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What are the UDL Guidelines? 

The UDL Guidelines are a tool used in the implementation of Universal Design for Learning, a 

framework to improve and optimize teaching and learning for all people based on scientific 

insights into how humans learn. Learn more about the Universal Design for Learning framework 

from CAST. The UDL Guidelines can be used by educators, curriculum developers, researchers, 

parents, and anyone else who wants to implement the UDL framework in a learning environment. 

These guidelines offer a set of concrete suggestions that can be applied to any discipline or 
domain to ensure that all learners can access and participate in meaningful, challenging learning 
opportunities. 

About the Graphic Organizer 

The UDL Guidelines are a tool that can be used to design learning experiences that meet the needs 

of all learners. These Guidelines offer a set of concrete suggestions for applying the UDL 

framework to practice and help ensure that all learners can access and participate in meaningful, 

challenging learning opportunities. 

Organization 
The UDL Guidelines are organized both horizontally and vertically. Vertically, the Guidelines are 

organized according to the three principles of UDL: engagement, representation, and action and 

expression. The principles are broken down into Guidelines, and each of these Guidelines have 

corresponding “checkpoints” that provide more detailed suggestions. 

 
The Guidelines are also organized horizontally. The “access” row includes the guidelines that 

suggest ways to increase access to the learning goal by recruiting interest and by offering options 

for perception and physical action. 

 
The “build” row includes the guidelines that suggest ways to develop effort and persistence, 

language and symbols, and expression and communication. 

 

https://www.cast.org/impact/universal-design-for-learning-udl
https://www.cast.org/impact/universal-design-for-learning-udl
https://www.cast.org/impact/universal-design-for-learning-udl
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Finally, the “internalize” row includes the guidelines that suggest ways to empower learners 

through self-regulation, comprehension, and executive function. 

 
Taken together, the Guidelines lead to the ultimate goal of UDL: to develop “expert learners” who 

are, each in their own way, resourceful and knowledgeable, strategic and goal-directed, purposeful 

and motivated. 

 

Applying to Practice 
The UDL Guidelines are not meant to be a “prescription” but a set of suggestions that can be 

applied to reduce barriers and maximize learning opportunities for all learners. They can be mixed 

and matched according to specific learning goals and can be applied to particular content areas 

and contexts. 

In many cases, educators find that they are already incorporating some aspects of these guidelines 

into their practice; however, barriers to the learning goal may still be present. We see the 

Guidelines as a tool to support the development of a shared language in the design of goals, 

assessments, methods, and materials that lead to accessible, meaningful, and challenging learning 

experiences for all. 

Provide multiple means of Engagement 

Affect represents a crucial element to learning, and learners differ markedly in the ways in which 

they can be engaged or motivated to learn. There are a variety of sources that can influence 

individual variation in affect including neurology, culture, personal relevance, subjectivity, and 

background knowledge, along with a variety of other factors. Some learners are highly engaged by 

spontaneity and novelty while others are disengaged, even frightened, by those aspects, 

preferring strict routine. Some learners might like to work alone, while others prefer to work with 

their peers. In reality, there is not one means of engagement that will be optimal for all learners in 

all contexts; providing multiple options for engagement is essential. 

Provide options for Recruiting Interest 
Spark excitement and curiosity for learning 
Information that is not attended to, that does not engage learners’ cognition, is in fact 
inaccessible. It is inaccessible both in the moment and in the future, because relevant information 

goes unnoticed and unprocessed. As a result, teachers devote considerable effort to recruiting 

learner attention and engagement. But learners differ significantly in what attracts their attention 

and engages their interest. Even the same learner will differ over time and circumstance; their 
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“interests” change as they develop and gain new knowledge and skills, as their biological 

environments change, and as they develop into self-determined adolescents and adults. It is, 

therefore, important to have alternative ways to recruit learner interest, ways that reflect the 

important inter- and intra-individual differences amongst learners. 

Optimize individual choice and autonomy  

Empower learners to take charge of their own learning. 
In an instructional setting, it is often inappropriate to provide choice of the learning objective 

itself, but it is often appropriate to offer choices in how that objective can be reached, in the 

context for achieving the objective, in the tools or supports available, and so forth. Offering 

learners choices can develop self-determination, pride in accomplishment, and increase the 

degree to which they feel connected to their learning. However, it is important to note that 

individuals differ in how much and what kind of choices they prefer to have. It is therefore not 

enough to simply provide choice. The right kind of choice and level of independence must be 

optimized to ensure engagement. 

● Provide learners with as much discretion and autonomy as possible by providing choices in 

such things as: 

○ The level of perceived challenge 

○ The type of rewards or recognition available 

○ The context or content used for practicing and assessing skills 

○ The tools used for information gathering or production 

○ The color, design, or graphics of layouts, etc. 

○ The sequence or timing for completion of subcomponents of tasks 

● Allow learners to participate in the design of classroom activities and academic tasks 

● Involve learners, where and whenever possible, in setting their own personal academic and 

behavioral goals 

Optimize relevance, value, and authenticity 

Connect learning to experiences that are meaningful and valuable. 
Individuals are engaged by information and activities that are relevant and valuable to their 

interests and goals. This does not necessarily mean that the situation has to be equivalent to real 

life, as fiction can be just as engaging to learners as non-fiction, but it does have to be relevant and 

authentic to learners’ individual goals and the instructional goals. Individuals are rarely interested 

in information and activities that have no relevance or value. In an educational setting, one of the 

most important ways that teachers recruit interest is to highlight the utility and relevance of 

learning and to demonstrate that relevance through authentic, meaningful activities. It is a 

mistake, of course, to assume that all learners will find the same activities or information equally 

relevant or valuable to their goals. To recruit all learners equally, it is critical to provide options 

that optimize what is relevant, valuable, and meaningful to the learner. 

● Vary activities and sources of information so that they can be: 

○ Personalized and contextualized to learners’ lives 

○ Culturally relevant and responsive 
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○ Socially relevant 

○ Age and ability appropriate 

○ Appropriate for different racial, cultural, ethnic, and gender groups 

● Design activities so that learning outcomes are authentic, communicate to real audiences, 

and reflect a purpose that is clear to the participants 

● Provide tasks that allow for active participation, exploration and experimentation 

● Invite personal response, evaluation and self-reflection to content and activities 

● Include activities that foster the use of imagination to solve novel and relevant problems, 

or make sense of complex ideas in creative ways 

Minimize threats and distractions 

Foster a safe space to learn and take risks. 
One of the most important things a teacher can do is to create a safe space for learners. To do this, 

teachers need to reduce potential threats and distractions in the learning environment. When 

learners have to focus their attention on having basic needs met or avoiding a negative experience 

they cannot concentrate on the learning process. While the physical safety of a learning 

environment is of course necessary, subtler types of threats and distractions must be attended to 

as well; what is threatening or potentially distracting depends on learners’ individual needs and 

background. An English Language Learner might find language experimentation threatening, while 

some learners might find too much sensory stimulation distracting. The optimal instructional 

environment offers options that reduce threats and negative distractions for everyone to create a 

safe space in which learning can occur. 

● Create an accepting and supportive classroom climate 

● Vary the level of novelty or risk 

○ Charts, calendars, schedules, visible timers, cues, etc. that can increase the 

predictability of daily activities and transitions 

○ Creation of class routines 

○ Alerts and previews that can help learners anticipate and prepare for changes in 

activities, schedules, and novel events 

○ Options that can, in contrast to the above, maximize the unexpected, surprising, or 

novel in highly routinized activities 

● Vary the level of sensory stimulation 

○ Variation in the presence of background noise or visual stimulation, noise buffers, 

number of features or items presented at a time 

○ Variation in pace of work, length of work sessions, availability of breaks or time-

outs, or timing or sequence of activities 

● Vary the social demands required for learning or performance, the perceived level of 

support and protection and the requirements for public display and evaluation 

● Involve all participants in whole class discussions 

Provide options for Sustaining Effort & Persistence 
Tackle challenges with focus and determination. 
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Many kinds of learning, particularly the learning of skills and strategies, require sustained 

attention and effort. When motivated to do so, many learners can regulate their attention and 
affect in order to sustain the effort and concentration that such learning will require. However, 
learners differ considerably in their ability to self-regulate in this way. Their differences reflect 

disparities in their initial motivation, their capacity and skills for self-regulation, their 

susceptibility to contextual interference, and so forth. A key instructional goal is to build the 

individual skills in self-regulation and self-determination that will equalize such learning 

opportunities (see Self Regulation). In the meantime, the external environment must provide 

options that can equalize accessibility by supporting learners who differ in initial motivation, self-

regulation skills, etc. 

