes.

In theory, UDL principles can be operationalized and applied to curricula and instruction in
various ways. For example, Hall, Meyer, and Rose (2012) noted that the UDL guidelines can be
“mixed and matched” (p. 20) and applied according to specific goals of lessons and units. Although
the UDL guidelines provide a menu of options for designing instruction that addresses learner
variability, researchers have not validated how UDL principles can be “mixed and matched” and
which guidelines and myriad of checkpoints should be when applied to design effective instruction
for all. By analyzing how researchers have applied UDL in extant intervention studies, and by
evaluating outcomes and intervention efficacy for specific learners, we hope to provide insights to
researchers and practitioners on how to better design and implement effective UDL-based practices
to address a wide range of student needs. In our earlier study (Rao, Ok, & Bryant, 2014), our intent
was to examine issues relating to research in UDL and to offer guidelines for best practice; here, we
expand the effort to quantitatively summarize findings across studies using meta-analysis techniques.

UDL is a framework that can be used when designing instruction (Basham & Marino, 2013). We
systematically reviewed intervention studies that investigated applications of the UDL framework to
curriculum and instruction for pre-K-twelfth grade students. We use the term “UDL-based inter-
vention” to describe the curriculum and instructional practices aligned to the UDL framework. The
purposes of our review were to:

(1) Describe research designs and methods (e.g., participants, settings) authors used.
(2) Identify how researchers applied the UDL framework to pedagogy.
(3) Evaluate outcomes, as well as efficacy based on effect sizes, for UDL interventions.

We sought to answer the following research questions, which correspond to each of the 3 afore-
mentioned purposes of our review:

(1) What research designs and methods have researchers used to investigate the impact of UDL-
based interventions?

(2) What UDL-based interventions have researchers used and how do they describe the
application of UDL?

(3) What are the outcomes and how effective are UDL-based intervention studies?
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Methods

Search procedures and criteria for selecting studies

To find studies that qualified for this review, we searched the following 5 databases within
EBSCOHost: PsycINFO, ERIC, Academic Search Premier, Professional Development Collection,
and Social Sciences Index. We used the following search terms: universal design for learning,
universal design, elementary, middle, high, primary, and secondary. Initially, we located 58 articles
that might qualify for our review. The first and second authors read the online abstracts of these 58
articles, and then applied the following criteria to determine that 13 of the 58 studies qualified for
this review:

(1) Studies were empirically based using qualitative, quantitative, single-case, or mixed-method
research methods and designs.

(2) Studies had to investigate intervention impacts. We excluded anecdotal reports, “how to”
articles, and studies that investigated only universal design for assessment.

(3) Studies had to describe an intervention that applied component(s) of the UDL framework.
(4) Studies had to report academic or social outcomes of the UDL intervention. We excluded

studies that investigated only perceptions of UDL-based instruction.
(5) Studies had to be published in an English language, peer-reviewed journal. We excluded

studies published as book chapters, master’s theses, or dissertations.
(6) Studies had to be conducted in pre-K to grade 12 settings with participants of ages within

that grade range. We excluded UDL studies conducted in postsecondary settings.
(7) Studies had to be published from January 2000 through December 2014.

Framework for reporting, procedures for coding, and inter-coder agreement

Table 1 and Table 2 provide an overview of key information from the 13 qualifying studies. To derive
the information for the columns in the tables, we began by coding information from each article and
established inter-rater agreement. Our procedures for coding information were as follows. First, we
created a coding sheet and placed pertinent information from each of the 13 studies into the
appropriate columns. The columns included purpose of study, research design, participant demo-
graphic information, setting, duration, dependent variable, outcomes, and key UDL-components of the
projects and interventions described in each article. To ensure that we had a shared definition and
understanding of constructs for which we were looking, the first 3 authors examined 2 articles together
and discussed what information would be coded and how. If disagreements arose, we discussed issues
and reached consensus about our definitions and coding procedures. After coding 2 articles as a team,
the first author randomly assigned the 11 remaining articles to each of the 3 reviewers.

