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Universal Design for Learning Theory:

A Practical Application to Online Instructional Design for the Adult Learner


New learning theories sparking reform is a continuous cycle in education. The presentation of newly defined ways of approaching the learning situation (thus increasing the learner’s ability for true understanding of concepts) captivates educators. The Universal Design for Learning  (UDL) Theory is a commonsense approach to education. The application of UDL is an important consideration for online instructional design. The issue has been how a learner should adjust to the curriculum. UDL suggests that the curriculum is adjusted to the learner’s background, learning styles, strengths, weaknesses, and perhaps disability.


According to G. C. Vanderheiden (1990), “There are over thirty million people in the U. S. with disabilities or functional limitations (of which a major cause is aging), and this number is increasing” (p. 1). Minkel (2001) estimates that there are currently 54 million disabled children and adults in the United States (p. 30). Vanderheiden further states, “Many nations are becoming more aware of the large numbers of persons with disabilities and the problems they face. This group includes those born with disabilities and those whose abilities diminish during their lifetime through disease, accident, or aging” (p. 1). There are growing numbers of disabled individuals as well as an increased number of individuals reaching middle age worldwide that would benefit from environments and products that have been universally designed. It is cost efficient to plan a building or design equipment that is accessible rather than retrofitting that item to make it accessible.

Background Information 


In 1961, the American Standards Association, later known as the American National Standards Institute (ANSI), published the first accessibility standard “A 117.1 – Making Buildings Accessible to and Usable by the Physically Handicapped”. Standardization of these federal guidelines was incorporated into the Uniform Federal Accessibility Standard (UFAS) in 1984. The Architectural Barriers Act of 1968 required all federally funded buildings that are designed, constructed, altered or leased be made accessible. Finally, the Telecommunication Act of 1996 mandated that all types of telecommunications equipment and services be “designed, developed and fabricated to be accessible to and usable by individuals with disabilities, if readily achievable” (Center for Universal Design, 1997, p.3). The goal for Universal Design in Architecture is to eradicate physical barriers in environments for individuals with or without disabilities. Both groups, individuals with or without disabilities, benefit from the use of a barrier-free environment. Runners, mothers pushing baby strollers, and individuals with luggage on wheels all benefit from the use of curb cutouts and automatic doors to buildings. 



In the past 30 years, major laws have been enacted to ensure individuals with special needs have the same rights as able-bodied individuals. These landmark pieces of legislation include the Americans with Disabilities Act in 1990, the Individuals with Disabilities Education Act (IDEA) of 1995, the Rehabilitation Act of 1973 (Section 504), the Reauthorization of IDEA in 1997, and most recently the Rehabilitation Act Amendments of 1998 (Section 508). These laws guarantee the rights of the disabled in specific aspects of life, including access in their environment, in their workplace, in their school for education and lastly by addressing their means for accessing information currently provided by the federal government.


 The principles of Universal Design in Architecture began with the work of architects, engineers, and product designers to ensure that all people can use environments and products. The Center for Universal Design (1997), an initiative of the College of Design at North Carolina State University, defined universal design as “The design of products and environments to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design” (p.1). Mace (1997) coined the term Universal Design. The seven principles and guidelines that the Center for Universal Design advocate, include a wide range of design disciplines that are applied to existing design and guide the design process of items used by all people.


The concept of Universal Design for Learning (UDL) was based on the concept of Universal Design in Architecture. According to Rose & Meyer (2002), Universal Design for Learning (UDL) Theory is a “research-based set of principles that together form a practical framework for using technology to maximize learning opportunities for every student” (p. vi).  UDL is seen as a result of “brain and media research to help educators reach all students by setting appropriate learning goals, choosing and developing effective methods and materials, and developing accurate and fair ways to access students’ progress” (p. vi). The concept of UDL is noted to be a “framework that can help you turn the challenges posed by high standards and increasing learner diversity into opportunities to maximize learning for every student” (p. 3). Using learner standards, the emphasis for learner success is placed on the teacher and the administration rather than the student. The diverse learner is seen on a continuum of learners and not a learner with difficulties. UDL focuses on a positive approach to the learner and the learning process, rather than looking at the difficulties that an individual learner may possess while attempting to master the curriculum.


