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Abstract 

The construct of the American classroom has changed. Various legislation that exists 

mandates that all students are entitled to a free appropriate public education in the least 

restrictive environment. Students that have been identified with a disability are often now able to 

be educated in a general education classroom however various supports are put into place to 

bridge the gap between students with disabilities and their peers. Assistive technology is a 

support that is legally required to be considered for every student that has been identified as 

disabled. This study examines the impact that assistive technology devices have for students 

identified with a disability and an academic need in reading. 

The quantitative measures that were employed during this study were paired samples t-

test, independent samples t-test and one-way ANOVA. There were no significant differences 

noted in academic student growth for any of the statistical tests that were completed. This is not 

to say that there were not individual student gains made within the data, but that such gains were 

too small to demonstrate a significant difference at the .05 level of probability. The results of 

this study support the fact that an ongoing process of research is essential to ensure that a 

positive impact on student achievement exists due to the rapid development and changes within 

software and devices. 
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CHAPTER 1 - Introduction 

The face of the American classroom has undergone drastic changes over the past 

ten years. In the past, students with disabilities were placed in classrooms that were 

separate from their peers. Changes in educational policies have resulted in greater 

emphasis on students with disabilities being included in the general education classroom 

and meeting the curriculum standards (McLeskey, Landers, Hoppey & Williamson, 

2011). The Common Core State Standards specifically acknowledge that students with 

disabilities may need additional supports such as assistive technology in order to 

successfully access and participate in the general education curriculum (National 

Governors Association Center for Best Practices & Council of Chief State School 

Officers, 2010a). 

The reauthorization of the Individuals with Disabilities Act of 2004 and No Child 

Left Behind legislation require that both general education and special educators adopt a 

single goal of “achieving equal educational opportunity for all children” (Kochhar & 

West, 1996). Legislation exists that emphasizes the importance of students using 

technology to reach educational goals (Dirr, 2003; Marvin, 2003). The increased use of 

assistive technology as a means for accessing the curriculum is one of the most 

significant changes in special education. Special educators have begun to utilize recent 

innovations and research to create opportunities for students with disabilities to be taught 

and assessed alongside their non-disabled peers however it is also imperative that 

educational leaders understand that considering and using AT for students who have 

disabilities is now a mandate not an option. (Bowser & Reed, 2004). 
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Background 

The Individuals with Disabilities Education Improvement Act of 2004 legally 

guarantees the right to a free and appropriate education (FAPE). For many students with 

disabilities, the greatest access to a FAPE will require the use of assistive technologies 

(Hauser & Malouf, 1996). No Child Left Behind (NCLB) legislation has provided school 

districts state-initiated and federal expectations for effective instruction of students with 

and without disabilities (Cicchinnelli, Gaddy, Leftkowits , & Miller, 2003; USEDOE, 

2002a). Under NCLB and in conjunction with the Individuals with Disabilities 

Education Act (IDEA) (1997) and the Individuals with Disabilities Education 

Improvement Act (IDEIA, 2004), it is mandated that students with disabilities have 

access to high quality general education curriculum and also be held to high standards of 

achievement (USEDOE, 2004c). Assistive technology assists students in overcoming 

barriers caused by a curriculum’s original design by bridging the gap for those learners to 

adapt the curriculum (Meyer & O’Neil, 2000b). As mandated by IDEIA (2004), all 

Individualized Education Plan (IEP) teams must consider and provide AT tools, devices 

and services for students with disabilities, when appropriate, in order for students to 

receive a free appropriate public education (FAPE). As a result, when a student with 

disabilities enters the special education system after the age of 3 their IEP must document 

that AT services and devices have been considered and, if deemed necessary, a service 

plan for facilitation and delivery has been developed and will be implemented. Through 

the requirements of this legislation, it would appear that a solid foundation stands in place 

for students with academic challenges to receive AT services in any school setting from 

an early intervention setting through graduation from high school. 

2 



    

 

 

 

            

               

             

          

    

             

              

              

               

         

               

             

             

           

        

   

             

                

             

             

             

            

            

The American Recovery and Reinvestment Act of 2009: IDEA Recovery Funds for 

Services to Children and Youth with Disabilities (2009) and the Tech Act of 1998 require 

schools to provide assistive technology for students with disabilities, as needed, to assure 

access to the programs and services at the educational institution. 

Statement of the Problem 

Although research has provided information regarding the cause and effects of a 

students’ failure to read well, vast numbers of students continue to move through school 

without gaining the literacy knowledge and comprehension skills they need to be able to 

successfully engage in higher level problem solving. Poor reading skills are a result of 

multiple factors including insufficient instruction in decoding and comprehension 

strategies, slow text processing that leads to poor fluency and lack of exposure to written 

text. This lack of exposure leads to background knowledge deficits and poor 

concentration. Assistive technology can assist students in bridging the gap between their 

poor reading skills and their ability to comprehend higher-level concepts through 

facilitating code-based reading instruction (Hecker & Urguhart, 2002). 

Statement of Purpose 

The goal of educational research lies in combining theory, research and practice. 

Quasi-experiments have been used as far back as the 18th century and continue to be used 

today by researchers to evaluate the effectiveness of an intervention that has been 

implemented. As a field of research, assistive technology aims specifically to support 

and assist users. While the literature promotes the importance of documenting assistive 

technology outcomes, it lacks empirical studies of AT’s effectiveness (Watson, Ito, Smith 

& Anderson, 2010). Assistive technologies create the potential for providing students 

3 



    

 

 

             

           

     

         

                

            

               

              

             

               

           

           

            

                

             

              

             

             

        

             

               

              

                 

with disabilities the ability to gain access to previously denied resources. For typical 

students, technology makes things easier. For students with disabilities technology 

makes things possible. 

Quasi-experiments provide fruitful information for the advancement of research 

in education (Leedy & Ormrod, 2010). The purpose of this study is to seek evidence 

regarding the relative contribution of assistive technology in supporting IEP goals and 

objectives for the selected participants. The hypothesis being tested in this study is that 

students who have been classified as disabled with an identified academic need in reading 

who use assistive technology will perform better than students who have also been 

classified as disabled with a similar identified academic need in reading who do not use 

assistive technology. Anticipated conclusions will demonstrate efficacy for use of 

interventions incorporating AT devices and services in school settings for students 

identified as disabled with an academic need in reading. 

The purpose of this quantitative study was to examine the effect, if any, that the 

use of assistive technology had on academic student growth. Academic progress, for 

forty students who were classified as disabled with an academic need in reading, was 

measured through IEP progress. A paired samples t-test, independent samples t-test and 

one-way ANOVA were used to determine if a significant difference existed between the 

variables presented in each research question. 

The disability identifications for the 40 students that comprised the sample were 

taken from the 13 federally recognized disabilities of IDEA. However, only seven of the 

13 special education disabilities were included in the data because they were the primary 

disabilities in the cases which contained all of the required data for the study. The seven 

4 



    

 

 

        

           

           

   

           

          

          

          

           

              

          

             

               

         

         

           

           

         

 

          

     

            

             

disability classifications were autism, intellectual disability, multiple disabilities, 

orthopedic impairment, other health impairment (OHI), traumatic brain injury (TBI) and 

specific learning disability (learning disabled). The seven included disabilities are 

defined as follows: 

1. Autism is a developmental disability significantly affecting verbal and nonverbal 

communication and social interaction, generally evident before age three, that 

adversely affects a child’s educational performance. Other characteristics often 

associated with autism are engaging in repetitive activities and stereotyped 

movements, resistance to environmental change or change in daily routines, and 

unusual responses to sensory experiences. The term autism does not apply if the 

child’s education performance is adversely affected primarily because the child 

has an emotional disturbance. A child who shows the characteristics of autism 

after age 3 could be diagnosed as having autism if the criteria above are satisfied 

(Center for Parents Information and Resources, 2017). 

2. An intellectual disability is significantly sub-average general intellectual 

functioning, existing concurrently [at the same time] with deficits in adaptive 

behavior and manifested during the developmental period, that adversely affects a 

child’s educational performance (Center for Parents Information and Resources, 

2017). 

3. Multiply disabled refers to concomitant [simultaneous] impairments (such as 

intellectual disability-blindness, intellectual disability-orthopedic impairment, 

etc.), the combination of which causes such severe educational needs that they 

cannot be accommodated in a special education program solely for one of the 

5 



    

 

 

           

        

            

           

         

         

           

    

             

           

             

            

         

         

           

        

                

           

           

             

         

        

          

impairments. The term does not include deaf-blindness (Center for Parents 

Information and Resources, 2017). 