In order to evaluate inter-rater agreement, the lead author randomly selected 3 of the 13 studies
(23%) and the reviewers examined the articles to check for inter-rater agreement. The other 2
reviewers were not told which 3 articles would be used to check for inter-rater agreement. Reliability
(percentage of agreement across codings) was later calculated for the 3 articles; the resulting
percentage of agreement, 88.5%, was an acceptable level of agreement for inter-rater reliability in
research syntheses (Cooper & Hedges, 1994). Finally, we used consensus to resolve disagreements
and to make final adjustments to entries.

Outcomes, efficacy, and effect sizes

To evaluate outcomes and efficacy of UDL interventions, we first located author-reported effect size
indices pertinent to our research question about efficacy of UDL interventions. If authors did not
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report such indices but provided sufficient statistical results, we computed the indices ourselves. For
studies that used group research designs, these indices included Cohen’s d (Cohen, 1988) and eta
squared or partial eta squared, which quantified the magnitude of UDL impacts for between-group
(UDL vs. non-UDL) or within-group (pre-post UDL) comparisons. Per Cohen, d values of 0.20, 0.50,
and 0.80, respectively, suggest small, medium, and large effect sizes, and eta squared values of 0.01 to
0.05, 0.06 to 0.13, and greater than 0.14, respectively, suggest small, medium, and large effect sizes.
Where authors reported r as an effect size, we converted r to r2. For the only single-case design study
that qualified for our review, Browder Mims, Spooner, Ahlgrim-Delzell, and Lee (2008) did not
report any effect size indices. Thus, using procedures illustrated in Parker, Vannest, and Davis
(2011), we computed an overall study effect size, Phi, after we calculated and aggregated results based
on the percentages of all nonoverlapping data (PAND) between the baseline and intervention phases
for the 3 participants in the study. Per Cohen (1988), Phi values of 0.10, 0.30, and 0.50, respectively,
suggest small, medium, and large effect sizes, with a maximum Phi value of 1.0.

Results

In Tables 1 and 2 we report results for the 3 research questions that we posed for this review of
UDL-based intervention studies. Table 1 addresses results for research questions 1 and 3, and
Table 2 describes results for research question 2.

Research question 1: Research designs and methods

Table 1 summarizes descriptive features for the 13 studies that qualified for this review. Authors of each
of the 13 studies reported number of student participants (N = 3550 students, Md = 106, range = 3 to
1153). Eleven of 13 studies specified participants’ gender (male = 1459, female = 1378). Each study also
reported school level of participants (n = 7 secondary, n = 5 primary, plus 1 study that included
secondary and primary students). Across the 13 studies, participants included a variety of disabilities (e.g.,
autism, learning disabilities) and languages (e.g., bilingual, English Language Learners) (see details in
Table 1). Authors of 2 studies (Katz, 2013; Rappolt-Schlichtmann et al., 2013) noted that participants
included students with disabilities, but provided no information on disability type. For the 6 of 13 studies
that reported complete data on ethnicity of participants, those students were White (n = 1607), African
American (n = 207), Hispanic (n = 117), Asian (n = 74), and multiracial (n = 5). Authors of the 5
remaining studies provided partial or no data for ethnicity. Eight of the 13 studies did not provide any
data on socioeconomic status (SES). Two studies (Dalton et al., 2011; Lieber, Horn, Palmer, & Fleming,
2008) provided only schoolwide SES data, and 3 studies (Hall et al., 2015; King-Sears et al., 2015; Marino
et al., 2014) provided SES information on participants.

Overall durations for the 13 intervention studies ranged widely from 1 session to 1 school year.
Length of time for instructional intervention sessions ranged from 20 to 90 minutes for the 11
studies that reported such data. Interventions occurred in inclusive general education classrooms for
10 of the 13 studies. The remaining 3 studies were conducted in the following settings: in both
inclusive and separate classrooms (n = 1), in a special education classroom (n = 1), and in a
computer lab (n = 1). Frequencies of studies by academic content included science (n = 5), reading
(n = 4), and social studies (n = 2). The remaining two studies (Katz, 2013; Lieber et al., 2008)
addressed multiple subjects.