Heighten salience of goals and objectives 

Set a vision for the goal and why it matters. 
Over the course of any sustained project or systematic practice, there are many sources of 

interest and engagement that compete for attention and effort. For some learners, they need 

support to remember the initial goal or to maintain a consistent vision of the rewards of reaching 

that goal. For those learners, it is important to build in periodic or persistent “reminders” of both 

the goal and its value in order for them to sustain effort and concentration in the face of 

distracters. 

● Prompt or require learners to explicitly formulate or restate goal 

● Display the goal in multiple ways 

● Encourage division of long-term goals into short-term objectives 

● Demonstrate the use of hand-held or computer-based scheduling tools 

● Use prompts or scaffolds for visualizing desired outcome 

● Engage learners in assessment discussions of what constitutes excellence and generate 

relevant examples that connect to their cultural background and interests 

Vary demands and resources to optimize challenge 

Rise to high expectations using flexible tools and supports. 
Learners vary not only in their skills and abilities, but also in the kinds of challenges that motivate 

them to do their best work. All learners need to be challenged, but not always in the same way. In 

addition to providing appropriately varied levels and types of demands, learners also need to be 

provided with the right kinds of resources necessary for successful completion of the task. 

Learners cannot meet a demand without appropriate, and flexible, resources. Providing a range of 

demands, and a range of possible resources, allows all learners to find challenges that are 

optimally motivating. Balancing the resources available to meet the challenge is vital. 

● Differentiate the degree of difficulty or complexity within which core activities can be 

completed 

● Provide alternatives in the permissible tools and scaffolds 

● Vary the degrees of freedom for acceptable performance 

● Emphasize process, effort, improvement in meeting standards as alternatives to external 

evaluation and competition 
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Foster collaboration and community 

Cultivate a community of learners 

In the 21st century, all learners must be able to communicate and collaborate effectively within a 

community of learners. This is easier for some than others but remains a goal for all learners. The 

distribution of mentoring through peers can greatly increase the opportunities for one-on-one 

support. When carefully structured, such peer cooperation can significantly increase the available 

support for sustained engagement. Flexible rather than fixed grouping allows better 

differentiation and multiple roles, as well as providing opportunities to learn how to work most 

effectively with others. Options should be provided in how learners build and utilize these 

important skills. 

● Create cooperative learning groups with clear goals, roles, and responsibilities 

● Create school-wide programs of positive behavior support with differentiated objectives 

and supports 

● Provide prompts that guide learners in when and how to ask peers and/or teachers for 

help 

● Encourage and support opportunities for peer interactions and supports (e.g., peer-tutors) 

● Construct communities of learners engaged in common interests or activities 

● Create expectations for group work (e.g., rubrics, norms, etc.) 

Increase mastery-oriented feedback 

Guide learning by emphasizing the role of effort and process. 
Assessment is most productive for sustaining engagement when the feedback is relevant, 

constructive, accessible, consequential, and timely. But the type of feedback is also critical in 

helping learners to sustain the motivation and effort essential to learning. Mastery-oriented 

feedback is the type of feedback that guides learners toward mastery rather than a fixed notion of 

performance or compliance. It also emphasizes the role of effort and practice rather than 

“intelligence” or inherent “ability” as an important factor in guiding learners toward successful 

long-term habits and learning practices. These distinctions may be particularly important for 

learners whose disabilities have been interpreted, by either themselves or their caregivers, as 

permanently constraining and fixed. 

● Provide feedback that encourages perseverance, focuses on development of efficacy and 

self-awareness, and encourages the use of specific supports and strategies in the face of 

challenge 

● Provide feedback that emphasizes effort, improvement, and achieving a standard rather 

than on relative performance 

● Provide feedback that is frequent, timely, and specific 

● Provide feedback that is substantive and informative rather than comparative or 

competitive 

● Provide feedback that models how to incorporate evaluation, including identifying 

patterns of errors and wrong answers, into positive strategies for future success 
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Provide options for Self Regulation 
Harness the power of emotions and motivation in learning. 
While it is important to design the extrinsic environment so that it can support motivation and 

engagement (see Recruiting Interest and Sustaining Effort & Persistence), it is also important to 

develop learners’ intrinsic abilities to regulate their own emotions and motivations. The ability to 
self-regulate—to strategically modulate one’s emotional reactions or states in order to be more 
effective at coping and engaging with the environment—is a critical aspect of human 
development. While many individuals develop self-regulatory skills on their own, either by trial 

and error or by observing successful adults, many others have significant difficulties in developing 

these skills. Unfortunately, some classrooms do not address these skills explicitly, leaving them as 

part of the “implicit” curriculum that is often inaccessible or invisible to many. Those teachers and 
settings that address self-regulation explicitly will be most successful in applying the UDL 
principles through modeling and prompting in a variety of methods. As in other kinds of learning, 

individual differences are more likely than uniformity. A successful approach requires providing 

sufficient alternatives to support learners with very different aptitudes and prior experience to 

effectively manage their own engagement and affect. 

Promote expectations and beliefs that optimize motivation 

Set personal goals that inspire confidence and ownership of learning. 
One important aspect of self-regulation is the personal knowledge each learner has about what he 

or she finds motivating, be it intrinsic or extrinsic. To accomplish this, learners need to be able to 

set personal goals that can be realistically reached, as well as fostering positive beliefs that their 

goals can be met. However, learners also need to be able to deal with frustration and avoid anxiety 

when they are in the process of meeting their goals. Multiple options need to be given to learners 

to help them stay motivated. 

● Provide prompts, reminders, guides, rubrics, checklists that focus on: 

○ Self-regulatory goals like reducing the frequency of aggressive outbursts in 

response to frustration 

○ Increasing the length of on-task orientation in the face of distractions 

○ Elevating the frequency of self-reflection and self-reinforcements 

● Provide coaches, mentors, or agents that model the process of setting personally 

appropriate goals that take into account both strengths and weaknesses 

● Support activities that encourage self-reflection and identification of personal goals 

Facilitate personal coping skills and strategies 

Develop and manage healthy emotional responses and interactions. 
Providing a model of self-regulatory skills is not sufficient for most learners. They will need 

sustained apprenticeships that include scaffolding. Reminders, models, checklists, and so forth can 

assist learners in choosing and trying an adaptive strategy for managing and directing their 

emotional responses to external events (e.g., strategies for coping with anxiety-producing social 

settings or for reducing task-irrelevant distracters) or internal events (e.g., strategies for 

decreasing rumination on depressive or anxiety-producing ideation). Such scaffolds should 

https://udlguidelines.cast.org/engagement/recruiting-interest
https://udlguidelines.cast.org/engagement/effort-persistence
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provide sufficient alternatives to meet the challenge of individual differences in the kinds of 

strategies that might be successful and the independence with which they can be applied. 

Provide differentiated models, scaffolds and feedback for: 

● Managing frustration 

● Seeking external emotional support 

● Developing internal controls and coping skills 

● Appropriately handling subject specific phobias and judgments of “natural” aptitude (e.g., 

“how can I improve on the areas I am struggling in?” rather than “I am not good at math”) 

● Use real life situations or simulations to demonstrate coping skills 

Develop self-assessment and reflection 

Increase awareness around progress toward goals and how to learn from mistakes. 
In order to develop better capacity for self-regulation, learners need to learn to monitor their 

emotions and reactivity carefully and accurately. Individuals differ considerably in their capability 

and propensity for metacognition, and some learners will need a great deal of explicit instruction 

and modeling in order to learn how to do this successfully. For many learners, merely recognizing 

that they are making progress toward greater independence is highly motivating. Alternatively, 

one of the key factors in learners losing motivation is their inability to recognize their own 

progress. It is important, moreover, that learners have multiple models and scaffolds of different 

self-assessment techniques so that they can identify, and choose, ones that are optimal. 