4. Orthopedic impairment is a severe orthopedic impairment that adversely affects a 

child’s educational performance. The term includes impairments caused by a 

congenital anomaly, impairments caused by disease (e.g., poliomyelitis, bone 

tuberculosis), and impairments from other causes (e.g., cerebral palsy, 

amputations and fractures or burns that cause contractures) (Center for Parents 

Information and Resources, 2017). 

5. The term other health impairment refers to having limited strength, vitality, or 

alertness, including a heightened alertness to environmental stimuli, that results in 

limited alertness with respect to the educational environment, that (a) is due to 

chronic or acute health problems such as asthma, attention deficit disorder or 

attention deficit hyperactivity disorder, diabetes, epilepsy, a heart condition, 

hemophilia, lead poisoning, leukemia, nephritis, rheumatic fever, sickle cell 

anemia, and Tourette syndrome; and (b) adversely affects a child’s educational 

performance (Center for Parents Information and Resources, 2017). 

6. A traumatic brain injury (TBI) is an acquired injury to the brain caused by am 

external physical force, resulting in total or partial disability or psychosocial 

impairment, or both, that adversely affects educational performance. The term 

includes open or closed head injuries resulting in impairments in one or more 

areas, such as cognition; language; memory; attention; reasoning; abstract 

thinking; judgment; problem-solving; sensory; perceptual and motor abilities; 

psychosocial behavior; physical functions; information processing and speech. 

6 



    

 

 

              

            

    

               

          

              

             

         

           

             

          

            

          

               

            

              

        

              

          

               

        

 

 

TBI does not apply to brain injuries that are congenital or degenerative, or to 

brain injuries sustained due to birth trauma (Center for Parents Information and 

Resources, 2017). 

7. A specific learning disability is a disorder in one or more of the basic 

psychological processes involved in understanding or in using language, spoken 

or written that may manifest itself in the imperfect ability to listen, think, speak, 

read, write, spell, or to do mathematical calculations. The term includes such 

conditions as perceptual disabilities, brain injury, minimal brain dysfunction, 

dyslexia, and developmental aphasia. The term does not include learning 

problems that are primarily the result of visual, hearing, or motor disabilities; of 

intellectual disability; of emotional disturbance; or of environmental, cultural, or 

economic disadvantage (Center for Parents Information and Resources, 2017). 

This study was guided by the following research questions: 

1. Do students who have been identified with a disability with an academic need in 

reading that use an assistive technology support perform better than students who 

have been identified with a disability with an academic need in reading who do 

not use an assistive technology support? 

2. Is there a significant difference, within the treatment group, between the level of 

assistive technology that is utilized and student growth? 

3. Is there a significant difference between all 3 groups based on the level of 

assistive technology and their IEP progress? 

7 



    

 

 

    

             

           

           

            

         

            

            

             

            

              

                 

            

            

               

             

             

                

              

            

           

               

            

Significance of the Study 

For many students with disabilities, the effective use of assistive technologies can 

be the difference between successful and unsuccessful educational experiences. Assistive 

technologies provide greater independence within and access to a variety of 

environments. These technologies are created, modified or adapted to make educational, 

social, recreational, vocational and daily living tasks easier. 

Assistive technologies provide the means to improve access to general education 

curriculum by providing students with the ability to compensate for learning difficulties 

caused by disabilities. Students who have been identified as having deficiencies in 

reading, writing and listening comprehension are at a disadvantage when attempting to 

learn in the classroom. AT that assist with reading, note taking, organization, spelling 

and writing has been shown to be beneficial to the students that use them. (Boyle, 2012; 

Chiang & Liu, 2011; Dunn, 2011; McClanahan, Williams, Kennedy & Tate, 2012; 

Wollak & Koppenhaver, 2011). Assistive technology can streamline the learning process 

therefore allowing the student to focus on the learning task (Marino, 2009). For example, 

text-to-speech software reads digital text aloud while the words are highlighted on the 

screen. Students with disabilities are provided efficient and independent access to grade 

level texts with this type of software (Floyd & Judge, 2012; Meyer & Bouck, 2014). 

Today’s generation of students have grown up in a world of technology and when 

assistive technology is incorporated into the reading curriculum, all readers can be 

empowered to achieve independence (Ruffin, 2012). 

Edyburn (2009) states that much needs to be done to improve the quality of 

special education technology research. Very little long-term research has been conducted 

8 



    

 

 

               

             

             

                

             

               

               

            

             

             

           

               

           

           

            

            

          

            

              

               

                

          

   

on the use of assistive technology in classrooms (Watson et al., 2010). With increased 

inclusion, higher standards and rapidly developing technology, it is a key time to 

investigate how assistive technology is being used in classrooms today with students with 

disabilities. Several sources point to the need for more work in the field of assistive 

technologies. A large number of studies are based on short-term experimentation or 

interventions that may only span a few weeks or months (Maor, Currie, & Drewry, 2011; 

Hourcade, 2008), and Edyburn (2012) notes that there is more published in the field of 

practice involving special education technology than research on it. The academic 

community is lacking in longitudinal studies that address the effectiveness and impact of 

assistive technology on learning (Watkins, 2011). There are very few researchers who 

are conducting systematic, well-designed research that can lead to confident conclusions 

about the effect assistive technology has on learning. The majority of this research is 

focused around specific assistive technology supports such as text-to-speech software and 

pentop computers used as cost effective and self-regulated reading assistive technologies 

to assist identified students throughout the reading process (Izzo, Yurick, & McArrell, 

2009; Stodden, Roberts, Takahishi, Park & Stodden, 2012; Rao, Dowrick, Yuen, & 

Boisvert, 2009; Schmitt, McCallim, Hennessey, Lovelace, & Hawkins, 2012; Adebisi, 

Limsan & Longpoe, 2015; Coleman, 2011; Mahajan & Nagendra, 2014; Reed and 

Bowser, 2013; Day, Dell & Smith, 2011; Meyer & Bouk, 2014; Armstrong & Hughes, 

2012; Gonzalez, 2014). It is difficult for research to be produced quickly enough to 

match the rate of technological innovations. As a result, educators tend to rely on the 

claims of the technology producers rather than evidence-based research (Blackhurst, 

2005). 
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The ability to decode and understand printed text involves an intricate series of 

neurological events that are based on oral language. Skilled readers recognize print on a 

page, convert it to phonetic code and accurately interpret its meaning. There are three 

areas of the brain involved in the reading process. Each of these areas, as well as their 

connecting pathways, must function together for fluent reading to occur (Shaywitz & 

Shaywitz, 2004). A considerable percentage of the school age population struggles with 

the reading process. Data show that thirty-one percent of fourth grade students, twenty-

four percent of eighth grade students and twenty-eight percent of twelfth grade students 

in the United States are identified as possessing “below basic” reading skills (NCES, 

2016). These data show that there is a need to provide additional supports for students if 

they are to become literate, capable and active citizens in society. Assistive technology 

is a support that can enhance students’ reading by bridging the neurological gaps in 

students’ reading processes. 

Assistive technology is a component of many laws and policies in the United 

States. It is a mandatory consideration for all children with an IEP according to the 

Individuals with Disabilities Education Act (IDEA). IDEA, along with No Child Left 

Behind policies, mandate that interventions used in schools be supported by evidence. 

Some data have been collected and analyzed to determine the efficacy of the use of AT in 

educational institutions however further analyses need to be completed. 

IDEA clearly states the necessity of ensuring access to the core curriculum for all 

students. The most recent core curriculum, Common Core Learning Standards (CCLS), 

entails considerable literacy competencies that encompass an expected level of 

proficiency to be demonstrated at different grade levels. The implication is that all 

10 



    

 

 

              

                  

              

             

            

             

   

            

             

              

              

            

              

               

              

                 

               

                

               

             

             

     

 

students, regardless of ability level, should be receiving literacy instruction as part of this 

access to the core curriculum. There is not a clear directive provided as to how to ensure 

access to the core curriculum for students who do not display traditional literacy skills 

and who learn differently. In her book, Downing (2005) states “unfortunately the 

Individual with Disabilities Education Act did not articulate how every adult would 

become literate or what exactly being literate meant, especially for students with severe 

disabilities.” 

The vision that is embodied in the existing educational paradigm demands 

change. These changes must be made both in curricular content and teaching 

methodology as well as the activities and methods used to acknowledge the learning level 

of students and the effectiveness of teaching strategies. The value of education and 

learning for everyone is affirmed through NCLB, however certain requirements of this 

act call into question its applicability to those students who have the most significant 

disabilities. The requirement that all students read at a certain grade level does not 

appear to take into account the students for whom traditional literary mastery is not 

attainable. There are students who are capable of learning but are not able to access or 

understand abstract literacy skills. If NCLB is really meant to apply to every student, 

then efforts must be made to realize that literacy acquisition does not take the same form 

or mode of instructional delivery for every child. The goal of assistive technology for 

students with reading disabilities is to provide the supports necessary for students to 

access, participate in and learn from the general education curriculum (Rose, Meyer & 

Hitchcock, 2005). 

