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Universal design is 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.                                                                                     –Ron Mace 
At the beginning of the 20th century, older adults and people with disabilities were true minorities. The average human lifespan was only 47 years, and people who received spinal cord injuries had only a 10% chance of survival. Most people with chronic conditions lived in nursing institutions. People are living longer today. The average lifespan has increased to 76, largely due to healthier living, better medicine, and vaccines and sanitation that have virtually eliminated many killer infectious diseases.  Nearly 80% of the population now lives past the age of 65. Projections based on U.S. Census Bureau estimates indicate that the number of persons ages 65 and over will grow to almost 40 million by the year 2010. In addition, more people are now living with disability. (Retrieved from http://www.design.ncsu.edu/cud/about_ud/udhistory.htm)
These demographic changes result in a population that is older and more disabled than many realize, and these trends continue. The limitations imposed by products and environments designed and built without regard to the needs and rights of all American citizens are significant but often unrecognized.  Public acknowledgment of people with disabilities and progress toward universal design has developed in the last few decades along three parallel tracks of activities: legislation fueled by the disability rights movement, the barrier-free design to universal design movement, and advances in rehabilitation engineering and assistive technology.

Universally designed environments allow a greater variety of people to successfully access the environment.  Universally designed products allow the product to be used in a greater variety of environments or situations.  When environments and products are universally designed they are flexible enough to address the needs of both novice users and experienced users; they are also easier for users in general to understand and use.

A frequently noticed result of legislation is the handicap icon for public parking and for building accessibility.  However, with the exception of newer buildings, accessibility is still often an after thought and is sometimes available in alternate building locations such as “access at rear”.  As buildings were retrofitted to accommodate users with disabilities, adding features such as ramps and elevators, two things became obvious. It is not only economically more efficient to build these features into new buildings initially, but it is also aesthetically and functionally better.   Accessible parking, still called handicap parking, affords people with disabilities close proximity to their destination and is required by law in any public parking area as a percentage of the parking spots.  This concept of close proximity and accessibility has moved into the general public arena for example signs for “expectant mother” parking are now often located in parking lots with stores, such as BABIE’S R US, or facilities, such as hospitals, where expectant mothers are likely to patronize.  In addition to building accessibility, universal design aims to eliminate barriers to media environments.  Today’s technology affords the opportunity to shift from a single access media, such as the traditional television, to multi-media technology such as television that now also offers closed captioning for the hearing impaired.  Developments in communication technology have changed the way most of us communicate. We are no longer locked to land lines, we are free to move about during our communications.  We now also have the optional use of speakerphone or “hands free”.  Technology has also expanded communication from single mode, voice only and “hands free”, to multi-modal communication including visual and digital text-based options.

In the early '90's, educators realized there were similarities between the difficulties accessing buildings and the difficulties many children faced accessing learning through books (http://www.design.ncsu.edu/cud/about_ud/udhistory.htm). Their work, moving from the more limited traditional book format to more flexible multimedia and hypermedia software, helped illustrate that digitizing tools could reach more learners. By altering font size, page contrast, and utilizing audio and read-aloud capabilities, video clips and other features, material is more accessible to students with diverse abilities. These educators realized, as architects had with their building experiences, that applying universal design concepts to curriculum materials from the start is more cost effective than trying to use expensive equipment and adaptations to access information from books, and that many learners would benefit (Rose & Meyer, 2002).

In the early '90's, educators realized there were similarities between the difficulties accessing buildings and the difficulties many children faced accessing learning through books.  Their work, moving from the more limited traditional book format to more flexible multimedia and hypermedia software, helped illustrate that digitizing tools could reach more learners. By altering font size, page contrast, and utilizing audio and read-aloud capabilities, video clips and other features, material is more accessible to students with diverse abilities. These educators realized, as architects had with their building experiences, that applying universal design concepts to curriculum materials from the start is more cost effective than trying to use expensive equipment and adaptations to access information from books, and that many learners would benefit (Rose & Meyer, 2002).