● Offer devices, aids, or charts to assist individuals in learning to collect, chart and display 

data from their own behavior for the purpose of monitoring changes in those behaviors 

● Use activities that include a means by which learners get feedback and have access to 

alternative scaffolds (e.g., charts, templates, feedback displays) that support 

understanding progress in a manner that is understandable and timely 

Provide multiple means of Representation 

Learners differ in the ways that they perceive and comprehend information that is presented to 
them. For example, those with sensory disabilities (e.g., blindness or deafness); learning disabilities 

(e.g., dyslexia); language or cultural differences, and so forth may all require different ways of 

approaching content. Others may simply grasp information quicker or more efficiently through 

visual or auditory means rather than printed text. Also learning, and transfer of learning, occurs 

when multiple representations are used, because they allow students to make connections within, 

as well as between, concepts. In short, there is not one means of representation that will be 
optimal for all learners; providing options for representation is essential. 

Provide options for Perception 

Interact with flexible content that doesn't depend on a single sense like sight, hearing, movement, or 
touch. 
Learning is impossible if information is imperceptible to the learner, and difficult when 

information is presented in formats that require extraordinary effort or assistance. To reduce 

barriers to learning, it is important to ensure that key information is equally perceptible to all 
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learners by: 1) providing the same information through different modalities (e.g., through vision, 

hearing, or touch); 2) providing information in a format that will allow for adjustability by the 
user (e.g., text that can be enlarged, sounds that can be amplified). Such multiple representations 

not only ensure that information is accessible to learners with particular sensory and perceptual 

disabilities, but also easier to access and comprehend for many others. 

Offer ways of customizing the display of information 

Use flexible materials with settings that can be adjusted based on needs and preferences. 
In print materials, the display of information is fixed and permanent. In properly prepared digital 

materials, the display of the same information is very malleable and customizable. For example, a 

call-out box of background information may be displayed in a different location, or enlarged, or 

emphasized by the use of color, or deleted entirely. Such malleability provides options for 

increasing the perceptual clarity and salience of information for a wide range of learners and 

adjustments for preferences of others. While these customizations are difficult with print 

materials, they are commonly available automatically in digital materials, though it cannot be 

assumed that because it is digital it is accessible as many digital materials are equally inaccessible. 

Educators and learners should work together to attain the best match of features to learning 

needs. 

● Display information in a flexible format so that the following perceptual features can be 

varied: 

○ The size of text, images, graphs, tables, or other visual content 

○ The contrast between background and text or image 

○ The color used for information or emphasis 

○ The volume or rate of speech or sound 

○ The speed or timing of video, animation, sound, simulations, etc. 

○ The layout of visual or other elements 

○ The font used for print materials 

Offer alternatives for auditory information 

Share information in more ways than sound and voice alone. 
Sound is a particularly effective way to convey the impact of information, which is why sound 

design is so important in movies and why the human voice is particularly effective for conveying 

emotion and significance. However, information conveyed solely through sound is not equally 

accessible to all learners and is especially inaccessible for learners with hearing disabilities, for 

learners who need more time to process information, or for learners who have memory 

difficulties. In addition, listening itself is a complex strategic skill that must be learned. To ensure 

that all learners have access to learning, options should be available for any information, including 

emphasis, presented aurally. 

● Use text equivalents in the form of captions or automated speech-to-text (voice 

recognition) for spoken language 

● Provide visual diagrams, charts, notations of music or sound 

● Provide written transcripts for videos or auditory clips 
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● Provide American Sign Language (ASL) for spoken English 

● Use visual analogues to represent emphasis and prosody (e.g., emoticons, symbols, or 

images) 

● Provide visual or tactile (e.g., vibrations) equivalents for sound effects or alerts 

● Provide visual and/or emotional description for musical interpretation 

Offer alternatives for visual information 

Share information in more ways than images and text alone. 
Images, graphics, animations, video, or text are often the optimal way to present information, 

especially when the information is about the relationships between objects, actions, numbers, or 

events. But such visual representations are not equally accessible to all learners, especially 

learners with visual disabilities or those who are not familiar with the type of graphic being used. 

Visual information can be quite dense, particularly with visual art, which can have multiple 

complex meanings and interpretations depending on contextual factors and the viewer’s 

knowledge base. To ensure that all learners have equal access to information, it is essential to 

provide non-visual alternatives. 

● Provide descriptions (text or spoken) for all images, graphics, video, or animations 

● Use touch equivalents (tactile graphics or objects of reference) for key visuals that 

represent concepts 

● Provide physical objects and spatial models to convey perspective or interaction 

● Provide auditory cues for key concepts and transitions in visual information 

Text is a special case of visual information. The transformation from text into audio is among the 

most easily accomplished methods for increasing accessibility. The advantage of text over audio is 

its permanence, but providing text that is easily transformable into audio accomplishes that 

permanence without sacrificing the advantages of audio. Digital synthetic text-to-speech is 

increasingly effective but still disappoints in its ability to carry the valuable information in 

prosody. 

● Follow accessibility standards (NIMAS, DAISY, etc.) when creating digital text 

● Allow for a competent aide, partner, or “intervener” to read text aloud 

● Provide access to text-to-speech software 

Provide options for Language & Symbols 

Communicate through languages that create a shared understanding. 
Learners vary in their facility with different forms of representation—both linguistic and non-

linguistic. Vocabulary that may sharpen and clarify concepts for one learner may be opaque and 

foreign to another. An equal sign (=) might help some learners understand that the two sides of the 

equation need to be balanced, but might cause confusion to a student who does not understand 

what it means. A graph that illustrates the relationship between two variables may be informative 

to one learner and inaccessible or puzzling to another. A picture or image that carries meaning for 

some learners may carry very different meanings for learners from differing cultural or familial 

backgrounds. As a result, inequalities arise when information is presented to all learners through 
a single form of representation. An important instructional strategy is to ensure that alternative 
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representations are provided not only for accessibility, but for clarity and comprehensibility 
across all learners. 

Clarify vocabulary and symbols 

Construct meaning from words, symbols, and numbers using different representations. 
The semantic elements through which information is presented—the words, symbols, numbers, 

and icons—are differentially accessible to learners with varying backgrounds, languages, and 

lexical knowledge. To ensure accessibility for all, key vocabulary, labels, icons, and symbols should 

be linked to, or associated with, alternate representations of their meaning (e.g., an embedded 

glossary or definition, a graphic equivalent, a chart or map). Idioms, archaic expressions, culturally 

exclusive phrases, and slang should be translated. 

● Pre-teach vocabulary and symbols, especially in ways that promote connection to the 

learners’ experience and prior knowledge 

● Provide graphic symbols with alternative text descriptions 

● Highlight how complex terms, expressions, or equations are composed of simpler words or 

symbols 

● Embed support for vocabulary and symbols within the text (e.g., hyperlinks or footnotes to 

definitions, explanations, illustrations, previous coverage, translations) 

● Embed support for unfamiliar references within the text (e.g., domain specific notation, 

lesser-known properties and theorems, idioms, academic language, figurative language, 

mathematical language, jargon, archaic language, colloquialism, and dialect) 

Clarify syntax and structure 

Make the patterns and properties of systems like grammar, musical notation, taxonomies, and equations 
explicit. 
Single elements of meaning (like words or numbers) can be combined to make new meanings. 

Those new meanings, however, depend upon understanding the rules or structures (like syntax in 

a sentence or the properties of equations) of how those elements are combined. When the syntax 

of a sentence or the structure of a graphical representation is not obvious or familiar to learners, 

comprehension suffers. To ensure that all learners have equal access to information, provide 

alternative representations that clarify, or make more explicit, the syntactic or structural 

relationships between elements of meaning. 

● Clarify unfamiliar syntax (in language or in math formulas) or underlying structure (in 

diagrams, graphs, illustrations, extended expositions or narratives) through alternatives 

that: 

○ Highlight structural relations or make them more explicit 

○ Make connections to previously learned structures 

○ Make relationships between elements explicit (e.g., highlighting the transition 

words in an essay, links between ideas in a concept map, etc.) 

Support decoding of text, mathematical notation, and symbols 

Make sure text and symbols don't get in the way of the learning goal. 
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The ability to fluently decode words, numbers or symbols that have been presented in an encoded 

format (e.g., visual symbols for text, haptic symbols for Braille, algebraic expressions for 

relationships) takes practice for any learner, but some learners will reach automaticity more 

quickly than others. Learners need consistent and meaningful exposure to symbols so that they 

can comprehend and use them effectively. Lack of fluency or automaticity greatly increases the 

cognitive load of decoding, thereby reducing the capacity for information processing and 

comprehension. To ensure that all learners have equal access to knowledge, at least when the 

ability to decode is not the focus of instruction, it is important to provide options that reduce the 

barriers that decoding raises for learners who are unfamiliar or dysfluent with the symbols. 