11 



    

 

 

 

              

           

          

          

        

             

         

            

           

            

                   

            

          

           

       

            

             

      

          

           

           

            

Definitions 

1. Access: In considering the use of assistive technology, access would include, but 

not be limited to, the availability of computers with specialized programs, 

computers adapted with alternate input systems and active voice output 

augmentative and alternate communication devices that may be computerized or 

battery operated (Fabry & Higgs, 1997). 

2. Accommodation: This occurs when teachers modify instructional strategies or the 

curriculum to accommodate individual students with disabilities (McGregor & 

Pachuski, 1996). As a result of this definition, accommodation may include 

“providing the student with the assistive technology necessary to compensate for 

a sensory or motor disability” (Janney & Snell, 2004). 

3. Assistive Technology (AT): IDEA’s definition of AT consists of these parts: 

§ 300.5 Assistive technology device means an item, piece of equipment, or 

product system, whether acquired commercially off the shelf, modified or 

customized, that is used to increase, maintain or improve the functional 

capabilities of a child with a disability. 

§ 300.6 Assistive technology service means any service that directly assists a 

child with a disability in the selection, acquisition or use of an assistive 

technology device (“Assistance to States”, 2006d). 

Unless specifically stated, the term assistive technology will encompass the 

devices, strategies, services and applications used to increase the success of 

students with disabilities in the educational, vocational and social environments. 

The above definition provides the framework for the AT knowledge and skills 

12 



    

 

 

             

       

             

           

             

              

             

          

           

            

               

             

           

            

          

            

              

          

          

            

      

that special educators must possess to effectively use AT in order to provide 

opportunities for success for students with disabilities. 

4. DIBELS: Dynamic Indicators of Basic Early Literacy Skills (DIBELS) is a 

screening/formative assessment with a set of measures used to assess early 

literacy and reading skills for students from kindergarten through sixth grade. It 

is used to: identify students who may be at risk for reading difficulties; identify 

specific areas that students may need additional support in; help teachers to target 

instructional support; monitor at-risk students while they are receiving additional 

targeted reading instruction and examine the effectiveness of the added targeted 

instructional supports. The assessment is administered three times a year – 

beginning of the year (BOY); middle of the year (MOY) and end of the year 

(EOY). There are five basic skills that are measured: phonemic awareness; 

phonics; accurate and fluent reading of connected text; vocabulary and language 

skills and reading comprehension. Appendix A contains a breakdown of the 

scores for grades kindergarten through grade 6. 

5. Free Appropriate Public Education (FAPE): Students with disabilities have the 

same right to a free public education as their non-disabled peers. Students with 

disabilities receive FAPE when their required special education and related 

services are provided at public expense, are supervised/provided by appropriate 

personnel, meet the school district’s standards for education and conform with the 

student’s IEP (IDEIA, 2004). 

13 



    

 

 

          

         

 

              

            

           

 

              

             

           

           

             

           

               

              

        

                   

      

       

               

 

           

6. High-Tech: The National Assistive Technology Research Institute (NATRI) 

defined high-tech as devices that incorporate sophisticated electronics or 

computers. 

7. Individuals with Disabilities Education Act (IDEA): This federal act directs and 

guides public schools in the implementation of special education. States and 

school districts implement the law per their interpretation (“Assistance to States”, 

2006a). 

8. Individualized Education Plan (IEP): A written statement for a child with a 

disability that is developed, reviewed and revised in a meeting in accordance with 

regulations. The IEP includes the child’s present levels of performance, 

measurable annual goals and short-term objectives. The document must also 

include how the progress of the student’s goals and objectives will be measured 

quarterly. A statement is also included of appropriate accommodations and 

modifications that the child may need in order to be successful in all aspects of 

the educational environment. The purpose of an IEP is to meet the student’s 

specialized educational needs. 

9. IEP Team: The team who writes and implements the above IEP for a child with a 

disability includes (“Assistance to States”, 2006a): 

a. The parent(s)/guardian(s) of the child; 

b. At least one regular education teacher of the child (content area or special 

area); 

c. At least one special education teacher/provider of the child; 

14 



    

 

 

               

            

         

            

             

            

           

     

      

                 

           

     

                

      

                 

        

                     

  

                     

             

          

            

        

d. A representative of the public agency who is qualified to provide or supervise 

the provision of specially designed instruction to meet the unique needs of 

students with disabilities; is knowledgeable about the general education 

curriculum and knows about the availability of resources of the public agency; 

e. An individual who can interpret and describe the instructional implications of 

educational testing. This may be a member listed above; 

f. Other individuals who have knowledge regarding the students, including 

related services providers as appropriate; 

g. The child, if appropriate. 

9. Least Restrictive Environment (LRE): Students with disabilities should be 

educated to the “maximum extent appropriate” with their non-disabled peers 

(IDEIA, 2004). 

10. Low-Tech: The National Assistive Technology Research Institute (NATRI) 

defined low-tech as non-electric devices. 

11. Medium Tech (Mid-Tech): The National Assistive Technology Research Institute 

(NATRI) defined mid-tech as non-complicated mechanical devices. 

12. Student Performance: The student’s ability level on his or her IEP goals and 

objectives. 

13. Student with a Disability: Federal legislation defines a student with a disability as 

one who is found to have an identified disability through school district 

identification and therefore requires special education and related services 

(IDEIA, 2004, §602(3)). IDEA identifies thirteen categories of disabilities: 

autism, deaf-blindness, deafness, emotional disturbance, hearing impairment, 

15 



    

 

 

         

         

            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intellectual disability, multiple disabilities, orthopedic impairment, other health 

impairment, specific learning disability, speech or language impairment, 

traumatic brain injury and visual impairment (including blindness). 
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CHAPTER 2 – Literature Review 

While there is evidence that assistive technology does benefit students who are 

learning disabled with an identified need in reading, research on AT is limited 

(Batorowicz, Missiuna & Pollok, 2012; Edyburn, 2013). Due to the rapid development 

of software, by the time a study of effectiveness is conducted and published, the software 

is often out of date. New software and applications are constantly being designed. The 

research base related to the effectiveness of AT lags behind the rapid growth and 

development of these technologies (Peterson-Karlan, 2011). The results of this study will 

contribute to the present knowledge in the field by providing empirical data regarding 

how the use of assistive technology will assist students that are disabled and have an 

identified academic need in the area of reading. The data will be analyzed to determine 

the variance of effect size between assistive technology devices within the selected 

sample. By adding to the assistive technology knowledge base, this study has the 

potential to inform district policy resulting in improved professional practice and access 

to the general education curriculum for students with identified reading disabilities, 

therefore decreasing the achievement gap between students with disabilities and their 

non-disabled peers. 

Literature Review Targets 

A list of broad keyword descriptors was generated to obtain the most relevant 

articles related to this researcher’s areas of interest. These descriptors included disability, 

access to the disabled, educational access, assistive technology, teacher practice, 

administrator/principal knowledge, special education technology, professional 

development, instructional technology, staff development, adult education, technology 
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and special education, teacher and modifications, teachers and accommodations, 

accommodation and general education, special education legislation and technology 

integration. Resources were obtained using the University of Buffalo databases in 

conjunction with searches in ERIC, Psychological Abstracts, Dissertation Abstracts 

International, books and scholarly journals. 

As evidenced by the extensive bank of keyword descriptors, it was clear that my 

area of interest was broad. I attempted to narrow my focus by reviewing the following 

literature areas: (1) the historical context of assistive technology; (2) assistive technology 

evaluation process; (3) benefits of using assistive technology; and (4) types of assistive 

technology. 

Literature Breakdown 

Historical Role of Assistive Technology in Special Education 

Various groups have been excluded from or have been subjected to an inferior 

education throughout the history of public education in the United States. Although 

Brown vs. the Board of Education (1954) provided equal opportunities to minority 

students, it took an additional 16 years to extend this protection to students with 

disabilities (Yell, Rogers, & Rogers, 1998). Litigation brought by parents and advocacy 

groups was an important tool in providing students with disabilities the right to equal 

educational opportunities (Martin, Martin, & Terman, 1996). The Education for All 

Handicapped Act enacted in 1975 was dedicated to the education of children with 

disabilities (Martin et al., 1996). 

The Rehabilitation Act of 1973 first included consideration of assistive 

technology although at that time it was referred to as “rehabilitation technology.” The 
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purpose of the Rehabilitation Act of 1973 was to support employment of individuals with 

disabilities and provided funding for assistive technology. This act worked in tandem 

with the Americans With Disabilities Act (ADA, 1990) in regard to funding for 

employment-related assistive technologies. 