 Rose (2001), in his testimony before the Committee on Appropriations: Subcommittee on Labor, Health and Human Services, and Education in the Hearing on Educational Technology, stated “Now, individuals with disabilities have a right to a free appropriate public education, and can expect to find physically accessible educational buildings. Tragically, however, most curricula materials and methods for learning found inside these newly accessible buildings –are in fact not available or accessible to students with disabilities” (p. 1). Rose explains the three key areas that are significant for students with disabilities: assistive technology, digital curricula, and universal design. Rose feels that Congress should pursue continued funding of research and technology development. This funding may ensure the continued development of items to make the environment and the computer more accessible to all.  Continued funding additionally would provide continued support to fund training of assistive technology specialists so that students can be adequately trained on the use of these items (p.1-6). By continuing research, all individuals can be provided with equal access to their environment, the computer and Internet. By enhancing the assistive technologies and computers, individuals begin to have equal access to education. 


Rose, Sethuraman, & Meo (2000) note that UDL shifts old ideas concerning teaching and learning in four specific ways. UDL proposes that children with disabilities are not in a separate category but rather on a continuum of diverse learners. Additionally, UDL supports the use of adjustments for learner differences for all students, including those with disabilities. The development and use of curriculum materials that are multisensory (such as digital and online resources) are encouraged rather than the use of the standard textbook format. Finally, UDL focuses on fixing the curriculum rather than fixing the student with diverse needs (p. 1). By presenting content in a variety of ways and formats, allows a student to learn in whatever way he/she feels most comfortable. Additionally, Rose, Sethuraman, & Meo believe each student should be challenged to learn maximally. All students should have suitable goals for their level of expertise, interests, rates of progress, skills, or weaknesses (p. 2). All students are perceived as individual learners, each with specific needs to promote optimal learning.

Connection with Brain Research


Learner differences can be attributed to three networks of the learning brain. These networks include the recognition, strategic, and affective networks of the brain. These are interconnected systems, which concentrate parts of the learning process. According to Rose & Meyer (2002), the recognition network specializes in the receiving and analyzing of sensory information; the strategic network focuses in the planning and execution of actions and skills related to learning; and finally, the affective network highlights the evaluation and setting priorities in the learning process especially relate to emotion (p. 11-39). Positron emission tomography (PET) studies, a neuro-imaging technique, have demonstrated that brain activity generally occurs in the same area for most individuals when given the same activity (Meyer & Rose, 2000, p. 39). PET scans measure the metabolism of glucose. When a region is active, more glucose is metabolized, causing a brightly colored “hot spot” to be seen in the PET scan (CAST, The Learning Brain, 1999-2001, p. 1). Within each network system of the brain, there is extreme variability that takes into account differences in learning diversity within individuals.


According to Meyer & Rose (2000), within the recognition network, voices, faces, letters, words, and patterns are identified (p. 40). This recognition network is the area in the brain where perception of sensory information occurs. In the recognition network, color, shape, vocal quality, pitch, spatial orientations are registered in the brain. These functions typically occur in the posterior part of the brain. The strategic network deals with one’s ability to know how to do things. Rote movement activities such as holding a pencil, walking on the sidewalk, or speaking are generated in the frontal lobes of the brain (p. 41). Finally, the affective network is centered in the limbic system of the brain or the frontal lobes of the brain. Here emotions are the patterns that are recognized and processed by the brain. In this portion of the brain, motivation is the key. Interest and feedback are important components in the affective network of the brain (p.42). The brain has a natural ability to process sensory information, feelings, and affect motivation. These abilities are integral components to the learning process.


In their book, Teaching Every Student in the Digital Age: Universal Design for Learning, Rose & Meyer (2002) discuss the brain research of Kandel, Schwartz, & Jessel (1991). They report that a visual stimulus is recognized on the right side of the brain while orally presented material is recognized on the left side of the brain (p. 14). The specialized areas of the brain are referred to as “modules”. Rose & Meyer highlight the research of Gazzangia (1995), Mountcastle (1998), Roland & Ziles (1998), and Zeki (1999). Each shows the distributing process of the brain’s ability to recognize sensory input as measured by PET scans (p.14-15). These PET scans are noted to be the average pattern among individuals (p. 18). There are definite areas of the brain that handle the sensory patterns. The difference that individuals have in terms of the recognition network of the brain is a continuum. Diverse learning styles are affected by the combination of the individual brain’s ability to handle the sensory patterns presented. Instead of viewing an individual’s disabilities, one looks at how and in what specific ways an individual receives information presented. A student’s strengths and weaknesses require the teacher to focus on the support needed to maximize a student’s learning potential in whatever recognition system is necessary.