After applying Universal Design concepts to books, the next step was to extend this process to curriculum design, educational materials, and assessment.  For example, the first universally designed literacy series for beginning readers (preK-3), developed by Scholastic in collaboration the Center for Applied Special Technology. WiggleWorks' interactive books provide an award-winning blend of technology, literature, and teacher support to help children become successful readers and writers. Compatible with Windows Vista and Macintosh OS X. 
Thereafter, the phrase “Universal Design for Learning” (UDL) was adopted by educators at CAST. UDL is an approach to teaching, learning, curriculum development and assessment that uses new technologies to respond to a variety of individual learner differences.  The difference between universal design and universal design for learning is that universal design makes information and materials available to children where as universal design for learning takes into account an actual gain in knowledge or skills (Rose & Meyer, 2002).  Universal design considers access to buildings, playgrounds, pay equipment and learning manipulatives.  Where as universal design for learning considers access to the early childhood curriculum, teaching strategies, and assessments as they relate to individual skill and knowledge development.  Universal design for learning considers individual patterns of development within the context of a group setting.  In other words, the term “universal" does not imply a single optimal solution for everyone. Instead, it is meant to underscore the need for multiple approaches to meet the needs of diverse learners.

Recent research in neuroscience shows that each brain processes information differently. The way we learn is as individual as DNA or fingerprints. In its research, CAST has identified three primary brain networks and the roles they play in learning. 

· Recognition networks
· Gathering facts. How we identify and categorize what we see, hear, and read. Identifying letters, words, or an author's style are recognition tasks—the "what" of learning.
· Strategic networks
· Planning and performing tasks. How we organize and express our ideas. Writing an essay or solving a math problem are strategic tasks—the "how" of learning.
· Affective networks
· How individuals are engaged and motivated. How they are challenged, excited, or interested. These are affective dimensions—the "why" of learning.

Universal Design for Learning calls for three approaches: (1) Multiple means of representation, to give learners various ways of acquiring information and knowledge; (2) Multiple means of action and expression, to provide learners alternatives for demonstrating what they know; and (3) Multiple means of engagement, to tap into learners' interests, offer appropriate challenges, and increase motivation.  So how does this apply to early childhood?  The following is a case story by Bonnie Blagojevic, Deb Twomey, and Linda Labas at the University of Main.

(retrieved 6/24/09 http://www.ccids.umaine.edu/resources/facts/facts6/udl.htm).


Blagojevic, Twomey, Labas (2007) suggest that you may at this point ask: What is new here? How can Universal Design for Learning impact our work as early childhood educators? Isn’t this what best practice in early childhood education should look like? To answer these questions, we must consider what we are doing now, and compare that experience with what Universal Design for Learning suggests is best for children.  Learning theories currently impacting early childhood practice favor multi-sensory approaches and incorporate hands-on learning, authentic assessment and other practices one would expect to see in UDL. We know that even prior to birth babies use their senses to access information about their world, which stimulates their growing brains. Immediately from birth, we should create environments that are rich for exploration through all the senses: touch, taste, sight, sound and smell.
We know that it is important to set learning goals and to design activities which provide many opportunities for children to exercise, explore, and grow in the various domains; language and communication, cognitive, social-emotional and physical. Howard Gardner's Theory of Multiple Intelligences, and the concept of the “hundred languages of children” described in the Reggio Emilia approach to early childhood education suggest the power and strength of children's ideas, and recognize that children have various intelligences and ways of expressing themselves. Vygotsky’s work highlights the importance of social constructivism, providing opportunities to construct knowledge with others. In authentic assessment, what children have learned is measured in a variety of ways. 

What Universal Design for Learning suggests is that all of these early childhood theories and practices be considered and utilized to design, from the start, an environment, curriculum, activities and assessment system that will meet the needs of the greatest numbers of learners
The term “greatest number of learners” causes one to pause and consider that in many early childhood programs today include children with disabilities so how does universal design and universal design for learning address their needs?  We can speculate that in most early childhood settings there will be a population of children for which their assessment scores would be plotted on the latter tails of a bell curve or for whom we may consider as needing more intensive interventions compared to other children.  It is for these children we often explore and utilize adaptations and/or assistive technology as an intervention strategy.  Though coming from quite different histories and directions, the purpose of universal design and assistive technology is the same: to reduce the physical and attitudinal barriers between people with and without disabilities. 