The Technology-Related Assistance for Individuals with Disabilities Act of 1988 

(the Tech Act), first introduced assistive technology into federal law. As a result of this 

act, assistive technology is now incorporated into every piece of federal legislation for 

people with disabilities. This act was the first piece of federal legislation dedicated solely 

to assistive technology (Marino, Marino & Shaw, 2006). Congress passed the Tech Act 

to provide funding for the development of information and training programs for 

individuals with disabilities. The Tech Act outlined two types of assistive technology, 

devices and services (Dyal, Carpenter, & Wright, 2009). 

As outlined by the Tech Act, “the term ‘assistive technology device’ means any 

item, piece of equipment, or product system, whether acquired commercially off the 

shelf, modified, or customized, that is used to increase, maintain, or improve functional 

capabilities or individuals with disabilities” [29 U.S.C. § 2202 (1)]. The Tech Act also 

includes the definition of an assistive technology service: 

(4) Assistive technology service. – The term “assistive technology service” means 

any service that directly assists an individual with a disability in the selection, 

acquisition, or use of an assistive technology device. Such terms include – 

(A) the evaluation of the assistive technology needs of an individual with a 

disability, including a functional evaluation of the impact of the provision of 

appropriate assistive technology and appropriate services to the individual in the 

customary environment of the individual; 

(B) services consisting of purchasing, leasing, or otherwise providing for the 

acquisition of assistive technology devices by individuals with disabilities; 

(C) services consisting of selecting, designing, fitting, customizing, adapting, 

applying, maintaining, repairing, or replacing assistive technology devices; 
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(D) coordination and use of necessary therapies, interventions, or services with 

assistive technology devices, such as therapies, interventions, or services 

associated with education and rehabilitation plans and programs; 

(E) training or technical assistance for an individual with disabilities, or, where 

appropriate, the family members, guardians, advocates, or authorized 

representatives of such an individual; and 

(F) training or technical assistance for professionals (including individuals 

providing education and rehabilitation services), employers, or other individuals 

who provide services to employ or are otherwise substantially involved in the 

major life functions of individuals with disabilities [29 U.S.C. § 2202 (3)(2)]. 

Although this act established definitions, there were no standards established for 

the delivery of assistive technology services or standards for the service providers to 

follow. Federal funds, in the form of grants, were provided to states to develop training 

and delivery systems for devices and services. Individual states were required to develop 

a plan that included technology related services for students with disabilities as well as 

provide definitions to distinguish between assistive technology devices and services. 

The Americans with Disabilities Act (ADA) was signed into law in 1990. Its 

intent was to “provide clear, strong, consistent, enforceable standards addressing 

discrimination against individuals with disabilities” (Americans with Disabilities Act, 

1990). The ADA provided legislation for accommodations for individuals with 

disabilities within both the public and private sectors (Mondak, 2000). According to 

Mondak (2000), these accommodations were “made to allow the individual to access 

needed facilities; equipment; technology such as computers, telecommunications, 

audiovisual equipment, and programs; or other communication systems in the office that 

are the same as those used by individuals without a disability” (pg. 45). The ADA 

prohibited “discrimination on the basis of a physical or mental disability in employment, 

public service, public accommodations, and telecommunications”. Public 

accommodations, as specified by ADA, extended to places of education including public 
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schools, K-12 private schools as well as day care programs. While ADA did not 

specially address assistive technology, it did extend civil rights protection to students 

with disabilities. 

The Technology-Related Assistance for Individuals with Disabilities Act 

Amendments of 1994 (The Tech Act of 1994) was created to recognize the need for use 

of assistive technology with identified individuals so that they could succeed in school 

(Alper & Raharinirina, 2006). This act directed the states to coordinate activities among 

state agencies to develop and implement strategies to empower individuals with 

disabilities through the timely acquisition of assistive technology (Noble, 2002). 

The Tech Act was amended in 1994 to mandate that each state perform six 

systems-change and advocacy activities (Bryant & Seay, 1998). The mission of the first 

activity was to “change the current system to better enable people with disabilities to 

access and use assistive technology devices and services.” The second activity placed the 

responsibility on the state to take on the role of being change agents regarding the 

policies that serve as barriers for the funding for assistive technology. In the third 

activity, Congress pushed for states to better coordinate with state agencies to develop 

efficient ways to access funds for the purchase of assistive technology devices. The 

fourth activity addressed the development and implementation of strategies to empower 

individuals with disabilities to be better self-advocates. The fifth activity centered on the 

outreach to groups that are underrepresented and rural populations. The final activity 

mandated the development and implementation of a system that provides assistive 

technology devices and services in a timely manner. One additional point in the 1994 

amendments was a provision stating that federal funding would begin to decrease in the 
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final three years of the program and would be eliminated at the end of 10 full years of 

funding. States would assume the fiscal responsibility when federal funding ceased 

(Bausch, Mittler, Hasselbring, & Cross, 2005). 

The Assistive Technology Act of 1998 replaced the Tech Act of 1994. With this 

act, the federal government shifted the focus from merely defining and obtaining assistive 

technology devices and services to providing access to general education curriculum for 

students with disabilities (Dyal et al., 2009). The 1998 Assistive Technology Act 

encouraged research of the principals of Universal Design for Learning (UDL) to address 

the technological needs of students with disabilities (Beard, Carpenter, & Johnston, 

2011). The projects undertaken under this act were mandated to focus on achieving 

progress in employment, health care, community living, education and 

telecommunications/information technology. 

The Assistive Technology Act of 1998 was reauthorized and renamed Assistive 

Technology Act of 2004. The 2004 Assistive Technology Act did not include a timeline 

for the ceasing of funding instead stating that this program would be funded through the 

life of the bill assuming the funds are given. Through this new provision, the funding 

allowed for longer-term planning of projects as well as the hiring of qualified individuals. 

Under this act, states would be required to use most of the federal funds they receive to 

directly assist individuals instead of using the money to establish systems to help 

individuals with disabilities that need assistive technology devices. Additional goals of 

the 2004 Assistive Technology Act were summarized as follows: 

(a) increase the use of AT in the transition from one program to another, (b) 

increase the involvement of individuals and their families in the decision making 

process, (c) increase the capacity of public agencies to provide and pay for AT, 

(d) increase coordination among agencies, (e) facilitate the change in AT laws and 
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policies, and (f) increase awareness and knowledge of the benefits of AT 

(Bausch & Hasselbring, 2005). 

Device reutilization, demonstration and loan programs are additional components 

of the Assistive Technology Act. These provisions were meant to provide additional 

benefits to parents, teachers, administrators and students with disabilities. Finally, this 

act also modified the definition of an individual with a disability to include people of all 

age groups. Through this act, the definition was changed to read: 

(A) Individual with a disability - The term “individual with a disability” means 

any individual of any age, race, or ethnicity – (i) who has a disability; and (ii) who 

is or would be enabled by an assistive technology device or an assistive 

technology service to minimize deterioration in functioning, to maintain a 

level of functioning, or to achieve a greater level of functioning in any major 

life activity. [29 U.S.C. § 3001(10)(A)(i)(ii)] 

The Education for All Handicapped Children Act (Public Law 94-142) was 

amended and renamed to the Individuals with Disabilities Act [IDEA 1990] (Etscheidt & 

Bartlett, 1999). The primary purpose of both acts was to ensure that a free appropriate 

public education (FAPE) was being provided to children with disabilities who were 

determined to need specialized instruction (Reed and Bowser, 2005). Under IDEA, all 

children in the United States are entitled to a free appropriate public education. IDEA 

1990 also mandated that an appropriate education is provided in the least restrictive 

environment (LRE) for students with disabilities (Yell & Katsiyannis, 2004). Generally, 

the least restrictive environment is the general education setting with appropriate supports 

set up and implemented for students with disabilities. 

Assistive technology was defined through IDEA using a broad interpretation 

consistent with previous legislation (Parette & VanBiervliet, 1991). Including 

definitions of assistive technology devices and services from The Technology-Related 
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Assistance for Individuals with Disabilities Act of 1988 allowed for greater access to 

assistive technology devices and services for children with disabilities as a means for a 

free appropriate public education (Bailey, Meidenbauer, Fein, & Mollica, 2005). IDEA 

1997 supported this mandate by requiring IEP teams to consider assistive technology 

devices and/or services when developing a student’s IEP (Merbler, Hadadian, & Ulman, 

1999). 