● Allow the use of Text-to-Speech 

● Use automatic voicing with digital mathematical notation (Math ML) 

● Use digital text with an accompanying human voice recording (e.g., Daisy Talking Books) 

● Allow for flexibility and easy access to multiple representations of notation where 

appropriate (e.g., formulas, word problems, graphs) 

● Offer clarification of notation through lists of key terms 

Promote understanding across languages 

Use translations, descriptions, movement, and images to support learning in unfamiliar or complex 
languages. 
The language of curricular materials is usually monolingual, but often the learners in the classroom 

are not, so the promotion of cross-linguistic understanding is especially important. For new 

learners of the dominant language (e.g., English in American schools) or for learners of academic 

language (the dominant discourse in school), the accessibility of information is greatly reduced 

when no linguistic alternatives are available. Providing alternatives, especially for key information 

or vocabulary is an important aspect of accessibility. 

● Make all key information in the dominant language (e.g., English) also available in first 

languages (e.g., Spanish) for learners with limited-English proficiency and in ASL for 

learners who are deaf 

● Link key vocabulary words to definitions and pronunciations in both dominant and 

heritage languages 

● Define domain-specific vocabulary (e.g., “map key” in social studies) using both domain-

specific and common terms 

● Provide electronic translation tools or links to multilingual glossaries on the web 

● Embed visual, non-linguistic supports for vocabulary clarification (pictures, videos, etc.) 

Illustrate through multiple media 

Make learning come alive with simulations, graphics, activities, and videos. 
Classroom materials are often dominated by information in text. But text is a weak format for 

presenting many concepts and for explaining most processes. Furthermore, text is a particularly 

weak form of presentation for learners who have text- or language-related disabilities. Providing 

alternatives—especially illustrations, simulations, images or interactive graphics—can make the 



UDL Guidelines Version 2.2 

16 

information in text more comprehensible for any learner and accessible for some who would find 

it completely inaccessible in text. 

● Present key concepts in one form of symbolic representation (e.g., an expository text or a 

math equation) with an alternative form (e.g., an illustration, dance/movement, diagram, 

table, model, video, comic strip, storyboard, photograph, animation, physical or virtual 

manipulative) 

● Make explicit links between information provided in texts and any accompanying 

representation of that information in illustrations, equations, charts, or diagrams 

Provide options for Comprehension 

Construct meaning and generate new understandings. 
The purpose of education is not to make information accessible, but rather to teach learners how 

to transform accessible information into usable knowledge. Decades of cognitive science research 

have demonstrated that the capability to transform accessible information into usable knowledge 

is not a passive process but an active one. Constructing usable knowledge, knowledge that is 
accessible for future decision-making, depends not upon merely perceiving information, but 
upon active “information processing skills” like selective attending, integrating new information 

with prior knowledge, strategic categorization, and active memorization. Individuals differ greatly 

in their skills in information processing and in their access to prior knowledge through which they 

can assimilate new information. Proper design and presentation of information—the 

responsibility of any curriculum or instructional methodology—can provide the scaffolds 
necessary to ensure that all learners have access to knowledge. 

Activate or supply background knowledge 

Build connections to prior understandings and experiences. 
Information is more accessible and likely to be assimilated by learners when it is presented in a 

way that primes, activates, or provides any pre-requisite knowledge. Barriers and inequities exist 

when some learners lack the background knowledge that is critical to assimilating or using new 

information. However, there are also barriers for learners who have the necessary background 

knowledge but might not know it is relevant. Those barriers can be reduced when options are 

available that supply or activate relevant prior knowledge, or link to the prerequisite information 

elsewhere. 

● Anchor instruction by linking to and activating relevant prior knowledge (e.g., using visual 

imagery, concept anchoring, or concept mastery routines) 

● Use advanced organizers (e.g., KWL methods, concept maps) 

● Pre-teach critical prerequisite concepts through demonstration or models 

● Bridge concepts with relevant analogies and metaphors 

● Make explicit cross-curricular connections (e.g., teaching literacy strategies in the social 

studies classroom) 

Highlight patterns, critical features, big ideas, and relationships 

Accentuate important information and how it relates to the learning goal. 
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One of the big differences between experts and novices in any domain is the facility with which 

they distinguish what is critical from what is unimportant or irrelevant. Since experts quickly 

recognize the most important features in information, they allocate their time efficiently, quickly 

identifying what is valuable and finding the right “hooks” with which to assimilate the most 

valuable information into existing knowledge. As a consequence, one of the most effective ways to 

make information more accessible is to provide explicit cues or prompts that assist individuals in 

attending to those features that matter most while avoiding those that matter least. 

● Highlight or emphasize key elements in text, graphics, diagrams, formulas 

● Use outlines, graphic organizers, unit organizer routines, concept organizer routines, and 

concept mastery routines to emphasize key ideas and relationships 

● Use multiple examples and non-examples to emphasize critical features 

● Use cues and prompts to draw attention to critical features 

● Highlight previously learned skills that can be used to solve unfamiliar problems 

Guide information processing and visualization 

Support the process of meaning-making through models, scaffolds, and feedback. 
Successful transformation of information into usable knowledge often requires the application of 

mental strategies and skills for “processing” information. These cognitive, or meta-cognitive, 

strategies involve the selection and manipulation of information so that it can be better 

summarized, categorized, prioritized, contextualized and remembered. While some learners in 

any classroom may have a full repertoire of these strategies, along with the knowledge of when to 

apply them, most learners do not. Well-designed materials can provide customized and embedded 

models, scaffolds, and feedback to assist learners who have very diverse abilities in using those 

strategies effectively. 

● Give explicit prompts for each step in a sequential process 

● Provide options for organizational methods and approaches (tables and algorithms for 

processing mathematical operations) 

● Provide interactive models that guide exploration and new understandings 

● Introduce graduated scaffolds that support information processing strategies 

● Provide multiple entry points to a lesson and optional pathways through content (e.g., 

exploring big ideas through dramatic works, arts and literature, film and media) 

● “Chunk” information into smaller elements 

● Progressively release information (e.g., sequential highlighting) 

● Remove unnecessary distractions unless they are essential to the instructional goal 

Maximize transfer and generalization 

Apply learning to new contexts. 
All learners need to be able to generalize and transfer their learning to new contexts. Students 

vary in the amount of scaffolding they need for memory and transfer in order to improve their 

ability to access their prior learning. Of course, all learners can benefit from assistance in how to 

transfer the information they have to other situations, as learning is not about individual facts in 

isolation, and students need multiple representations for this to occur. Without this support and 
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the use of multiple representations, information might be learned, but is inaccessible in new 

situations. Supports for memory, generalization, and transfer include techniques that are designed 

to heighten the memorability of the information, as well as those that prompt and guide learners 

to employ explicit strategies. 

● Provide checklists, organizers, sticky notes, electronic reminders 

● Prompt the use of mnemonic strategies and devices (e.g., visual imagery, paraphrasing 

strategies, method of loci, etc.) 

● Incorporate explicit opportunities for review and practice 

● Provide templates, graphic organizers, concept maps to support note-taking 

● Provide scaffolds that connect new information to prior knowledge (e.g., word webs, half-

full concept maps) 

● Embed new ideas in familiar ideas and contexts (e.g., use of analogy, metaphor, drama, 

music, film, etc.) 

● Provide explicit, supported opportunities to generalize learning to new situations (e.g., 

different types of problems that can be solved with linear equations, using physics 

principles to build a playground) 

● Offer opportunities over time to revisit key ideas and linkages between ideas 

Provide multiple means of Action & Expression 

Learners differ in the ways that they can navigate a learning environment and express what 
they know. For example, individuals with significant movement impairments (e.g., cerebral palsy), 

those who struggle with strategic and organizational abilities (executive function disorders), those 

who have language barriers, and so forth approach learning tasks very differently. Some may be 

able to express themselves well in written text but not speech, and vice versa. It should also be 

recognized that action and expression require a great deal of strategy, practice, and organization, 

and this is another area in which learners can differ. In reality, there is not one means of action 
and expression that will be optimal for all learners; providing options for action and expression is 

essential. 