Universal design strives to integrate people with disabilities into the mainstream and assistive technology attempts to meet the specific needs of individuals, but the two fields meet in the middle. In fact, the point at which they intersect is a gray zone in which products and environments are not clearly "universal" or "assistive," but have characteristics of each type of design. A number of products have enjoyed crossover success, often starting as assistive devices and becoming mainstream products, such as the kitchen utensils with thick grips popularized by Oxo International in their "Good Grips" line. A few products have moved the other way, typically conceived as high-tech devices for small markets that find new application in the rehabilitation arena, such as voice recognition software.  The potential benefit of cooperation between professionals in both fields is exciting but mostly untapped. Commercial designers have much to learn from rehabilitation technologists familiar with the ergonomics of disability and aging. Rehabilitation technologists and their clients can benefit from designers' expertise in creating products and environments that are functional, safe, attractive, and marketable for a wide diversity of users.

(Retrieved from http://www.design.ncsu.edu/cud/about_ud/udhistory.htm).

For individuals without disabilities or special needs universal design and assistive technology make things easier.  Mothers pushing strollers appreciate ramps, shoppers carrying multiple bags appreciate the use of a lever handle on a door, and most of us appreciate the use of an elevator when we need to walk up several flights of stairs.  For individuals with disabilities or special needs universal design and assistive technology make things possible.  The person using a wheelchair is able to cross the street, an individual with rheumatoid arthritis avoids additional joint stress by avoiding traditional door knobs, and an individual with chronic respiratory disease can breathe easier by eliminating the need to walk up a flight of steps. 
It has been found that for many young children the majority of assistive technology used in early intervention is inexpensive materials or equipment adapted for individual use and is therefore often not considered assistive technology, rather referred to as “adaptations” (Tots N Tech http://www.asu.edu/clas/tns).  One resource recently published by a team from the Tots N Tech is called the CARA’S Kit: Creating Adaptations for Routines and Activities (Milbourne & Campbell, 2007; available from http://www.dec-sped.org/Store/Additional_Resources). Through a separate grant focused on supporting the inclusion of children with disabilities in early childhood settings Milbourne and Campbell designed the Kit to be teacher friendly and practical.  Presented in the Kit is a decision-making framework and process about selecting or designing adaptations for typical early childhood activities and routines so that ALL children can participate.  Rather than a focus on skill development, the Kit focuses on ways to improve everyday situations that are not going so well by adapting the environment, activities and routines, materials, requirements and instructions, and the way in which assistance is provided to a child.

When universal design and universal design for learning principles are applied in early childhood settings the environment, curriculum, activities and assessment system will meet the needs of the greatest numbers of learners.  Where individual needs are not met assistive technology is an optional intervention.  Together the use of universal design and assistive technology attempt to eliminate barriers to an individual’s participation in everyday routines and activities. The IDEA 2004 defines Universal design using the same definition as the Assistive Technology Act of 1998, as amended, 29 U.S.C. 3002. (34CFR§ 300.44): "The term 'universal design' means a concept or philosophy for designing and delivering products and services that are usable by people with the widest possible range of functional capabilities, which include products and services that are directly accessible (without requiring assistive technologies) and products and services that are interoperable with assistive technologies." Section 3(17) of Assistive Technology Act of 1998).
So, where does one begin?
Universal Design