The Individuals with Disabilities Education Act, Amendments of 1997 included a 

consideration factor when creating an IEP as well as pushing for the least restrictive 

environment to be the general education setting. IDEA 97 listed factors that IEP teams 

must consider in the development, review and revision of each IEP. These amendments 

to IDEA in 1997 extended the rights of individuals with disabilities to include (a) 

students should be educated, to the maximum extent possible, in the general education 

setting, (b) assistive technology must be considered for every student when developing an 

IEP, (c) assistive technology may continue to be used outside of school (at home) in 

keeping with a students’ access to FAPE (Marino et al., 2006). 

Mittler (2007) states that the Individuals with Disabilities Education Improvement 

Act (IDEIA 2004) was not created to overhaul IDEA 97, but instead meant to address 

some issues that had come to light since the 1997 legislation. An important finding was 

included in IDEIA 2004: 

(5) Almost 30 years of research and experience has demonstrated that the 

education of children with disabilities can be made more effective by… 

(H) supporting the development and use of technology, including assistive 

technology devices and assistive technology services, to maximize 

accessibility for children with disabilities [20 U.S.C. § 1401 (c)(5)(H)]. 
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Assistive technology devices and services can be considered related services or 

supplementary aids when used to support a student with disabilities in the least restrictive 

environment (Bartlett, Etscheidt, & Weisenstein, 2007). 

Federal laws and regulations have included both technology mandates and 

funding to support research, development and training (Blackhurst, 2005a). The 

literature shows how The Tech Acts, ADA, and IDEA, among other legislation and 

amendments, have provided numerous programs and services to assist people with 

disabilities obtain equal access to and use of assistive technology devices and services. 

The federal legislation enacted confirms the importance that the government had placed 

on assistive technology in the lives of children with disabilities. The use of the correct 

assistive technology devices and services can bolster the level of success, in numerous 

areas, for a student with disabilities. 

The passage of the Education for Handicapped Children of 1975 allowed for 

legislation to be passed that affected the educational programs and physical environment 

of public schools for students with disabilities. Although the 1975 legislation did not 

reference the selection and use of assistive technology devices, it did guarantee a “free 

and appropriate education for all children with disabilities” (FAPE) (Wallace, Flippo, 

Barcus, & Behrmann, 1995). Disability legislation in the 1980’s focused on providing 

individuals with disabilities with the functional supports and tools they need to become 

participating members within their communities (Wallace et al., 1995). The Technology 

Related Assistance for Individuals with Disabilities Act of 1988 supported this ideology. 

The formal definition of assistive technology devices and services was introduced in this 

piece of legislation and is still used in current disability legislation. The Education of the 
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Handicapped Act Amendment of 1986 laid the foundation for early intervention 

programs for children with disabilities. A main focus of this legislation was a mandate 

for the design, adaptation and utilization of new technologies and media for educating 

children with disabilities (Behrmann, Morrissette, & McCallen, 1993). 

In 1990, funding for the training of special education personnel in the delivery of 

assistive technology (AT) services and devices became a priority for the Office of Special 

Education Programs (OSEP). The director of OSEP wrote a letter stating that AT should 

be considered within the Individual Education Program (IEP) for each student when 

appropriate. This policy allowed for legislation to be passed that supported amendments 

to the Education for Handicapped Children Education Act Amendment of 1986 (Wallace 

et al., 1995). 

Many changes came to the educational programs of students with disabilities 

when the Individuals with Disabilities Education Amendment Act (IDEA) of 1997 was 

passed. IDEA (1997) required that students with disabilities be educated within the 

general education setting to the greatest extent possible. As a result, schools were 

mandated to supply students with disabilities with the needed services, aids and 

accommodations to promote their success within the general education environment. 

Assistive technology devices and services were required as a consideration for each 

student. If AT was considered necessary for FAPE, then the school district was legally 

mandated to provide the devices and services. Few changes were made in regard to 

assistive technology in the reauthorization of Individuals with Disabilities Improvement 

Act of 2004. Medical devices that were surgically implanted or the replacement of such 

devices were not considered AT devices (IDEIA, 2004). 
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Theoretical Framework 

Students identified as disabled have varying levels of difficulty accessing 

educational opportunities and materials (Rose & Meyer, 2000). The Universal Design for 

Learning (UDL) framework was created in the early 1990s by staff at the Center for 

Applied Special Technology, the Council for Exceptional Children and others (Pisha & 

Coyne, 2001). Its purpose was to create a successful learning environment that would 

support and challenge students while minimizing barriers. UDL presents teaching 

approaches for support and learning differences while providing a wide variety of options 

for students (Rose & Meyer, 2002). 

The concept for UDL extends from an architectural movement called universal 

design (UD) that was created by Ron Mace at North Carolina State University. The 

primary purpose for UD was to create structures to accommodate all users and eliminate 

the need for additional adaptations or designs (Rose & Meyer, 2002). The seven 

principles used to accomplish this were: equitable use, flexibility in use, simple and 

intuitive use, perceptible information, tolerance for error, low physical effort and size and 

space for approach and use (King-Sears, 2009). UDL uses this premise by providing 

access to both the environment as well as the curriculum. 

The official definition of Universal Design for Learning (UDL) by the Higher 

Education Opportunity Act (2008) is as follows: 

A scientifically valid framework for guiding educational practice that (A) 

provides flexibility in the ways information is presented, in the ways students 

respond or demonstrate knowledge and skills; and in the ways students are 

engaged; and (B) reduces barriers in instruction, provides appropriate 
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accommodations, supports, and challenges, and maintains high achievement 

expectations for all students, including students with disabilities and students who 

are limited English proficient. (Higher Education Opportunity Act, 2008, 4137— 

11) 

In education the phrase universal design is usually associated with technology 

however it also encompasses pedagogy, or instructional practices, used for all students 

(King-Sears, 2001; Rose & Meyer, 2000). The UDL framework is an extension of Lev 

Vygotsky’s work (1978) as well as brain research advances in the area of learning and 

processing information. Vygotsky makes the case that learning is made up of the 

recognition of new information, ways to process that information and engagement in the 

learning task (Rose & Meyer, 2006). Rose & Meyer (2002) cited brain-imaging research 

that was conducted while subjects were performing learning tasks in reading and writing. 

The results indicated that recognition networks, strategic networks and effective networks 

are three separate neural networks performing in the brain during learning. Based on the 

above findings, the researchers at CAST created the frameworks for UDL which divides 

the curriculum into three networks: 

a. Recognition network (What am I learning?) 

b. Strategic network (How will I learn?) 

c. Affective network (Why should I learn this?) 

The researchers at CAST created three guiding principles for developing 

curricula. These were created to minimize barriers to learning, build on the strengths of 

the student and allow multiple ways for students to succeed. The foci of these principles 

are: 
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a. diverse recognition networks and providing multiple means of 

representation 

b. diverse strategic networks and providing multiple means of action and 

expression 

c. diverse affective networks and providing multiple means of 

representation. (Rose, Meyer & Hitchcock, 2005) 

Recognition networks enable a learner to collect information and facts that 

support the “what” of learning (Rose et al., 2005). Even when a learner is able to 

recognize information, the way in which that information is processed can vary. As a 

result, teachers should offer multiple means of representation that could include a variety 

of formats and opportunities to acquire the information necessary to be successful. 

Strategic networks help the individual plan and perform a task. This represents 

the “how” of learning (Rose et al., 2005). Offering multiple means of action or 

expression allows the student to demonstrate what they have learned. 

Affective networks represent the “why” of learning by supporting the motivation 

and interest of a student working on a task (Rose et al., 2005). Offering multiple means 

of engagement allows students to have meaningful experiences during learning. This 

network provides a means for students to have a choice in their participation in the 

learning activity. 

Universal design for learning is a process that includes general products or 

strategies that can be used by students with or without disabilities (Evans, Williams, King 

& Metcalf, 2010). UDL represents a shift in how teachers look at learner differences and 

differentiate instruction. Emphasis is placed on adapting a curriculum to meet student 
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needs rather than expecting the learner to adapt to the curriculum (Rose & Meyer, 2006). 

By using UDL, learners have opportunities to choose from many instructional 

approaches. UDL should provide leveled materials and technology that support as well 

as challenge students in their endeavor for success (Silver-Pacuilla, 2006). Assistive 

technology is essential in the use of a universal design for learning instructional plan and 

in return a universal design for learning allows for the curriculum content to be 

accessible, helping to make assistive technology more valuable (Basham, Israel, Graden, 

Poth, & Winston, 2010). 