Research designs included 7 quantitative group designs (5 quasi-experimental, 1 pre-experimen-
tal, and 1 correlational), 3 mixed methods designs (each quasi-experimental plus interviews), 2
qualitative designs (both case studies), and 1 single-case research design. None of the 13 studies
utilized a true-experimental research design that included initial random selection of participants
from a defined population. In addition, in the between-group studies that used random assignment,
researchers assigned intact classes or teachers of intact classes to UDL vs. non-UDL treatments,
rather than assigning individual students at random to UDL vs. non-UDL treatments. In 1 of the
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more strongly designed studies, Rappolt-Schlichtmann and colleagues (2013) employed a rando-
mized control trial (RCT). To do so, the authors matched pairs of teachers within individual schools
on the basis of “teacher experience and classroom demographics” (p. 5), then randomly assigned 1
teacher in each pair to the control group and the other teacher in each pair to the experimental
group.

Research question 2: Application of UDL principles

As seen in Table 2 and in the following paragraphs, researchers applied UDL principles to their
interventions in various ways. Some studies investigated use of instructional materials that aligned
with UDL principles, such as technology-based learning environments with built-in UDL-aligned
options. Other studies investigated use of instructional methods based on UDL-principles. Authors
of 7 of 13 studies included detailed information on how their interventions incorporated specific
UDL principles of Representation, Expression/Action, and Engagement, whereas authors of the 6
other studies did not make specific connections between their intervention components and UDL
principles.

UDL-based materials
Seven studies examined UDL-based instructional materials and technology-based environments that
aligned with UDL principles. Three of these studies (Coyne et al., 2012; Dalton et al., 2011; Hall
et al., 2015) examined how digital text environments provided flexible options for students and
focused on literacy-related outcomes and 4 studies (Kennedy et al., 2014; Marino, 2009; Marino
et al., 2014; Rappolt-Schlichtmann et al., 2013) examined how digital materials supported students in
the acquisition of content in science and social studies. Coyne and colleagues examined how literacy
instruction was supported by universally designed e-books and software programs. They described
how specific components of the “Literacy by Design” (LbD) intervention addressed each of the 3
UDL principles. For example, text-to-speech with synchronized highlight (Representation), pedago-
gical agents that supported reading comprehension (Expression/Action), and choices (Engagement)
were part of the LbD environment. Dalton and colleagues used Improving Comprehension Online
(ICON), a universally designed web-based scaffolded text environment to examine outcomes of
using reading comprehension strategies and vocabulary strategies. They provided extensive detail
about how the features of ICON aligned with each of the 3 UDL principles. ICON included text-to-
speech components (Representation), varied response options (Expression/Action), and varied levels
of challenge (Engagement). Hall and colleagues used the “Strategic Reader Tool,” a digital environ-
ment that integrated reading strategies, digital books, accessible features (e.g., text-to-speech, dic-
tionary, multimedia glossary, customizable font size and contrast, highlighting, bookmarking) and
embedded reciprocal teaching questions. Their intervention included for ongoing teacher-to-student
and student-to-student discussion and curriculum-based measures to monitor student progress. Hall
and colleagues noted that the Strategic Reader Tool was developed based on previous UDL research
but they did not provide specific details on how components of the intervention mapped to UDL
principles.

