
  
 

 
 

 
 

 
  

   
    

   

    

 
   

 
  

     
      

  
  

 
 

    
  

    
 

 
  

 
 

 
 

  
 

  
  

  
 

  
 

   
 

      
     

  

  
 

 
 

     
   

     
 

  
 

 
  

  
 

   
 

   
     

  
 

   
   

     
 

 

  
  

  
 

   
 

 
    

   
 

 
  

 

 
    

  

K-12, Multiple Representations of the Same Objects: 
A UDL Pathway to Accessible Educational Materials 
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Abstract 
The explosion of Accessible Educational Materials (AEM) 
made possible by technologies, materials and manipula-
tives creates a UDL pathway to using multiple representa-
tions of the same object to meet the needs of varying stu-
dent populations, learning styles and preferences for dif-
ferent attributes; possibly at the same time. Educators have 
become aware that they can cross over exceptionalities to 
use materials, manipulatives and technologies to meet the 
needs of general education, special education, gifted, 
sighted and visually impaired students, etc. In this paper, a 
modified version of Jerome Bruner’s mathematical Con-
crete to Abstract theory, is used as a mnemonic device to 
provide an organizational structure for a variety of science 
materials. This concrete-pictorial-abstract (CPA) model 
can be generalized to other subject areas. 

Keywords 
UDL, Multiple Representations of Materials and Technolo-
gies, Concrete-Pictorial-Abstract, Accessible Educational 
Materials (AEM,) General Education, Special Education 

INTRODUCTION 
The changes in today’s general education and special edu-
cation classrooms keep coming at a fast pace, and inclusion 
is more prevalent than ever. Teachers must accommodate a 
wider range of student abilities, often with varying classifi-
cations. 

Providentially, there is a tremendous explosion of new 
technologies, materials and manipulatives. These advances 
have made it possible to have multiple representations of 
the same object, to address the needs of varying student 
populations (frequently with the same materials and tech-
nologies), and to match the lesson experiences to students’ 
broad learning styles. 

Choosing which materials and technologies to use can be 
overwhelming to educators. Myriads of material and tech-
nology choices stored on school shelves and rolling carts 
often have a lack of unity or pattern even when listed al-
phabetically and/or by type. 
A revised grouping of these items by a recognized, educa-
tional theory is needed 

The organizational structure of Jerome Bruner’s Concrete-
Pictorial-Abstract (CPA) theory has the inherent structure 
to address this issue, and more. This sequence can be ap-
plied to different subject areas, including science. Addition-
ally, the model can be modified to include today’s modern 
technologies and materials simply by redefining the con-
crete section and adding graduated steps within the pictorial 
section. 

Teachers are very familiar with this model which has ap-
peared in math textbooks for years. As such, application of 
the model to science and/or other subject areas with ex-
panded options can be seamless. 

Most importantly, the modernized version of the CPA mod-
el is non-static, fluid and able to expand to accommodate 
future inventions, technologies and materials. 

UDL AND CPA LEARNING THEORY 
Bruner’s model does not formally address the use of tech-
nology, assistive technology, new materials and/or manipu-
lative options for various student populations (students with 
disabilities including visual impairment-including blind-
ness, orthopedic impairment, hearing impairment, deafness, 
deaf-blindness, intellectual disability, specific learning dis-
ability, autism, giftedness, etc.). That daunting task has 
been delegated to educators, who have been left to their 
own devices. 

The updated CPA model enables all students, including 
those with disabilities, to experience multiple means of en-
gagement, multiple means of action and multiple means of 
expression via a range of materials and technologies. This 
introduces a Universal Design element to the components 
within the model. 

As stated in the Universal Design for Learning (UDL) 
framework, flexibility (in this case, of materials and tech-
nology) is key because it allows educators to accommodate 
their students' natural variability in learning preferences. 

ORGANIZING MATERIALS AND TECHNOLOGIES 
The material and technology categories are displayed below 
in multiple CPA chart formats to convey the information in 
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different ways. During the presentation, multiple represen-
tations of lungs, eyeballs and Rubik’s cubes were purposely 
displayed in a random, non-CPA order at hands-on stations 
for educators to view, experience and replicate. Next, edu-
cators participated in a written exercise to organize the mul-
tiple representations of lungs and eyeballs on a chart using 
the familiar, concrete-to-abstract format. The graphic or-
ganizer below provides an image of the many current mate-
rials and technologies; a mnemonic 
for future recall. 

Figure 1 UDL/CPA Modernized Chart 

UDL GUIDELINES APPLIED TO CPA THEORY 
The following two charts provide a material and a technol-
ogy, and a science example of the concrete and pictorial 
levels with corresponding UDL Learning Guidelines. 

Figure 2 UDL Guidelines & CPA Theory: Concrete 

Figure 3 UDL Guidelines & CPA Theory: Pictorial 
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