Strategic networks deal with the planning, executing, and internally monitoring of patterns. This patterning can occur both consciously and unconsciously. As described by Rose & Meyer (2002), the strategic process is also distributed. Specialized function can be seen in the frontal lobes of the brain. Modules exist as in the recognition network. With the strategic network, one would be able to identify a goal, design a plan, execute the plan, self-monitor, then correct or adjust actions (p. 22). The strategic network works in conjunction with the recognition and affective networks as a unit. Once an individual receives sensory information, he/she develops a plan to deal with that information. In this way both recognition and strategic networks are being utilized.  Diverse learning styles can easily be viewed in the strategic network. Learners differ dramatically in their primary and secondary learning styles. Automatic functions such as writing, speaking, spelling, and executive functions including attending and organizing can all have varying levels of ability in the strategic network (p. 26). The Center for Applied Special Technology (CAST) (2000) identifies a concept of apprentice learning involving the following components: (1) active models of skilled performance; (2) scaffolds to support the learner; (3) ample opportunities to practice; (4) ongoing, immediate, and relevant feedback; and (5) opportunities to demonstrate skill (Individual Differences, p. 3). When success is achieved using these processes, the affective network will be utilized. By incorporating the affective network, one satisfies the brain’s natural tendency to connect an emotional significance known as a compelling why. The affective network addresses motivation naturally through emotion.


The affective network interacts specifically with emotions. The use of the compelling why for activities provides emotional significance. The use of compelling why triggers the affective network and the releasing of chemicals in the brain causing specific emotions. Rose & Meyer (2002) describe the research of Damasio (1994) indicating that the affective network contains many specialized modules located primarily at the core of the brain that are associated with the limbic system. As a result, learners may exhibit a variety of motivational responses (p. 31-32). This would account for a variety of interests displayed by individuals resulting in varying amounts of attention given to some tasks by learners with limited attention for others. One’s abilities could skew attention to a given task, resulting in a variety of interest levels in response to what an individual has the ability to complete naturally.


Understanding how all three networks are interwoven allows a teacher the ability to support all students in the learning process by providing a variety of educational materials and methods.  Motivating students in the learning process supports knowing how an individual student receives and processes information, in addition to how he/she plans and acts on the information received. By knowing how an individual uses his/her recognition, strategic, and affective networks, promotes the concept of UDL and the importance of all learners’ strengths, weaknesses on a continuum of all learners. Each individual will have a unique combination of network interaction. As seen in the PET scan research, each individual has his/her own pattern of brain activity.  

Development of Curriculum Materials


Universal Design for Learning assists learners with a variety of backgrounds, learning styles, strengths, weaknesses, and performance levels. Understanding the three brain networks allows one to understand learner differences. O’Neill (2001) states that 7.2 percent of entering post-secondary students are students with disabilities (p. 32). Where an individual falls on the learning continuum will suggest the use of specific educational materials and methods to maximize learning (Meyer & Rose, 2000, p. 43). O’Neill (2001) notes that by providing multiple representations of content, multiple options for expressing knowledge, and multiple options for engaging learners, teachers will be designing the learning situation which will be applicable to all learners (p. 32). With the vision of creating a universally designed classroom, the teacher allows all students the ability to pursue their optimum learning environment.


The use of the computer environment allows the presentation of information in multiple formats. By presenting course materials in different formats, the teacher permits students to choose the format that is appropriate to meet their individual needs. Currently, these formats may include the standard printed book, the use of text-to-speech (as seen with the use of screen readers), the use of speech-to-text (as used with voice recognition software), the use of text to touch (as used in Braille), the use of image to touch (such as with haptic images and tactile graphics), the use of text descriptions of images and videos, or the captioning of dialogue, music, sound effects (p. 32).  The ability to transform these medias from one format to another is termed “cross media transformations” (CAST Qualities of Educational Media, 1999, p. 2). The computer environment supports the flexibility of presenting information in a variety of formats. One media format that is beneficial for one learner may be a barrier to the learning process for another learner. Another important component of UDL is the provision of support combined with challenges that are built into the learning environment. CAST has developed several software packages that uses cross media transformations, providing support and challenge to an individual learner.


The Strategic Reader E-Textbook Project developed by Grace Meo of CAST was an effort to create a flexible digital textbook that is able to support the needs of the diverse learner. The concept involves the creation of a digital version of the textbook containing all of the information found in the original printed text version. Supports for basic access enable flexibility for the diverse learner. Model student activities and assignments generate support and follow-up for reading skill development (Pisha & Coyne, 2001, p. 4). This research project combines text-to-speech, highlighting, and incorporates study supports of the CAST eReader program (marketed March 2002). The electronic textbook has complementary study supports. Scaffold supports are included to allow the learner success and provide the optimal level of challenge during the information mastery process (O’Neill, 1999, p. 53). As a result of this project, a series of guidelines has been shared with publishers for the future development of digitized content-area textbooks. These are starting points for state committees to look for in the adoption of guidelines for educational publishers to comply for creating textbooks available for all learners. The three guidelines include the support for the recognition of patterns, the provision of supports for the use of strategies, and the provision of supports for engagement (Pisha & Coyne, 2001, p. 5). Meo found that by using UDL in this Strategic Reader project, a list of success indicators has been identified. These indicators include: higher attendance with fewer behavior problems; collaboration between regular and special education teachers; students demonstrated appropriate progress when evaluated; special needs students are provided with full accommodations and alternatives with appropriate levels of challenge; and curriculum designers understand how to integrate UDL into materials and classroom practice (O’Neill, 2000, p. 54). Providing information related to the core content that has been simplified and clarified, promoting strategies such as methods of organizing information presented along with simplified access to reference materials, and providing student work samples allows students to benefit from the diverse presentation of information. These strategies can enhance true learning and mastery of core content by all learners.