Marino (2009) used a web-based scientific-inquiry curriculum that provided cognitive support
tools and examined how students used the tools in a digital environment. He noted that the “Alien
Rescue” game addressed UDL and provided description of Alien Rescue’s features, but did not make
specific connections between the features of Alien Rescue and each UDL principle. Features that
were consistent with UDL included the provision of cognitive tools and scaffolds and the opportu-
nity to proceed at an individualized pace. Marino and colleagues (2014) developed an UDL-based
intervention that included 4 life science video games and a supplemental print-based textbook for
struggling readers. The authors provided specific examples how the features of the games aligned
with each UDL principle. For example, the games included a virtual dictionary (Representation), the
ability to engineer new pathogens (Expression/Action), and student choice (Engagement). The
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authors also mapped the instructional features to the UDL checkpoints. Rappolt-Schlichtmann and
colleagues (2013) used the Universally Designed for Learning Science Notebook (UDSN), a web-
based science notebook that provides access to flexible tools and materials as well as contextual
supports. UDSN was developed based on digital material accessibility guidelines of the World Wide
Web Consortium; pedagogical supports, such as choices of response modes, were built in. The
authors described the features of the UDSN environment, such as built in text-to-speech and
translation tools, navigation features and response options; but they did not make connections to
specific UDL principles. Kennedy and colleagues (2014) developed content acquisition podcasts that
focused on improvement of vocabulary performance in a social studies unit. The authors described a
Multimedia Design Framework (MDF) for developing instructional multimedia, taking into account
considerations for students with cognitive disabilities. Phase 3 of the MDF addressed specific UDL
principles, having designers consider how the multimedia product provides multiple means of
representation, expression and action, and engagement.

UDL-based instructional methods
Of 6 studies that examined ways in which UDL principles could be applied to instructional method
and strategies, 5 of these studies (Basham, Meyer, & Perry, 2010; Browder et al., 2008; Dymond et al.,
2006; King-Sears et al., 2015; Lieber et al., 2008) investigated lesson level or curriculum level
applications of UDL. One study (Katz, 2013) investigated UDL principles at a school-wide level.

Lesson and curriculum level. Lieber and colleagues (2008) developed the Children’s School
Curriculum (CSS), an accessible general education curriculum designed for preschoolers who are
at risk for school failure. The authors provided examples of how each UDL principle was met
through CSS lessons and noted that CSS also allowed teachers to make additional appropriate
curriculum modifications and accommodations to meet individual student needs. Browder and
colleagues (2008) created “shared stories” for young children with multiple disabilities, adapting
the books in accordance with UDL principles. The authors provided specific examples how each
UDL principle was applied in the shared story lessons, through the use of representational options
(Representation), switches (Expression/Action), and warm ups and appropriate cues (Engagement).
Basham and colleagues (2010) described the digital backpack project, a resource kit that included
hardware, software, and instructional support materials for project-based learning activities. The
authors noted UDL was grounded to develop, design, and refine the digital backpack project. The
authors provided brief information how the digital backpack project was connected to each UDL
principle. For example, various instructional support materials were provided to activate background
knowledge (Representation), create student-developed movies (Expression/Action), and provide
students with opportunities for choice, self-regulation, and challenge (Engagement).

Dymond and colleagues (2006) redesigned a science course adapting instructional delivery/
organization of the learning environment, student participation, curriculum, materials, and assess-
ments to align with UDL principles. The researchers described the process used for considering UDL
and redesigning the curriculum; features of the curriculum were described in great detail. King-Sears
and colleagues (2015) examined outcomes of using the “UDL Mole Module,” a chemistry curriculum
composed of 4 types of materials (i.e., 10 video clips, a self-management strategy, a laminated
strategy sheet, and multiple copies of answer keys) that were aligned to UDL principles and guide-
lines. King-Sears and colleagues described how the curriculum components were aligned with UDL
principles and guidelines. For example, students had options for perception, language, mathematical
expression and symbols (Representation), support for executive functions (Expression/Action), and
options to recruit interest (Engagement).

School level. Katz (2013) described the implementation of the Three-Block Model of UDL consist-
ing of social and emotional learning, inclusive instructional practice, and system and structure. Katz
noted that the 3-Block Model was based on instructional pedagogies related to UDL but did not
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make explicit connections between components of the model and specific UDL principles or
guidelines. The 3-Block Model includes various practices at different levels, some beyond the
scope of the UDL framework. For example, according to the information about the model that the
author provided, the model includes “hiring of administrators with expertise/vision,” “distributed
leadership,” and “budgeting” (p. 192). It is unclear how the model as a whole aligns with UDL
guidelines, other than sharing a value on inclusive practices at a classroom and schoolwide level.