Provide options for Physical Action 
Interact with accessible materials and tools. 
A textbook or workbook in a print format provides limited means of navigation or physical 

interaction (e.g., turning pages, handwriting in spaces provided). Many interactive pieces of 

educational software similarly provide only limited means of navigation or interaction (e.g., using a 

joystick or keyboard). Navigation and interaction in those limited ways will raise barriers for some 

learners—those with physical disabilities, blindness, dysgraphia, or who need various kinds of 

executive functioning supports. It is important to provide materials with which all learners can 
interact. Properly designed curricular materials provide a seamless interface with common 
assistive technologies through which individuals with movement impairments can navigate and 

express what they know—to allow navigation or interaction with a single switch, through voice 

activated switches, expanded keyboards and others. 
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Vary the methods for response and navigation 

Interact with tools and environments that make learning physically accessible to all. 
Learners differ widely in their capacity to navigate their physical environment. To reduce barriers 

to learning that would be introduced by the motor demands of a task, provide alternative means 

for response, selection, and composition. In addition, learners differ widely in their optimal means 

for navigating through information and activities. To provide equal opportunity for interaction 

with learning experiences, an instructor must ensure that there are multiple means for navigation 

and control is accessible. 

● Provide alternatives in the requirements for rate, timing, speed, and range of motor action 

required to interact with instructional materials, physical manipulatives, and technologies 

● Provide alternatives for physically responding or indicating selections (e.g., alternatives to 

marking with pen and pencil, alternatives to mouse control) 

● Provide alternatives for physically interacting with materials by hand, voice, single switch, 

joystick, keyboard, or adapted keyboard 

Optimize access to tools and assistive technologies 

Open doors to learning with accessible tools and devices. 
Providing a learner with a tool is often not enough. We need to provide the support to use the tool 

effectively. Many learners need help navigating through their environment (both in terms of 

physical space and the curriculum), and all learners should be given the opportunity to use tools 

that might help them meet the goal of full participation in the classroom. However, significant 

numbers of learners with disabilities have to use Assistive Technologies for navigation, 

interaction, and composition on a regular basis. It is critical that instructional technologies and 

curricula do not impose inadvertent barriers to the use of these assistive technologies. An 

important design consideration, for example, is to ensure that there are keyboard commands for 

any mouse action so that learners can use common assistive technologies that depend upon those 

commands. It is also important, however, to ensure that making a lesson physically accessible does 

not inadvertently remove its challenge to learning. 

● Provide alternate keyboard commands for mouse action 

● Build switch and scanning options for increased independent access and keyboard 

alternatives 

● Provide access to alternative keyboards 

● Customize overlays for touch screens and keyboards 

● Select software that works seamlessly with keyboard alternatives and alt keys 

Provide options for Expression & Communication 
Compose and share ideas using tools that help attain learning goals. 
There is no medium of expression that is equally suited for all learners or for all kinds of 

communication. On the contrary, there are media, which seem poorly suited for some kinds of 

expression, and for some kinds of learning. While a learner with dyslexia may excel at story-telling 

in conversation, he may falter when telling that same story in writing. It is important to provide 
alternative modalities for expression, both to level the playing field among learners and to allow 



UDL Guidelines Version 2.2 

20 

the learner to appropriately (or easily) express knowledge, ideas and concepts in the learning 
environment. 

Use multiple media for communication 

Express learning in flexible ways. 
Unless specific media and materials are critical to the goal (e.g., learning to paint specifically with 

oils, learning to hand write with calligraphy) it is important to provide alternative media for 

expression. Such alternatives reduce media-specific barriers to expression among learners with a 

variety of special needs, but also increase the opportunities for all learners to develop a wider 

range of expression in a media-rich world. For example, it is important for all learners to learn 

composition, not just writing, and to learn the optimal medium for any particular content of 

expression and audience. 

● Compose in multiple media such as text, speech, drawing, illustration, comics, storyboards, 

design, film, music, dance/movement, visual art, sculpture, or video 

● Use physical manipulatives (e.g., blocks, 3D models, base-ten blocks) 

● Use social media and interactive web tools (e.g., discussion forums, chats, web design, 

annotation tools, storyboards, comic strips, animation presentations) 

● Solve problems using a variety of strategies 

Use multiple tools for construction and composition 

Share thoughts and ideas using tools that complement the learning goal. 
There is a tendency in schooling to focus on traditional tools rather than contemporary ones. This 

tendency has several liabilities: 1) it does not prepare learners for their future; 2) it limits the 

range of content and teaching methods that can be implemented; 3) it restricts learners ability to 

express knowledge about content (assessment); and, most importantly, 4) it constricts the kinds of 

learners who can be successful. Current media tools provide a more flexible and accessible toolkit 

with which learners can more successfully take part in their learning and articulate what they 

know. Unless a lesson is focused on learning to use a specific tool (e.g., learning to draw with a 

compass), curricula should allow many alternatives. Like any craftsman, learners should learn to 

use tools that are an optimal match between their abilities and the demands of the task. 

● Provide spell checkers, grammar checkers, word prediction software 

● Provide text-to-speech software (voice recognition), human dictation, recording 

● Provide calculators, graphing calculators, geometric sketch pads, or pre-formatted graph 

paper 

● Provide sentence starters or sentence strips 

● Use story webs, outlining tools, or concept mapping tools 

● Provide Computer-Aided-Design (CAD), music notation (writing) software, or 

mathematical notation software 

● Provide virtual or concrete mathematics manipulatives (e.g., base-10 blocks, algebra 

blocks) 

● Use web applications (e.g., wikis, animation, presentation) 
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Build fluencies with graduated levels of support for practice and performance 

Apply and gradually release scaffolds to support independent learning. 
Learners must develop a variety of fluencies (e.g., visual, audio, mathematical, reading, etc.). This 

means that they often need multiple scaffolds to assist them as they practice and develop 

independence. Curricula should offer alternatives in the degrees of freedom available, with highly 

scaffolded and supported opportunities provided for some and wide degrees of freedom for 

others who are ready for independence. Fluency is also built through many opportunities for 

performance, be it in the form of an essay or a dramatic production. Performance helps learners 

because it allows them to synthesize their learning in personally relevant ways. Overall, it is 

important to provide options that build learners’ fluencies. 

● Provide differentiated models to emulate (i.e. models that demonstrate the same 

outcomes but use differing approaches, strategies, skills, etc.) 

● Provide differentiated mentors (i.e., teachers/tutors who use different approaches to 

motivate, guide, feedback or inform) 

● Provide scaffolds that can be gradually released with increasing independence and skills 

(e.g., embedded into digital reading and writing software) 

● Provide differentiated feedback (e.g., feedback that is accessible because it can be 

customized to individual learners) 

● Provide multiple examples of novel solutions to authentic problems 

Provide options for Executive Functions 
Develop and act on plans to make the most out of learning. 
At the highest level of the human capacity to act skillfully are the so-called “executive functions.” 

Associated with networks that include the prefrontal cortex, these capabilities allow humans to 

overcome impulsive, short-term reactions to their environment and instead to set long-term goals, 

plan effective strategies for reaching those goals, monitor their progress, and modify strategies as 

needed. In short, they allow learners to take advantage of their environment. Of critical 

importance to educators is the fact that executive functions have very limited capacity due to 

working memory. This is true because executive capacity is sharply reduced when: 1) executive 

functioning capacity must be devoted to managing “lower level” skills and responses which are not 

automatic or fluent thus the capacity for “higher level” functions is taken; and 2) executive 

capacity itself is reduced due to some sort of higher level disability or to lack of fluency with 

executive strategies. The UDL framework typically involves efforts to expand executive capacity 

in two ways: 1) by scaffolding lower-level skills so that they require less executive processing; and 

2) by scaffolding higher level executive skills and strategies so that they are more effective and 

developed. Previous guidelines have addressed lower-level scaffolding, this guideline addresses 

ways to provide scaffolding for executive functions themselves. 

Guide appropriate goal-setting 

Practice setting challenging and authentic goals. 
It cannot be assumed that learners will set appropriate goals to guide their work, but the answer 

should not be to provide goals for students. Such a short-term remedy does little to develop new 
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skills or strategies in any learner. It is therefore important that learners develop the skill of 

effective goal setting. The UDL framework embeds graduated scaffolds for learning to set 

personal goals that are both challenging and realistic. 