The second principle of UDL, which provides multiple options for expressing knowledge, builds upon the Multiple Intelligences Theory of Howard Gardner (1983). O’Neill (2001) describes the UDL course created by David Rose, titled “Neuropsychology and Instructional Design: Meeting the Challenge of Individual Differences”, taught at Harvard University. In the course, Rose allows the learner latitude in the expression of his/her mastery of the knowledge presented in whatever format best meets the individual’s learning needs (p. 32). A key to the use of these multiple options by learners include the sharing of end products as the demonstration of knowledge to other learners in the class.


The final principle of UDL is the provision of multiple options for engaging the learner in a learning task. As O’Neill (2001) feels, by providing multiple ways of accessing information, the learner is able to engage in the learning environment that best meets his/her learning needs (p. 32). By providing the flexibility of information access, UDL focuses on the learning needs of all learners.


UDL is the concept at the forefront of issues for educational policymakers. It supports regular and special education teachers in making curriculum accessible for all as well as providing more accountability for the education of all students. Pisha and Coyne (2001) feel that UDL will influence both national and international standards for electronic educational curricula and materials (p. 7). Currently, CAST is working on digitizing print materials to be available on the Internet along with Harvard University Children’s Initiative with Harvard Law School; The Council for Exceptional Children (CEC); Boston College Lynch School of Education’s Department of Teacher Education, Special Education, Curriculum, and Instruction; and The Parent Advocacy Coalition for Educational Rights (PACER). Information concerning current CAST projects can be found on their web site http://www.cast.org .


It should be noted that assistive technologies would not be substituted by UDL. Personal devices assist the learner in specific access issues related to the computer or devices used. Even though UDL and assistive technology focus on the application of new technologies, each one stresses the use with curriculum for a different purpose. Assistive Technology can be seen as placing the burden of adapting on the student rather than on the curriculum. Many times, the student is taken away from the mainstream of students in order to use the assistive technology. As Rose & Meyer (2002) suggest, the printed curriculum forms the base for instruction in the assistive technology model. Assistive technology provides the tools to enable individuals to access the curriculum. On the other hand, UDL looks at using options within the curriculum to address flexibility of representation, expression, and engagement. UDL could minimize the need for assistive technology, while focusing on learning for all (p. 61). For UDL to be effective, the curriculum needs flexibility in representation, expression, and engagement in addition to allowing whatever specific access methods individuals with disabilities require maximizing learning.


Once the curriculum is accessible for all, the most appropriate means of assessment is equally as important. Rose & Dolan (2000) note that the purpose of the assessment is primary in the design of the assessment. The goals of assessment could be to monitor progress toward an instructional goal, to revise the course of instruction, or to motivate achievement (p. 1). Providing multiple options for the demonstration of representation, expression, and engagement is an important consideration. A variety of modalities in presented materials are stressed by UDL. However, some teachers see students as being the same and require the same task for methods of assessment. 


Rose & Dolan (2000) discuss the research of Russell (2000) at Boston College in which significant effects were seen in the mode of expression on students with no disabilities. Two different modes of expression, handwriting and keyboarding, show the effects on standardized test scores. The research found that students in general education obtained higher test scores when using the computer rather than handwriting (p. 2). Rose & Dolan further discuss the research of Goleman (1995). Goleman found there was no stable method of performance assessment across differing stages of arousal that is predictable for students.  Specifically noted was performance on tasks varied across individuals as well as settings (p. 3). UDL promotes flexible methods of assessment. Supporting the work of Gardner and his Theory of Multiple Intelligences, a variety of assessment formats will allow the individual learner with or without disabilities, the ability to excel by selecting the format that will enable him/her to demonstrate true learning for a given concept. This form of assessment provides a meaningful format for all learners.