Research question 3: Efficacy of outcomes for UDL-based instruction

The right-hand column of Table 1 lists outcomes and effect sizes that address the efficacy of interventions
for the pertinent studies that we reviewed. Effect sizes across studies ranged considerably from small to
large in the 10 studies for whichwewere able to locate or calculate effect sizes. Each of those studies targeted
academic outcomes. Effect size magnitudes also varied considerably within studies that targeted multiple
variables, suggesting that UDL interventions favorably impacted some academic outcomes but not others,
as in Coyne and colleagues (2012), Dalton and colleagues (2011), Katz (2013), and Lieber and colleagues
(2008). Thus, the efficacy of UDL-based interventions was quite variable in studies that targeted students’
academic outcomes. Two studies, however, provided evidence of consistently strong efficacy. First, in the
only study that utilized a single-case research design (Browder et al., 2008), all 3 students improved their
story tellingmarkedly (Phi = 1.0; PAND = 100%) from baseline to intervention phases after they read books
adapted using UDL principles. Second, in Kennedy and colleagues (2014), high school students who used
UDL-aligned content acquisition podcasts consistently scored higher (d values ranging from 0.61 to 1.84)
than “business as usual” peers on curriculum-based measures and post-tests for 2 units of World History.
Finally, 2 of the 10 studies (Lieber et al., 2008; Katz, 2013) also included “social” outcomes, and their near-0
to small effect sizes suggested weak efficacy for these UDL interventions that targeted social outcomes. The
mixed results of the studies revealed that, overall, UDL-based instruction and curriculum were sometimes
beneficial for teaching students a variety of academic content (e.g., reading, science, social studies).

Discussion

In this review of UDL studies, we examined processes and outcomes of curriculum and instruction
aligned with the UDL framework and the ways in which researchers described their application of
UDL principles and guidelines to interventions. The results of this review illustrate that UDL-based
interventions are effective for addressing learner variability and thereby increasing access to curri-
culum for diverse students in PreK-12 settings.

Research question 1: Research designs and methods

We found that very few of the studies we reviewed utilized true-experimental designs with random
assignment. Moreover, as with the vast majority of studies of educational interventions, none of these
studies used random selection. These findings might be related to 2 factors. First, research studies on UDL
interventions are relatively new and few compared to more establish interventions that already have
achieved a strong evidence base. Second, UDL researchers are still in the process of definingwhat comprises
a UDL-based intervention and establishing standards for reporting how UDL is applied within an inter-
vention. True-experimental studies with random selection from a population and random assignment to
conditions are required to formulate credible causal inferences that have internal and external validity
(Shadish, Cook, & Campbell, 2002). Thus, as UDL develops further, we recommend that researchers utilize
random assignment in future UDL group studies. Doing so will bolster internal validity, enable clearer
evaluation of the efficacy of UDL interventions, and illuminate findings fromUDL studies in what remains
an emerging field of research.

We also found that most authors of the qualifying studies reported participants’ demographic
information including total number, gender, and specific disability information. However, nearly
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half the studies did not provide ethnicity and/or SES information of their samples. In addition, only
11 of 13 studies provided information about setting and duration of the intervention. As Rao and her
colleagues (2014) noted, providing complete data on demographic representation of the sample is
critical to allow others to conduct replication studies and for readers to frame the type of students
and contexts to which study findings apply.

Research question 2: Applications of UDL to curriculum and instruction

Researchers described their application of UDL principles to curriculum and instruction in widely
different ways for teaching a broad range of subject matter. All studies described the features of
UDL-based instruction, but the degree to which researchers made links between the features to each
UDL principle varied. In 7 of the 13 studies, researchers laid out specific connections between UDL
principles and the components of their interventions, providing some insights into how and why
their intervention aligned with UDL. Researchers in 2 studies (King-Sears et al., 2015; Marino et al.,
2014) provided clear and detailed descriptions of how various components of their intervention
linked to specific UDL guidelines and checkpoints. For 6 of 13 of the studies, researchers did not
explicitly link intervention components to UDL guidelines. Thus, it was left to the reader to
determine the relationship between the intervention and the UDL framework.