● Provide prompts and scaffolds to estimate effort, resources, and difficulty 

● Provide models or examples of the process and product of goal-setting 

● Provide guides and checklists for scaffolding goal-setting 

● Post goals, objectives, and schedules in an obvious place 

Support planning and strategy development 

Formulate reasonable plans for reaching goals. 
Once a goal is set, effective learners and problem-solvers plan a strategy, including the tools they 

will use, for reaching that goal. For young children in any domain, older learners in a new domain, 

or any learner with one of the disabilities that compromise executive functions (e.g., intellectual 

disabilities), the strategic planning step is often omitted, and trial and error attempts take its place. 

To help learners become more plan-full and strategic a variety of options are needed, such as 

cognitive “speed bumps” that prompt them to “stop and think,” graduated scaffolds that help them 

actually implement strategies; or engagement in decision-making with competent mentors. 

● Embed prompts to “stop and think” before acting as well as adequate space 

● Embed prompts to “show and explain your work” (e.g., portfolio review, art critiques) 

● Provide checklists and project planning templates for understanding the problem, setting 

up prioritization, sequences, and schedules of steps 

● Embed coaches or mentors that model think-alouds of the process 

● Provide guides for breaking long-term goals into reachable short-term objectives 

Facilitate managing information and resources 

Support organization and memory using flexible tools and processes. 
One of the limits of executive function is that imposed by the limitations of so-called working 

memory. This “scratch pad” for maintaining chunks of information where they can be accessed as 

part of comprehension and problem-solving is very limited for any learner and even more severely 

limited for many learners with learning and cognitive disabilities. As a result, many such learners 

seem disorganized, forgetful, and unprepared. Wherever working memory capacity is not 

construct-relevant in a lesson, it is important to provide a variety of internal scaffolds and external 

organizational aids—exactly those kinds that executives use—to keep information organized and 

“in mind.” 

● Provide graphic organizers and templates for data collection and organizing information 

● Embed prompts for categorizing and systematizing 

● Provide checklists and guides for note-taking 

Enhance capacity for monitoring progress 

Analyze growth over time and how to build from it. 
Learning cannot happen without feedback, and that means learners need a clear picture of the 

progress that they are (or are not) making. When assessments and feedback do not inform 
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instruction or when they are not given to the students in a timely manner, learning cannot change 

because students do not know what to do differently. This lack of knowledge about what to 

improve can make some learners seem “perseverative,” careless, or unmotivated. For these 

learners all of the time, and for most learners some of the time, it is important to ensure that 

options can be customized to provide feedback that is more explicit, timely, informative, and 

accessible. Especially important is providing “formative” feedback that allows learners to monitor 

their own progress effectively and to use that information to guide their own effort and practice. 

● Ask questions to guide self-monitoring and reflection 

● Show representations of progress (e.g., before and after photos, graphs and charts showing 

progress over time, process portfolios) 

● Prompt learners to identify the type of feedback or advice that they are seeking 

● Use templates that guide self-reflection on quality and completeness 

● Provide differentiated models of self-assessment strategies (e.g., role-playing, video 

reviews, peer feedback) 

● Use of assessment checklists, scoring rubrics, and multiple examples of annotated student 

work/performance examples 

Research Evidence 

UDL is based upon the most widely replicated finding in educational research: learners are highly 

variable in their response to instruction. In virtually every report of research on instruction or 

intervention, individual differences are not only evident in the results; they are prominent. 

However, these individual differences are usually treated as sources of annoying error variance as 

distractions from the more important “main effects.” UDL, on the other hand, treats these 

individual differences as an equally important focus of attention. In fact, when viewed through the 

UDL framework these findings are fundamental to understanding and designing effective 

instruction. The research that supports UDL falls into four categories: foundational research of 

UDL, research on the UDL principles, research on promising practices, and research on 

implementation of UDL. 

Foundational Research on UDL 
UDL draws from a variety of research including the fields of neuroscience, the learning sciences, 

and cognitive psychology. It is deeply rooted in concepts such as the Zone of Proximal 

Development, scaffolding, mentors, and modeling, as well as the foundational works of Piaget; 

Vygotsky; Bruner, Ross, and Wood; and Bloom, who espoused similar principles for understanding 

individual differences and the pedagogies required for addressing them. For example, Vygotsky 

emphasized one of the key points of UDL curricula—the importance of graduated “scaffolds”. 

These are important to the novice, but that can be gradually removed as the individual acquires 

expertise. Scaffolding with graduated release is a practice that is as old as human culture and is 

relevant to learning in almost any domain, from learning to walk or ride a bike “unaided” to the 

long apprenticeships of neurosurgery or aircraft flying. 
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Research on the Principles of UDL 
The research basis for the general principles of UDL is also grounded in modern neuroscience. The 

three basic principles are built upon the knowledge that our learning brains are composed of three 

different networks, recognition, strategic, and affective. The Guidelines align these three 

networks with the three principles (recognition to representation, strategic to action and 

expression, and affective to engagement). This empirical base in neuroscience provides a solid 

foundation for understanding how the learning brain intersects with effective instruction. This 

alignment is further extended and clarified by the guidelines and checkpoints. 

Promising Practices Research 
Promising lines of research include work identifying the specific practices that are critical to 

meeting the challenge of individual differences—research that has been amassed over decades 

and by many different researchers. These studies are labeled as “promising” because they appear 

to fit within the UDL framework, but they have not been tested in a UDL environment or using the 

framework. It is important that these practices are studied within a UDL environment for them to 

be considered effective UDL practices. This is an area in which we greatly encourage contributions 

from the field. 

Implementation Research 
Fourth, there is research on specific applications of UDL within learning environments, including 

conditions necessary for implementation, common barriers, and lessons from the field. This new 

area of research is in its early stages but will take a more prominent place as full-scale curricular 

applications and system-wide implementations are developed. It should be noted that this is 

another area in which we greatly encourage contributions from the research field. 

Research Evidence by Checkpoint 
Explore the research used to develop each UDL Guidelines Checkpoint. 

Engagement Research 

7.1: Optimize individual choice and autonomy 

The majority of the experimental studies are focused on the benefits of providing students with 

choices in the learning environment. Options in materials, tools, content, format, etc. all have been 

shown to increase student motivation and engagement. Other studies focus more specifically 

upon the importance of providing students with greater autonomy and control in order to develop 

a sense of ownership for their own learning. The scholarly reviews and opinion pieces provide 

more classroom-based perspectives on the advantages of embedding student choice and 

autonomy into curricula. 

7.1 Experimental & Quantitative Evidence 

Amabile, T. M., & Gitomer, J. (1984). Children's artistic creativity: Effects of choice in task 

materials. Personality and Social Psychology Bulletin, 10(2), 209-215. 
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Representation Research 

1.1: Offer ways of customizing the display of information 
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alternatives to auditory information. 

1.2 Experimental & Quantitative Evidence 

Brunken, R., Plass, J. L., & Leutner, D. (2004). Assessment of cognitive load in multimedia learning 

with dual-task methodology: Auditory load and modality effects. Instructional Science, 32(1), 115-

132. 

Dalton, B., Schleper, D., Kennedy, M., Lutz, L., & Strangman, N. (2005). A universally designed digital 
strategic reading environment for adolescents who are deaf and hard of hearing. Final Report to 

Gallaudet University.Wakefield, MA: CAST. 

Easterbrooks, S. R., & Stoner, M. (2006). Using a visual tool to increase adjectives in the written 

language of students who are deaf or hard of hearing. Communication Disorders Quarterly, 27(2), 

95-109. 

Furnham, A., De Siena, S., & Gunter, B. (2002). Children's and adults' recall of children's news 

stories in both print and audio-visual presentation modalities. Applied Cognitive Psychology, 16(2), 

191-210. 

Gentry, M. M., Chinn, K. M., & Moulton, R. D. (2005). Effectiveness of multimedia reading materials 

when used with children who are deaf. American Annals of the Deaf, 149(5), 394-403. 

Hayes, D. S., Kelley, S. B., & Mandel, M. (1986). Media differences in children's story synopses: 

Radio and television contrasted. Journal of Educational Psychology, 78(5), 341-346. 

Jensema, C. J., Danturthi, R. S., & Burch, R. (2000). Time spent viewing captions in television 

programs. American Annals of the Deaf, 145(5), 464-468. 

Jensema, C. J., & El Sharkawy, S. (2000). Eye movement patterns of captioned television viewers. 

American Annals of the Deaf, 145(3), 275-285. 

John, D., & Boucouvalas, A. (2002). User performance with audio: The effect of subjects' cognitive 

styles. Educational Psychology, 22(2), 133-147. 