Sweller’s (1988) cognitive load theory provides a framework for understanding 

the effects of assistive technology (Paas, van Gog & Sweller, 2010). According to his 

theory, an individual’s working memory is limited. This has implications for 

instructional design in that when new information is presented in a manner that overloads 

ones cognitive resources, learning does not occur (Paas & Ayres, 2014). As basic 

reading skills are developed, the lower-level cognitive process of decoding text becomes 

automatic and therefore more cognitive resources are available for the higher level skill 

of comprehension (Kendeou, Brock, Helder & Karlsson, 2014). Students with weak 

basic reading skills may reach their cognitive capacity decoding the words and, therefore, 

not have enough working memory available for comprehension. When students are able 

to use AT to listen to text (e.g.: audiobooks) instead of or in conjunction with reading 

print materials, they can use their working memory to comprehend because the decoding, 

which is not yet an automatic skill, is already being done for them (Marino, 2009). 
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Assistive Technology Defined 

The definition of assistive technology may be thought of in three components: 

what it is, how it is made and its use (Bryant & Bryant, 2003). The what refers to the 

actual unit which can be an item, a piece of equipment or a product system. The how 

refers to whether the device is purchased “as-is” from a store, modified or customized. 

This device can be purchased from a vendor, tailored from another device or made from 

scratch. The use of the device refers to the function of the device as it pertains to the 

user. Mistrett, Lane and Ruffino (2005) clarified that assistive technology devices and 

services should make it possible for a child to move, eat, play, sit, communicate and 

interact with others. 

Assistive technology allows students with disabilities to perform tasks or 

complete assignments that they would not typically be able to do successfully without 

accommodations or support within the general education classroom (Quenneville, 2001; 

Netherton & Deal, 2006; Sze, 2009). There are several areas of application when 

discussing assistive technology devices and services (Simpson, McBride, Spencer, 

Lowdermilk & Lynch, 2009) (see Appendix B). Many different applications exist within 

the classroom depending on the individual needs of each student. For the purposes of this 

study, the relevant area of application is education. 

By definition, an AT device includes a wide range of tools. A selection of an AT 

device is based on the individual needs and abilities of each person. Assistive technology 

devices are classified based on their use within one of the following categories: mobility 

and positioning; oral communication; computer access; leisure and motivational; sensory; 

environmental controls; or learning and educational (Bryant & Bryant, 2003; Cook & 
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Hussey, 2002). Individuals may use one or more devices for multiple functions in 

various settings. 

Assistive technologies exist on a continuum. They can be low-tech, mid-tech or 

high-tech. There are many solutions that do not involve any technology or computers at 

all. When attempting to match a device to a student’s needs, starting with low-tech 

devices and progressing towards the higher level will provide the student the best 

opportunity to use the most appropriate assistive technology. 

Low-tech devices are defined as being relatively inexpensive which make 

activities of daily living easier or even possible (Dell, Newton & Petroff, 2008). Low-

tech communication systems are non-electronic or use electronic components that are not 

computer based. Picture communication boards, alphabet boards and eye gaze boards are 

examples of low-tech non-electronic systems. These devices typically do not require a 

power source, have limited moving parts and can usually be purchased at a typical store. 

Raised line paper, specialty pens or pencils, pencil grips and colored overlays are also 

examples of low-tech assistive technology devices (Beck, 2002). Low-tech devices can 

easily be used by anyone in the classroom (Kurtts, Dobbins, & Takemae, 2012). 

Mid-tech devices are electronic in nature but tend to be much less expensive and 

require less training than high-tech devices. The National Assistive Technology 

Research Institute (NATRI) describes mid-tech as non-complicated mechanical devices. 

Some examples of mid-tech devices are books on tape or digital formats, timers, simple 

switches, talking picture albums and picture symbols. These items may have some 

moveable parts, require some training, use batteries or USB power and are generally 
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more expensive than low-tech devices (Stachowiak & Estrada-Hernandez, 2010). Kurtts 

et al. (2012) also state that mid-tech devices lend their applications to all students. 

Dell et al. (2008) describe high-tech devices as those that are “powerful, flexible 

and offer unique benefits which can be used for many different tasks.” These systems 

include microcomputer components, including hardware and software, and allow for 

storage and retrieval of information (Beck, 2002). These devices often require a power 

source or are run on a device that has a power source, require extensive training, 

considered to be expensive and have sophisticated electronic components (Floyd, Canter, 

Jeffs & Judge, 2008). High-tech devices usually involve a combination of devices that 

depend on each other. They are more limited because they are designed to alleviate 

specific challenges. Multiple level voice output devices, text to speech devices, speech 

recognition software, communication devices, telecommunication devices and alternative 

keyboards are some examples of devices that are considered high-tech. 

Legislation states that interventions utilized in schools must be research based. 

As a result, greater emphasis has been placed on conducting that research. This 

researcher found few studies have explored the effectiveness of various types of devices 

and services and even fewer studies have explicitly studied specific academic areas of 

need in relation to specific areas of disability. Despite gains that are continuously being 

made in the area of assistive technology to support the learning of students with 

disabilities, educators continue to underuse this technology, especially for students 

without physical disabilities. There are practitioners that still doubt the benefits of 

technology in fostering literacy skills (Van Wyk & Louw, 2008). As Stanberry and 

Raskind (2006) stated, “assistive technology does not cure or eliminate learning 
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difficulties but it helps a learner reach his/her full potential as it utilizes their strengths 

and allows them to bypass areas of difficulty.” Previous researchers have called for 

studies that include student characteristics in conjunction with AT devices and services 

that are implemented to provide empirical support for the increased use of technologies in 

schools (Forgrave, 2002). 

Explosion of Technology 

Technology has impacted schools, classrooms and our personal and professional 

lives. One of the greatest challenges today is keeping up with the assistive technology 

devices and services that are available for use. The development of numerous devices 

can be overwhelming to all parties included in the assistive technology decision-making 

process. Parette and Peterson-Karlan (2007) state that equipment is “constantly evolving 

and new products find their way into the education marketplace at a dizzying pace.” 

Edyburn (2000b) noted that “the pace of change in the technology marketplace 

challenges scholars and practitioners to maintain their currency in the discipline of 

special education technology” (p.8). Although there are many assistive technology 

solutions that do not involve technology or computers, there are also numerous devices 

that consumers, teachers and families are not even aware of. As an example, 

ABLEDATA (2004) lists almost 40,000 product listings in 20 categories on their website 

(www.abledata.com). The 20 categories pertain to the function that the device can 

provide for the user. Due to technology explosion, it is nearly impossible for teachers to 

stay current with the changing technological trends as well as the amount of literature and 

number of devices currently available. As a result of the growth of technology in 

addition to the increased federal and state mandates regarding education, teachers find 
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themselves lacking the time or knowledge needed to process all of the components 

involved with the assistive technology process in regard to selecting appropriate 

individual technologies and implementing them. Researchers such as Bausch and 

Hasselbring (2004) and Poel (2007) agree that the high numbers of assistive technology 

devices now available is a barrier to the successful implementation of assistive 

technology for a student with a disability. 

Benefits of Assistive Technology 

Assistive technology does not lessen or take away learning deficits, however, it 

can help students achieve their potential by allowing them to use their strengths and get 

the job done more independently. Assistive technology devices or services compensate 

for skills deficits or areas of disability that a student may possess. Raskind (2008) stated 

that the use of assistive technology to enhance learning is an effective approach for many 

students. Children often experience greater success when they are able to use their 

abilities to work around their challenges (disabilities). Assistive technology devices for 

students with disabilities are meant to assist with the enhancement of each child’s unique 

processing abilities and maximize learning outcomes (Marino, Sameshima, & Beecher, 

2009). 

Educational Benefits 

Cullen, Richards and Frank (2008) conducted a study to measure the effectiveness 

of assistive technology as it pertains to writing. Seven fifth grade students with written 

expression goals on their IEP’s were chosen for the study. The baseline phase was one 

week long and consisted of three handwritten writing samples. Phases two and three 

each lasted for three weeks. A total of nine writing samples, per phase, were collected 
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from each participant. In the second phase a talking word processor with a spell check 

function was used. In the third phase, the program used in phase two was utilized along 

with a word prediction component. All of the participants improved on all four of the 

following dependent variables: average number of words, average number of 

misspellings, accuracy percentage and total rubric score. Wissick (2005) reported that 

assistive technologies such as alternative keyboards, word processors and word 

prediction software can improve the effectiveness of student written language skills. 

Assistive technology that has been integrated into classrooms and student success within 

the general education classroom setting has been documented. These conclusions support 

the claim that assistive technologies can provide an access to learning, as well as success, 

for students with disabilities. 

Howell, Erickson, Stanger and Wheaton (2000) conducted a study among first 

grade students with disabilities across six states. They wanted to investigate the effects 

that a software-based early intervention reading program would have on the early reading 

abilities of this particular student population. Although the students in this study all came 

from different geographic regions, varied school setting, and had a variety of disabilities, 

they all achieved measurable gains in their phonemic awareness, word reading and word 

writing skills. 