This relatively small set of 13 studies depicts various ways that UDL can be applied and highlights
challenges in establishing a solid foundation of research on UDL-based methods. Each study
described a package of components that included instructional materials and methods, various
content areas and different foci of instruction (e.g., lessons, curricula, schoolwide). UDL was
implemented in varied ways: through the use of digital environments and by instructional methods
implemented by teachers. At its core, UDL focuses on reducing barriers in the curriculum, so lessons
that are designed from the outset using flexible methods, materials, and assessments can align with
UDL. To determine if the use of UDL has intended benefits, researchers should clearly denote how
they applied UDL guidelines to curriculum and instruction or to larger scale implementation efforts.

Inherent to its nature as a design framework, UDL can be applied in variable amounts and ways
to interventions and classroom practices. The UDL guidelines act as a menu of options that
educators can consider in order to design flexible instruction and provide scaffolds that address
learner variability. Rao and colleagues (2014) recommended that researchers who seek to establish
the efficacy of UDL-based interventions should describe in detail how their interventions and its
components align with specific UDL guidelines and checkpoints. Clear alignment of practices to the
UDL framework will help researchers design replication studies and to better evaluate the compo-
nents of UDL-based interventions that are effective.

Research question 3: Efficacy of UDL-based instruction

Outcomes from studies we reviewed suggest that overall, UDL-based instruction has the potential to
help teachers meet academic needs of all students and to support the achievement of students with
varied needs. However, the magnitude of intervention effect sizes varied from small to large within
and across most of the pertinent studies in our review; in other words, the efficacy of UDL-based
instruction varied considerably in these studies. We also found mixed results for students’ academic
outcomes in studies that compared efficacy of UDL-based instruction versus traditional or non-UDL
instruction. Because UDL is an instructional design framework that can be applied to curriculum
and instruction in a multitude of ways, it will be necessary to establish the ways in which UDL
checkpoints can be effectively applied to instructional practices, including established evidence-based
practices, to reduce barriers, increase cognitive access, and support achievement for a wider range of
learners.
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Limitations of this review

We address 2 limitations of our review. First, our findings were based on only 13 studies. As evidenced
by publication dates of these 13 studies—6 studies during 2013 through 2014, an average of 1 study per
year from 2006 through 2012, and 0 studies from 2000 to 2006—UDL intervention studies are
relatively new and few, but have increased markedly very recently. Second, too few effect sizes were
available from our 13 qualifying studies to permit analyses and findings of the type in meta-analytic
reviews based on tens or hundreds of effect sizes. Moreover, we found UDL implementation and the
rigor of research designs varied in these 13 studies. Thus, it remains to be seen which UDL principles
reliably predict the magnitude of effect size indices in UDL-based intervention studies.

Recommendations for future research

Altogether, results from our review suggest that researchers should continue to investigate the
efficacy of UDL-based interventions. We recommend that researchers utilize more rigorous designs
and procedures, including true-experimental group designs that enable valid causal conclusions.
When using intact groups, we recommend that researchers utilize appropriate procedures and
statistical analyses to account for differences in the starting status of such groups, especially when
researchers seek to compare postintervention performance or pre-to-post-test changes in perfor-
mance of students in UDL treatment groups versus non-UDL groups. In addition, when investigat-
ing how UDL-based instruction impacts engagement, we recommend that authors collect not only a
direct observational measure of engagement but also a concurrent measure of students’ academic
performance, productivity, or accuracy, or a concurrent measure of students’ social skills, rather than
assuming that students automatically accrue gains in academic or social skills when engagement
increases. Finally, given that research on UDL interventions is in a relatively nascent stage, research-
ers should consider using single-case research designs to investigate the outcomes of interventions
that include UDL components. Doing so might help researchers to more clearly operationalize UDL
principles and procedures.