Linebarger, D. L. (2001). Learning to read from television: The effects of using captions and 

narration. Journal of Educational Psychology, 93(2), 288-298. 



UDL Guidelines Version 2.2 

71 

Montali, J., & Lewandowski, L. (1996). Bimodal reading: Benefits of a talking computer for average 

and less skilled readers. Journal of Learning Disabilities, 29(3), 271-279. 

Moreno, R., & Mayer, R. E. (2002). Verbal redundancy in multimedia learning: When reading helps 

listening. Journal of Educational Psychology, 94(1), 156. 

Nugent, G. C. (1982). Pictures, audio, and print: Symbolic representation and effect on learning. 

Educational Communication and Technology: A Journal of Theory, Research, and Development, 30(3), 

163-174. 

Nugent, G. C. (1983). Deaf students' learning from captioned instruction: The relationship 

between the visual and caption display. Journal of Special Education, 17(2), 227-234. 

Sinatra, G. (1990). Convergence of listening and reading processing. Reading Research Quarterly, 
25(2), 115-130. 

Thorn, F., & Thorn, S. (1996). Television captions for hearing-impaired people: A study of key 

factors that affect reading. Human Factors, 38(3), 452. 

Tindall-Ford, S., Chandler, P., & Sweller, J. (1997). When two sensory modes are better than one. 

Journal of Experimental Psychology: Applied, 3(4), 257-287. 

Xiaowen, F., Shuang, X., Brzezinski, J., & Chan, S. S. (2006). A study of the feasibility and 

effectiveness of dual-modal information presentations. International Journal of Human-Computer 
Interaction, 20(1), 3-17. 

1.2 Scholarly Reviews & Expert Opinions 

Brinck, T. (2005). Return on goodwill: Return on investment for accessibility. In R. G. Bias, & D. J. 

Mayhew (Eds.), Cost-justifying usability (2nd ed., pp. 385-414). Boston, MA: Elsevier. 

Easterbrooks, S. (1999). Improving practices for students with hearing impairments. Exceptional 
Children, 65(4), 537-554. 

Goldman, S. R. (2003). Learning in complex domains: When and why do multiple representations 

help? Learning & Instruction, 13(2), 239-244. 

Holzberg, C. S. (2004). Web site accessibility. Technology & Learning, 24(3), 48. 

Koskinen, P. S., & Wilson, R. M. (1993). Captioned video and vocabulary learning: An innovative 

practice in literary instruction. Reading Teacher, 47(1), 36-43. 

Marschark, M. (2006). Intellectual functioning of deaf adults and children: Answers and questions. 

European Journal of Cognitive Psychology, 18(1), 70-89. 



UDL Guidelines Version 2.2 

72 

Rao, S. M., & Gagie, B. (2006). Learning through seeing and doing: Visual supports for children with 

autism.Teaching Exceptional Children, 38(6), 26-33. 

Scherer, M. J. (2005). Assistive technology in education for students who are hard of hearing or 

deaf. In D. Edyburn, K. Higgins & R. Boone (Eds.), Handbook of special education technology research 
and practice (pp. 393-409). Whitefish Bay, Wisconsin: Knowledge by Design. 

Stahl, S., & Aronica, M. (2002). Digital text in the classroom. Journal of Special Education Technology, 
17(2), 57-59. 

Vesel, J. (2005). Signing science! Andy and Tonya are just like me! They wear hearing aids and 

know my language!?. Learning and Leading with Technology, 32(8), 30-35. 

Zazove, P., Meador, H. E., Derry, H. A., Gorenflo, D. W., Burdick, S. W., & Saunders, E. W. (2004). 

Deaf persons and computer use. American Annals of the Deaf, 148(5), 376-384. 

1.3: Offer alternatives for visual information 

The experimental evidence supporting the provision of alternatives for visual information is the 

most extensive of all of the checkpoints under the guideline “Provide Options for Perception.” 

Evidence that illustrates the benefits of text-to-speech, audio-visual presentations, and Braille are 

listed below. The scholarly reviews and opinion pieces provide more classroom-based 

perspectives on the advantages of alternatives for visual information. 

1.3 Experimental & Quantitative Evidence 

Aarnoutse, C. A. J., van den Bos, K.P., & Brand-Gruwel, S. (1998). Effects of listening 

comprehension training on listening and reading. Journal of Special Education, 32(2), 115-116. 

Atkinson, R. K. (2002). Optimizing learning from examples using animated pedagogical agents. 

Journal of Educational Psychology, 94(2), 416-427. 

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), 203-215. 

Brunken, R., Plass, J. L., & Leutner, D. (2004). Assessment of cognitive load in multimedia learning 

with dual-task methodology: Auditory load and modality effects. Instructional Science, 32(1), 115-

132. 

Carlisle, J. F., & Felbinger, L. (1991). Profiles of listening and reading comprehension. Journal of 
Educational Research, 84(6), 345-354. 

D'Angiulli, A., D'Angiulli, A., Kennedy, J. M., Helle, M. A., & Heller, M. A. (1998). Blind children 

recognizing tactile pictures respond like sighted children given guidance in exploration. 

Scandinavian Journal of Psychology, 39(3), 187-190. 



UDL Guidelines Version 2.2 

73 

De Jong, M. T., & Bus, A. G. (2004). The efficacy of electronic books in fostering kindergarten 

children's emergent story understanding. Reading Research Quarterly, 39(4), 378-393. 

Dolan, R. P., Hall, T. E., Banerjee, M., Chun, E., & Strangman, N. (2005). Applying principles of 

universal design to test delivery: The effect of computer-based read aloud on test performance of 

high school students with learning disabilities. The Journal of Technology, Learning, and Assessment, 
3(7). 

Ely, R., Emerson, R. W., Maggiore, T., Rothberg, M., O’Connell, T., & Hudson, L. (2006). Increased 

content knowledge of students with visual impairments as a result of extended descriptions. 

Journal of Special Education Technology, 21(3), 31-43. 

Fuchs, L. S., Fuchs, D., Eaton, S. B., Hamlett, C., Binkley, E., & Crouch, R. (2000). Using objective data 

sources to enhance teacher judgments about test accommodations. Exceptional Children, 67(1), 67-

81. 

Furnham, A., De Siena, S., & Gunter, B. (2002). Children's and adults' recall of children's news 

stories in both print and audio-visual presentation modalities. Applied Cognitive Psychology, 16(2), 

191-210. 

Gerlic, I., & Jausovec, N. (1999). Multimedia: Differences in cognitive processes observed with 

EEG. Educational Technology Research and Development, 47(3), 5-14. 

John, D., & Boucouvalas, A. (2002). User performance with audio: The effect of subjects' cognitive 

styles. Educational Psychology, 22(2), 133-147. 

Kalyuga, S., Chandler, P., & Sweller, J. (2000). Incorporating learner experience into the design of 

multimedia instruction. Journal of Educational Psychology, 92(1), 126-136. 

Koroghlanian, C., & Klein, J. D. (2004). The effect of audio and animation in multimedia instruction. 

Journal of Educational Multimedia & Hypermedia, 13(1), 23-46. 

Leahy, W., Chandler, P., & Sweller, J. (2003). When auditory presentations should and should not 

be a component of multimedia instruction. Applied Cognitive Psychology, 17(4), 401-418. 

MacArthur, C. A., Ferretti, R. P., Okolo, C. M., & Cavalier, A. R. (2001). Technology applications for 

students with literacy problems: A critical review. The Elementary School Journal, 101(3), 273. 

MacArthur, C. A., & Haynes, J. B. (1995). Student assistant for learning from text (SALT): A 

hypermedia reading aid. Journal of Learning Disabilities, 28(3), 150-159. 

Matthew, K. (1997). A comparison of the influence of interactive CD-ROM storybooks and 

traditional print storybooks on reading comprehension. Journal of Research on Computing in 
Education, 29(3), 263-275. 



UDL Guidelines Version 2.2 

74 

Mayer, R. E. (2003). The promise of multimedia learning: Using the same instructional design 

methods across different media. Learning & Instruction, 13(2), 125-139. 

Montali, J., & Lewandowski, L. (1996). Bimodal reading: Benefits of a talking computer for average 

and less skilled readers. Journal of Learning Disabilities, 29(3), 271-279. 