In a 2006 article titled “The Universal Design of Early Education: Moving Forward For All Children” the authors provide guiding questions to consider when thinking about what universal design of early education might look like.  The questions focus on the physical environment, health and safety practices, social-emotional environment, teaching environment, and family involvement.  The authors also provide a practical example of how universal design principles may be applied to a class meeting.  In a 2007 article on synthesizing best practices in early childhood education and special education, Darragh provides a framework of universal design and provides examples of what access may mean to children, families and professionals and how quality practice within the field can promote accountability for equity and success for each of these groups (Darragh, 2007).
Universal Design for Learning
Bonnie Blagojevic, Deb Twomey, and Linda Labas at the University of Main  suggest that if teachers find they are spending a great deal of time preparing a general curriculum which they then must modify for particular learners, proponents of UDL would suggest they consider those modifications and look carefully at the current learning program. Perhaps learning goals need to be altered, or more variety needs to be added to learning activities. Flexibility can be added to the program by offering not only a range of activities and learning materials, but by taking advantage of learning materials which are flexible, like software programs which can provide visual, auditory, and kinesthetic opportunities. Books for young children that also include textures or simple switches activating sounds or voice responses are of interest and improve learning for all young children   Additionally, teachers can access a check list prepared by the Building Inclusive Child Care program of the Northampton Community College (available at
http://www.northampton.edu/prof_com/bicc/Universal+Design+for+Learning+Child+Care+Environments.htm)

Assistive Technology

The National Early Childhood Technical Assistance Center (NCTAC) at the University of North Carolina has posted on their web site links to assistive technology resources (www.nectac.org/topics/atech/udl.asp).  Additionally, two research centers specifically focused on the use of assistive technology for young children are exploring how and when assistive technology is recommended, at what point in a child’s development, and the outcomes of use.   The National Assistive Technology Research Institute (NATRI) at the University of Kentucky is conducting research with school age children http://natri.uky.edu/natmenu.html  and the National Assistive Technology Research Institute on Early Intervention: Tots-N-Tech http://www.asu.edu/clas/tns  conducting research with infants and toddlers and their families.

For many young children Tots N Tech has found that the majority of assistive technology used in early intervention is inexpensive materials or equipment adapted for individual use and is therefore often not considered assistive technology, rather referred to as “adaptations”.  One resource recently published by a team from the Tots N Tech is called the CARA’S Kit: Creating Adaptations for Routines and Activities (Milbourne & Campbell, 2007; available from http://www.dec-sped.org/Store/Additional_Resources).  Through a separate grant focused on supporting the inclusion of children with disabilities in early childhood settings Milbourne and Campbell designed the Kit to be teacher friendly and practical.  Presented in the Kit is a decision-making framework and process about selecting or designing adaptations for typical early childhood activities and routines so that ALL children can participate.  Rather than a focus on skill development, the Kit focuses on ways to improve everyday situations that are not going so well by adapting the environment, activities and routines, materials, requirements and instructions, and the way in which assistance is provided to a child.
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It is circle time, and the preschool children in Karin's classroom are attentive and engaged. Sitting on the edge of the rug, they enjoy singing familiar songs together. During one song, they use the rhythm sticks - up high, down low, and side-to-side, listening to Karin's instructions and following her visual and auditory cues. They read a new story, then act out a familiar one. Two children are seated on inflatable "Disc-O-Sit” cushions, one fully inflated and one partially inflated, to match their particular sensory and muscular needs. This support helps them participate successfully in the group activity.


As circle time concludes, Karin offers activity choices that support the current curriculum topic, how we are alike and how we are different. Children can use markers, finger paints, glitter glue, or a computer drawing program to make a self-portrait. Later in the day, children have an opportunity to dictate, draw, or use a computer program to share with classmates what they enjoy doing, or a picture of something they like. The computer program allows children to choose items from a picture library and create a composition that can be printed out. The child can click on each picture and it will say the word out loud. Tommy who has a speech delay, Mara who is learning English as a second language and Betsy who is visually impaired, are also accommodated by the computer program which can record children's speech, or a song they may want to sing or hum to accompany their drawings.


The story of Karin's circle time and activity choices illustrate what an early childhood setting might look like when Universal Design for Learning principles are in place. Karin has considered how to include all the children in her group through thoughtful design of her learning goals and curriculum. An understanding of Universal Design for Learning principles would help Karin utilize what she knows about best practices in early childhood education and more consistently apply these concepts to reach the greatest number of learners.
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