Definitive answers are not yet available for many questions about the comparative efficacy of
UDL-based instruction for students of various types and needs, such as students with versus
without reading challenges, and students with and without disabilities of particular types. Rao
and colleagues (2014) suggested that researchers report results based on disaggregated data to
understand the comparative effects of UDL-based instruction for different types of students. In
addition, we recommend that researchers be vigilant in collecting and retaining data on specific
demographic characteristics of participants and teachers, setting variables, and other variable that
might prove to be reliable correlates or predictors of improved outcomes. We recommend, too,
that researchers provide information that is detailed enough to make explicit the links between
UDL guidelines and the features of their UDL-based instructional interventions. Finally, we
recommend that researchers provide sufficient details about what constitutes the intervention
(i.e., control, non-UDL, usual, or traditional) to which the UDL-based intervention is being
compared.

Instructional and assistive technologies provide flexible environments that align with many UDL
guidelines. Several studies have examined the use of digital environments that have built in features
consistent with UDL. Additional research is needed to determine how students make use of these
UDL-based features and how the flexibility afforded by these digital tools can most effectively be put in
place to student achievement. Last, UDL guidelines can be applied to existing evidence-based practices
to reduce barriers, provide options, and increase flexibility. Future research can investigate how UDL
guidelines can be effectively applied to existing evidence-based practices while maintaining fidelity to
the core components of these established practices and the integrity of the conceptual underpinnings
of UDL.
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Implications for practice

Findings of our review suggest that UDL-based practices hold promise for diverse students in grades
PreK-12. UDL-based instructional practices provide flexibility and scaffolds that promote access to
the general education curriculum and support achievement on academic outcomes. In addition,
qualitative data from a number of studies indicated that teachers and students were engaged and
motivated by UDL-based practices. However, consistent with Lieber and colleagues (2008), although
UDL holds promise for promoting academic outcomes and access of students with disabilities to the
general education curriculum, we believe that educators need skills, experience, and dispositions
necessary to modify and adapt the curriculum to meet the needs of all students. Additionally,
practical and contextual factors, such as teachers’ working conditions, are likely to influence the
fidelity of implementing UDL-based instruction. According to Dymond and colleagues (2006),
“Teamwork is essential to creating and implementing UDL lessons” (p. 306). In nearly half of the
studies that qualified for our review, researchers emphasized that a team effort among stakeholders,
such as special educators, general education teachers, co-teachers, university researchers, and school
administrators, was important for integrating a UDL framework into planning and implementing
curricula (Browder et al., 2008; Dymond et al., 2006; Lieber et al., 2008; Marino, 2009; Katz, 2013).
Dymond and colleagues also reported that teachers were often concerned about the amount of time
required to design and implement UDL-based lessons. Thus, we recommend that educators establish
a realistic timeline for integrating UDL into lessons, recognizing that it is an incremental process that
takes time.

Researchers have described processes for applying UDL guidelines during lesson planning,
particularly processes that provide options and scaffolds while designing instructional goals, meth-
ods, materials and assessments (Meo, 2008; Basham & Marino, 2013; Meyer, Rose, & Gordon, 2013).
A recent blueprint published by the UDL Implementation Resource Network (UDL-IRN) explicates
key elements of UDL application, defining common misconceptions and describing stages of UDL
implementation at school and district levels (Nelson & Basham, 2014). These resources describe
ways in which UDL can be applied and provide guidelines for practitioners and researchers to
consider. Educators can begin with easy-to-implement UDL principles that promote incremental
changes, for example, identifying barriers in 1 lesson and redesigning that lesson with the UDL
guidelines in mind. Hall and colleagues (2015) suggest that when technology is included as part of a
UDL lesson, how teachers effectively use the UDL-based tools and instruction is more important
than the technology itself for students’ meaningful learning and engagement. Although a tool or
curriculum might be designed with UDL principles in mind, teachers will benefit from using UDL in
an intentional way during the learning process with knowledge of how flexible options can benefit
varied learners. As a foundation for UDL implementation, administrators can put key supports in
place to provide incentives for teachers. In order to truly integrate UDL into their practice, teachers
benefit from professional development, coaching, adequate preparation time, and opportunities to
collaborate with colleagues. Based on an understanding of how and why UDL can benefit all
learners, teachers will be able to identify barriers within curriculum and instruction and to design
flexible and engaging inclusive learning environments.
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