Cihak and Bowlin (2009) reported on the benefits of using video modeling as an 

instructional delivery system in regard to basic geometry skills. The participants in their 

study were three high school students identified with learning disabilities. All three of 

the students received over 15 hours of special education services per week and also 

participated in a math tutor program before school. A handheld computer (tablet) was 
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utilized for homework as well as in class. The students accessed a teacher created video 

clip consisting of instructions and an actual lesson. All three students were assessed 

through a process using baseline quizzes and homework assignments. The results were 

consistent for all three students. The average for each area was 6% during the baseline, 

93% during intervention using the tablet and 89% at the six-week follow up probe. 

Results of these studies support the fact that AT provides benefits to students with 

disabilities. 

IEP Process 

A student is determined to be eligible for special education through an eligibility 

evaluation process. When a child is suspected of having a disability or needing extra 

support services, the child’s teacher, another school professional or a parent begins the 

process by submitting a referral for evaluation. Poor academic performance and/or 

continued misbehavior or disruption of the learning environment are often prerequisites 

to the referral. The eligibility team members are authorized to determine whether the 

child is found to have a disability that affects the child’s ability to access the general 

education curriculum without specialized instruction. This is done through an array of 

data types, assessment instruments and methods in order to create an accurate report. If a 

disability is found, the child receives an IEP after 30 calendar days of the initial 

determination (“Assistance to States”, 2006b). 

Multidisciplinary teams become involved to help determine the child’s individual 

strengths and needs. These teams are made up of, but not limited to, parent/guardian(s), 

classroom teacher, special education teacher, school psychologist, related service 

providers (OT/PT/Speech/Hearing/Vision), educational advocates and at times the 
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student. All team members may contribute to the development of the goals and 

objectives on the IEP. The goals and objectives reflect that specific student’s 

educationally related needs. Although the content of the IEP is unique to each child, the 

structure follows regulations related to IDEA 2004 (“Assistance to States”, 2006f). The 

IEP team must review the IEP at least once a year (annual review). The student must be 

reevaluated every three years to determine whether services are still appropriate or need 

to be changed or discontinued (triennial review). 

The IEP is reviewed and finalized at the formal meeting that includes educational 

representatives as well as the parents of the student and any advocates they choose to 

bring. The IEP is a written statement that sets learning goals for a child and describes the 

services the school will give him/her. The IEP must include the child’s present levels of 

academic and functional performance (PLEP) which is how they are currently doing in 

school, measurable annual education goals as well as short term objectives for the child 

and how the school will track their progress and the services the child will receive 

including special education related, supplementary and extended school year services. In 

addition, the timing of services (when they start, how often they occur and how long they 

last), any accommodations (changes to the child’s learning environment), any 

modifications (changes to what the child is expected to learn or know), how the child will 

participate in standardized tests and how the child will be included in general education 

classes and school activities must also be included in every IEP. Assistive technology 

may be used as an accommodation (“Assistance to States”, 2006b; US Department of 

Education & Office of Special Education and Rehabilitative Services, 2006). The use of 
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an effective assistive technology requires a match between the needs of the user and the 

AT chosen. 

Assistive Technology Evaluation Process 

As Lartz, Stoner and Stout (2008) state, assistive technology is a broad term that 

refers to accommodations for both physical disabilities as well as cognitive differences. 

All technology can be assistive depending on how it is used. It must also assist with or 

extend human capabilities. Assistive technology offers a bridge between the needs of a 

student and their actual abilities. It connects abilities with an educational opportunity that 

would be blocked by a disability without the assistance. Assistive technology offers 

students access to books and information about a world of concepts that is otherwise 

inaccessible to them. Due to rapid technological advances, there exists a myriad of 

choices for AT software of all kinds. Some examples of this software for students with 

language based academic needs are: word processing software, voice recognition 

software, text to speech software, e-books, Read Out Loud and OpenDyslexic font for 

dyslexic readers. For educators to effectively integrate assistive technology into a 

curriculum that would assist the student with an academic need to improve their English 

reading comprehension, the needs of each student must be carefully assessed and 

matched with appropriate and adequate technologies. Matching students with appropriate 

hardware and software alone is not enough to ensure success. Students must also be 

taught how to apply the software strategically to benefit from the curriculum 

enhancement. 

For many students with disabilities, the effective use of assistive technologies can 

be the difference between successful and unsuccessful educational and social 

39 



    

 

 

            

             

           

     

              

              

               

                

              

              

              

               

              

             

             

             

              

    

                

            

               

              

                 

experiences. Assistive technologies provide greater independence within and access to a 

variety of environments. These technologies are created, modified or adapted to make 

educational, social, recreational, vocational and daily living tasks easier. 

The Role of the Teacher 

Effective assistive technology requires a match between the needs of the user and 

the device or service (King, 1999). The evaluation process for the consideration of 

assistive technology is an important process. The teacher plays an important role in the 

process and therefore needs to know the steps to ensure that a quality evaluation is done, 

the questions to ask and where resources and information can be obtained. 

Although the teachers take the initial main role in the consideration of assistive 

technology, they also need the support of and collaboration time with the IEP team 

members. An effective evaluation process relies on the knowledge of the teacher as well 

as other IEP team members. The teacher needs to understand what assistive technology 

is and what devices and services are available even though technology is constantly 

changing. Knowing how assistive technology devices and services are classified help the 

teacher make the best decisions possible in support of students with disabilities. 

Ultimately the teacher needs to have a clear process to screen the assistive technology 

needs of students. 

Beigel (2000) stated that the strengths and abilities of the student must be kept as 

the objective during the assistive technology assessment phase. According to Beigel 

(2000), there are three strands to the assessment process. These are the learners, their 

environment and the technology. He notes that the three strands are connected because 

the learner must use the technology in many environments. As a result, all three of the 
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strands must be considered to avoid a failed evaluation and unsuccessful use of the device 

or service. 

Teachers must determine if a child requires the assistance of assistive 

technologies to overcome barriers to a FAPE. If it is determined by the entire IEP team 

that a student with disabilities requires AT to access a free appropriate public education 

then an evaluation must occur to match the needs of the student to an appropriate AT 

solution. 

The special educator assumes most of the responsibility for providing access to 

the curriculum for students with disabilities. While it is the job of these educators to 

adapt and modify the curriculum using a variety of strategies and tools, building level 

administrators are required to manage, lead, supervise and improve upon programs for 

students with disabilities. The mandated increased use of assistive technology as a means 

for accessing the curriculum is one of the most significant changes in special education 

and federal legislation. To the best of their ability, special educators utilize recent 

innovations and research to create opportunities for students with disabilities to be taught 

and assessed alongside of their non-disabled peers. (Reed, 1999). 

The Role of the IEP Team 

While the reauthorization of IDEA (2004) required IEP teams to consider 

assistive technology for every student with a disability, there was no specific direction 

given by the federal government on how to monitor the process at a building level 

(Edyburn, 2005b; McMahon, 2004; Peters, 1999). This has resulted in a lack of 

uniformity and policies and procedures within school districts (McMahon, 2004). 
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A student is found eligible for special education through the eligibility testing 

process. The team members that complete the testing are authorized to determine, from 

the testing results, if a child is found to have a disability that affects the child’s ability to 

be successful in a general education setting without specialized instruction. If a child is 

found to require an assistive technology device or service, Bowser & Reed (2004) 

suggested that an IEP team must first determine if a device is instructional or assistive. If 

the device or service were taken away and the student could no longer adequately 

complete the given task, the device or service is considered assistive technology for that 

individual. If the IEP team determines that a student with disabilities requires assistive 

technology to have access to a FAPE, then an evaluation must take place in order to 

match the individual needs of a student to an assistive technology solution. Once a 

potential solution has been selected, trails and data collection occur. Equipment trials 

and data collection must continue to occur until an effective solution has been found. 

Once a successful match is found, the assistive technology plan is documented in the 

student’s IEP and is reviewed annually (see Appendix C). 

The National Assistive Technology Research Institute (NATRI) advises IEP 

teams to always begin at the low-tech end of the continuum when selecting an assistive 

technology device. This strategy will provide a student with disabilities the best 

opportunity to use the most appropriate and efficient device. NATRI defined low-tech 

devices as non-electric devices, medium-tech as non-complicated mechanical devices and 

high-tech as devices that use sophisticated electronics or computers. 

Due to the different needs of each student, a “one size fits all” approach is not 

appropriate in selecting assistive technology devices or services (Simpson et al., 2009). 
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All members of the IEP team must select AT based on the student’s current skills, goals 

and objectives that are indicated on the IEP (Messinger-Willman & Marino, 2010). 

Assistive technology must be considered at every IEP meeting. Evaluations must take 

place to ensure that appropriate devices, tools and services are being chosen. Assistive 

technology devices must be provided and maintained in conjunction with training and 

services obtained as appropriate (Bowser & Reed, 2004). 