Moreno, R., & Mayer, R. E. (1999). Cognitive principles of multimedia learning: The role of modality 

and contiguity. Journal of Educational Psychology, 91(22), 358. 

Moreno, R., & Mayer, R. E. (2002). Learning science in virtual reality multimedia environments: 

Role of methods and media. Journal of Educational Psychology, 94(3), 598. 

Mousavi, S. L. Y., Low, R., & Sweller, J. (1995). Reducing cognitive load by mixing auditory and 

visual presentation modes. Journal of Educational Psychology, 87(2), 319-334. 

Nugent, G. C. (1982). Pictures, audio, and print: Symbolic representation and effect on learning. 

Educational Communication and Technology: A Journal of Theory, Research, and Development, 30(3), 

163-174. 

Oakley, G. (2003). Improving oral reading fluency (and comprehension) through the creation of 

talking books. Reading Online, 6(7), 1-26. 

Olson, R. K., & Wise, B. W. (1992). Reading on the computer with orthographic and speech 

feedback. Reading and Writing, 4(2), 107-144. 

Pezdek, K., & Hartman, E. F. (1983). Children's television viewing: Attention and comprehension of 

auditory versus visual information. Child Development, 54(4), 1015-1023. 

Piety, P. J. (2004). The language system of audio description: An investigation as a discursive 

process. Journal of Visual Impairment & Blindness, 98(8), 453-469. 

Reitsma, P. (1988). Reading practice for beginners: Effects of guided reading, reading-while-

listening, and independent reading with computer-based speech feedback. Reading Research 
Quarterly, 23(2), 219-235. 

Sinatra, G. (1990). Convergence of listening and reading processing. Reading Research Quarterly, 
25(2), 115-130. 

Tabbers, H. K., Martens, R. L., & van Merriënboer, J. J. G. (2004). Multimedia instructions and 

cognitive load theory: Effects of modality and cueing. British Journal of Educational Psychology, 
74(1), 71-81. 

Tindall-Ford, S., Chandler, P., & Sweller, J. (1997). When two sensory modes are better than one. 

Journal of Experimental Psychology: Applied, 3(4), 257-287. 



UDL Guidelines Version 2.2 

75 

Tinti, C., & Galanti, D. (1999). Interactive auditory and visual images in persons who are totally 

blind. Journal of Visual Impairment & Blindness, 93(9), 579-583. 

Torgesen, J. K. (1987). Using verbatim text recordings to enhance reading comprehension in 

learning disabled adolescents. Learning Disabilities Focus, 3(1), 30-38. 

Trushell, J., Maitland, A., & Burrell, C. (2003). Pupils' recall of an interactive storybook on CD-

ROM: Inconsiderate interactive features and forgetting. Journal of Computer Assisted Learning, 
19(1), 80-89. 

Wetzel, R., & Knowlton, M. (2000). A comparison of print and braille reading rates on three 

reading tasks. Journal of Visual Impairment & Blindness, 94(3), 146-154. 

Xiaowen, F., Shuang, X., Brzezinski, J., & Chan, S. S. (2006). A study of the feasibility and 

effectiveness of dual-modal information presentations. International Journal of Human-Computer 
Interaction, 20(1), 3-17. 

1.3 Scholarly Reviews & Expert Opinions 

Aarnoutse, C., & Brand-Gruwel, S. (1997). Improving reading comprehension strategies through 

listening. Educational Studies, 23(2), 209-227. 

Balajthy, E. (2005). Text-to-speech software for helping struggling readers. Reading Online, 8(4), 1-

9. 

Banks, R., & Coombs, N. (2005). Accessible information technology and persons with visual 

impairments. In D. Edyburn, K. Higgins & R. Boone (Eds.), Handbook of special education technology 
research and practice (pp. 379-391). Whitefish Bay, Wisconsin: Knowledge by Design, Inc. 

Brinck, T. (2005). Return on goodwill: Return on investment for accessibility. In R. G. Bias, & D. J. 

Mayhew (Eds.), Cost-justifying usability (2nd ed., pp. 385-414). Boston, MA: Elsevier. 

Brothers, R. J. (1971). Learning through listening: A review of the relevant factors. New Outlook for 
the Blind, 65(7), 224-231. 

Caldwell, B., Cooper, M., Guarino Reid, L. & Vanderheiden, G. Web accessibility guidelines 2.0; 
guideline 1.1 Text alternatives: Provide text alternatives for any non-text content so that it can be 
changed into other forms people need, such as large print, braille, speech, symbols or simpler language. 
Retrieved January 19, 2009, from http://www.w3.org/TR/WCAG20/#text-equiv 

Cook, A. M., & Polgar, J. M. (2008). Sensory aids for persons with visual impairments. In A. M. 

Cook, & J. M. Polgar (Eds.), Assistive technology principles and practices (3rd ed., pp. 274-309). St. 

Louis, MO: Mosby. 

http://www.w3.org/TR/WCAG20/#text-equiv


UDL Guidelines Version 2.2 

76 

Goldman, S. R. (2003). Learning in complex domains: When and why do multiple representations 

help? Learning & Instruction, 13(2), 239-244. 

Holzberg, C. S. (2004). Web site accessibility. Technology & Learning, 24(3), 48. 

Horney, M., & Anderson-Inman, L. (1999). Supported text in electronic reading environments. 

Reading & Writing Quarterly: Overcoming Learning Difficulties, 15(2), 127-168. 

Kurze, M. (1999). TGuide: A guidance system for tactile image exploration. Behaviour & Information 
Technology, 18(1), 11-17. 

McCall, S., & McLinden, M. (2001). Literacy and children who are blind and who have additional 

disabilities—the challenges for teachers and researchers. International Journal of Disability, 
Development and Education, 48(4), 355-375. 

McKenna, M. C. (1997). Electronic texts and the transformation of beginning reading. In D. 

Reinking, M. McKenna, L. Labbo & R. D. Kieffer (Eds.), Literacy for the 21st century: Technological 
transformations in a post-typographical world (pp. 45-59). Mahwah, NJ: Erlbaum. 

Mckenna, M. C., Reinking, D., Labbo, L. D., & Kieffer, R. D. (1999). The electronic transformation of 

literacy and its implications for the struggling reader. Reading and Writing Quarterly, 15(2), 111-

126. 

McNear, D. (2004). Aligning braille literacy and assistive technology skills with ISTE educational 

technology standards. Closing the Gap, 23(5), 1-9. 

O'Connor, B. C., & O'Connor, M. K. (1999). Categories, photographs & predicaments: Exploratory 

research on representing pictures for access. Bulletin of the American Society for Information Science 
& Technology, 25(6), 17. 

Petty, L. (2005). Listening to the printed page: Features and options in optical character 

recognition and reading software. Closing the Gap, 24(1), 4-6. 

Pisha, B., & Coyne, P. (2001). Jumping off the page: Content area curriculum for the internet age. 

Reading Online, 5(4). 

Rose, D. H., & Dalton, B. (2002). Using technology to individualize reading instruction. In C. C. 

Block, L. B. Gambrell & M. Pressley (Eds.), Improving comprehension instruction: Rethinking research, 
theory, and classroom practice (pp. 257-274). San Francisco, CA: Jossey Bass Publishers. 

Snyder, J. (2005). Audio description: The visual made verbal. International Congress Series, 1282, 

935-939. 

Stahl, S., & Aronica, M. (2002). Digital text in the classroom. Journal of Special Education Technology, 
17(2), 57-59. 



UDL Guidelines Version 2.2 

77 

Strangman, N., & Dalton, B. (2005). Using technology to support struggling readers: A review of 

the research. In D. Edyburn, K. Higgins & R. Boone (Eds.), The handbook of special education 
technology research and practice (pp.545-569). Whitefish Bay, WI: Knowledge by Design. 

Strangman, N., & Hall, T. E. (2003). Text transformations. Wakefield, MA: National Center on 

Accessing the General Curriculum. 

WGBH National Center for Accessible Media (2009). Effective Practices for Description of Science 
Content within Digital Talking Books. Retrieved February 16, 2009, from 

http://ncam.wgbh.org/publications/stemdx/index.html. 

Wittenstein, S.H, & Pardee, M.L. (1996). Teachers' voices: Comments on braille and literacy from 

the field. Journal of Visual Impairment & Blindness, 90(3), 201-209. 
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2.2: Clarify syntax and structure 
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scaffolded hypertexts and other computer-based literacy programs. In M. C. McKenna, L.D. Labbo, 
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