Online Universal Design for Learning Plan for the Adult Learner

The development of a plan for the implementation of UDL in online instructional design is a necessary venue to meet all learners’ most efficient method of learning. The work of CAST, specifically Rose, Meyer, and O’Neill, allows the continued support of the current federal laws affecting individuals with disabilities as well as common sense methodology for all learners. If the goal of education is to facilitate the learning of given outcomes, goals, and objectives, then by using UDL both in the presentation of materials as well as through a variety of assessment formats, one can achieve the premises of UDL, accessibility for the environment and curriculum for individuals with or without disabilities.

For the incorporation of UDL concepts into both instruction and assessment, a plan needs to be developed by online instructional designers. Using several types of presentation formats for information, one will introduce that information through the recognition network. Multiple formats for activities will enable the learner’s ability to manipulate information that supports the brain’s strategic network, as well as appealing to the affective networks of the diverse learner. As an instructor, the best reminder to include a wide variety of methods would be the use of a checklist. The center of the plan needs to include the outcomes, goals, and objectives for the learner to achieve as part of the learning process. The assessment needs to be created before any of the specific lessons and activities as part of the learning process are created. Then, an arrangement of a series of items for each process should be generated as part of this plan. By using the checklist format, the online instructional designer will support the flexibility of an array of methods used. The checklist will actually serve as a reminder of items that are available for use in instructional design.

Rose & Meyer (2002) identify the teaching methods they feel support each of the networks. To support the recognition network, the following methods are appropriate: provide multiple examples; highlight, critical features; provide multiple media and formats; and support background context (p.111-118). Methods supporting the strategic network include: providing flexible models of skilled performance; providing opportunities to practice with supports; providing ongoing, relevant feedback; and offering flexible opportunities for demonstrating skills (p.119-124). Finally, they suggest that these methods encourage the affective network: offer choices of content and tools; offer adjustable levels of challenge; offer choices of rewards; and offer choices of learning context (p.125-132). UDL supports the use of common sense strategies by allowing all students the opportunities to achieve their maximum learning potential. These are methods excellent teachers will use as appropriate.

Table 1 Online Instructional Design Checklist provides a functional plan for the inclusion of the multiple facets of UDL in online instructional design. As planning occurs for concept presentation in the online environment, one can complete the chart by considering diverse methods, activities, material, media, and student output response for the learning task as well as the assessment task. It is suggested that the objective be noted first, followed by completing the assessment column. Using this backward design process, one would complete the methods, activities, materials, and media sections under the objective column. As one plans the instructional design using this chart, reflection for the most appropriate multisensory and multiple intelligence approach will be highlighted. Using a variety of approaches allows teachers to meet the needs of all learners.

Table 1

Online Instructional Design Checklist

	
	Objective


	Assessment

	Methods

Activities

	
	

	Indicate:

Type of printed material used

Computer materials used


	
	

	Materials

Media

	
	

	Circle Learning Style Used:

Kinesthetic

Tactual

Auditory

Visual


	
	

	Circle Multiple Intelligence Used:

-Verbal Linguistic

-Logical Mathematical

-Visual Spatial

-Musical Rhythmic

-Bodily Kinesthetic

-Naturalist

-Interpersonal

-Intrapersonal
	
	

	Student Output

Response Used

	
	


Conclusion

The impact of using UDL will only be known after research can be conducted to further enlighten educators on the effect on all learners. It is easy to look at the economic issues including a cost-benefit analysis and rationalization of UDL’s effectiveness. With the connection among CAST, the Harvard University Children’s Initiative with Harvard Law School, The Council for Exceptional Children (CEC), Boston College Lynch School of Education’s Department of Teacher Education, Special Education, Curriculum, and Instruction, The Parent Advocacy Coalition for Educational Rights (PACER) and the U.S. Department of Education, research on usable formats including the learning environments for both individuals with or without disabilities can be supported. By increasing public awareness, parents, teachers, learners, lawmakers, and the general public can help support the need for change. 

According to Stahl and Branaman (2000), among postsecondary students with disabilities who requested program modifications, the following accommodations (percentage noted) were reported to be the most common: alternative exam formats or time frames – 81%; note takers, scribes, or readers – 80%; Learning Lab Center – 70%; Adapted Equipment – 60%; Taped texts – 65% (p. 3). Logically if schools, whether dealing with high schools, staff development for teachers, colleges or universities are increasing their use of online courses, then UDL should be automatically included rather than retrofitting the courses. The inclusion of training on the concept of UDL will need to occur. The incorporation of multisensory teaching strategies, multiple intelligence theory and UDL are strategies effective for maximizing all learning for students with or without disabilities. By including these theories and techniques into online instructional design, one can supportively guarantee access to the curriculum for all diverse learners.
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