Conclusion 

As with all educational interventions, the use of assistive technology may or may 

not have a bearing on the educational outcome of a student. The outcome is dependent 

on the implementation of the appropriate device or service considered in meeting the 

individualized teaching and learning goals. Students with disabilities are more 

effectively educated when high expectations for achievement and equal access to the 

general education curriculum are provided. Effective educational services must include 

the appropriate supports, related services and aides required for those students to have 

access to the general education curriculum and ensuing adult success. 

In addition to the above examples, there is research that supports that the use of 

assistive technologies in the classroom can improve educational outcomes (Beck, 2002; 

Schlosser and Blischak, 2004; Hetzroni and Shrieber, 2004). Assistive technology has 

the potential to improve the educational performance of students with disabilities. 

Traditional classrooms and lessons can be made more powerful for all students by 

providing access to technology-rich resources, multi-modal lessons and tools that foster 

independence. 
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CHAPTER 3 - Methodology 

Overall Approach and Rationale 

AT has the potential to help reduce the achievement gap by providing students 

with a means to improve access to the general education curriculum through 

compensating for identified disabilities. This can result in greater independence and 

achievement. 

The purpose of this study is to conduct a quasi-experimental evaluation to 

determine the impact, if any, that assistive technology devices have on the academic 

growth of students identified as having a disability with an academic need in reading as 

indicated by their IEP. It is expected that the students that have the added support of 

assistive technology will show more growth as evidenced through the change in their IEP 

reading goal (IEP progress) than their peers with the same goal without the support of 

assistive technology. 

This research study will be guided by the following research questions: 

1. Do students who have been identified with a disability with an academic need 

in reading who use an assistive technology support perform better than 

students who have been identified with a disability with an academic need in 

reading who do not use an assistive technology support? 

2. Is there a significant difference, within the treatment group, between the level 

of assistive technology that is utilized and student growth? 

3. Is there a significant difference between all 3 groups based on the level of 

assistive technology and their IEP progress? 
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While there are existing models available to facilitate the consideration of 

assistive technology in schools, there is little empirical data to indicate how successfully 

these models are integrated into the assistive technology decision making process. 

Research Methods 

In a quasi-experimental evaluation, differences in outcomes are determined 

between a control group and a treatment group just as in a classic experiment. Quasi-

experiments are identical to experiments in purpose and numerous structural details with 

the defining difference being nonrandom assignment. Quasi-experiments use design 

rather than statistical controls to create the best possible approximation. This research 

method is suitable because it allows the researcher to obtain specific information for 

exploring and generalizing the results from a particular population. The treatment 

outcome is determined by nature, an accident or some other action beyond the 

researchers’ control (Shadish, Cook, & Campbell, 2002). The specific design element 

that will be used by this researcher is matched comparison groups. Through matching, 

researchers match participants in each group on as many characteristics as possible to 

ensure that the control and treatment groups are as similar as possible (Shadish et al., 

2002). Another issue that must be considered is the way in which a particular outcome, 

the dependent variable, will be measured at the end of the treatment period (Slavin, 

2007). 

Population 

The population of the selected school district consisted of 31,398 pupils in Pre-K 

through grade 12 in 2016-2017. Fifty-one percent were males and forty-nine percent were 

female. Twenty-three percent of this number, or 7,083 students, were identified as students 
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with disabilities (data.nysed.gov). This researcher was provided de-identified data for 23 

classified students within the district, excluding the school where the researcher is 

employed, in grades K-6 with three specific assistive technologies indicated. This 

researcher was then provided de-identified information from 3573 classified students from 

within the district in grades K-6 with an identified need in reading with no AT identified 

on their IEP. A matched pair method was selected to determine if the use of assistive 

technology made a difference in the outcome. 

Subjects 

The sample is from an urban public school district in the Northeastern US that 

consists of 55 schools. The school district that was used for this study has developed its 

own Assistive Technology Evaluation form that is used in the referral process (see 

Appendix D). One individual services the entire district (public, private and charter) for 

assistive technology services. Treatment and comparison group students had a disability 

classification, the same IEP goal that focused on reading and were in the same grade 

level. There were 40 identified participants between first and sixth grade. While all of 

the baseline (pre-intervention) characteristics were similar, the control group did not have 

assistive technology supports identified in their IEP while the treatment group did have 

identified assistive technology supports in their IEP. 

Independent Variables 

For this study the independent variables were level of assistive technology and 

treatment groups. The variables were coded as follows: 

1. Level of Assistive Technology: None = 0; Mid-Tech = 1; High-Tech = 2 
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Varying levels of assistive technology were indicated in the IEP’s of the treatment 

group. Although the district studied offers a total of 31 assistive technologies for 

teachers to select from, there were only three assistive technologies that were found on 

the IEP’s of students with reading goals. 

• “Access to Augmentative Communication Device” indicates high-tech AT 

and consists of an Apple based device with a communication app, an iOS-

based device with a communication app or another speech generating device 

that could be accessed via digit or eye gaze. 

• “Access to a Computer” indicates high-tech AT and may be either a class 

workstation or a laptop depending on what is available in the classroom. 

• “Access to Word Processor” indicates mid-tech AT as a portable word 

processor that the student can type on, save to a thumb drive and print from a 

computer however it does not have internet access or the full features of a 

laptop (no MS Word, Excel, etc.). 

2. Treatment Groups: 1 = students without assistive technology; 2 = students 

with assistive technology 

Dependent Variable 

For this study, the dependent variable was IEP progress coded as the following: 

1. IEP Progress: 

Not Achieved (NA) =1; The student has not achieved the goal. 

Progressing Inconsistently (PI) = 2; The student is making inconsistent 

progress and may not achieve goal. 
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Progressing Gradually (PG) = 3; The student is making less than anticipated 

progress but may still achieve the goal. 

Progressing Satisfactorily (PS) = 4; The student is making satisfactory 

progress and is expected to achieve the goal. 

Achieved (A) =5; The student has achieved the goal. 

The school district that was used for this study uses a system, IEP Direct, for data 

management purposes. IEP Direct is a comprehensive data management solution for 

special education programs that is tailored to each state’s unique regulations. IEP 

progress was measured through assessment tools. The main assessment tool that was 

consistently used through the grade levels identified in the study is DIBLES which is a 

formative assessment that measures reading progress three times a year. Benchmark 

scores from DIBELS (see Appendix A) were used as a factor when determining IEP 

progress. 

Procedures 

This study received approval from the State University at Buffalo (UB) 

Institutional Review Board (IRB). After the application was completed and submitted, it 

was determined by the director of the Social and Behavioral Research Support Center 

that because UB was not engaged in the human subject portion of this research that 

therefore an UB-IRB review was not required. Following this study, all research files 

will be kept for 3 years, in confidential storage at UB in room 08R Baldy Hall. This 

researcher then submitted the required paperwork to conduct a study within the identified 

school district. The Office of Shared Accountability (OSA) maintained that they must 

obtain the data used for the study. This researcher already had obtained de-identified 
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data for 30 students (15 matched pairs) from a third party however was not allowed to use 

it because it was not obtained through the OSA. 

This researcher did not have contact with any human subjects. All data provided 

to this researcher was de-identified so that there was no evidence of confidential 

information regarding the subjects. The initial request had to be revised as there was 

assistive technology indicated on the IEP’s however those students did not have specific 

reading goals. As stated above, the district studied offers a total of 31 assistive 

technologies for teachers to select from but there were only three assistive technologies 

that were found on the IEP’s of students with reading goals. 

This researcher was provided de-identified information for 23 classified students, 

from the OSA, within the district (excluding the school where the researcher is 

employed) in grades K-6 with the following Assistive Technologies indicated: Access to 

Augmentative Communication Device, Access to a Word Processor and Access to a 

Computer. 

This researcher was then provided de-identified information from 3573 

classified students from within the district in grades K-6 with an identified need in 

reading with no assistive technology identified on their IEP. After receiving this data, it 

was filtered to match grade levels and reading goals with the treatment group. Disability 

and class type were matched as closely as possible after the primary filtering was 

completed. After filtering to match for grade level and reading goals, there were 20 

students in the control group. There were 3 students that had assistive technology on 

their IEP with an identified need in reading for which a match could not be located. 

These students were in grades 1, 3 and 6. Out of the 20 matched pairs, 8 did not have 
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identical identified special education classifications. Out of the 20 matched pairs, 6 did 

not have the same classroom setting. 

This researcher coded the data as described above in preparation to run a paired 

samples t-test, individual samples t-test and one-way ANOVA to determine if any 

significant statistical difference existed between the control and treatment groups in 

regard to the impact of varying levels of assistive technologies on academic growth in 

reading. 

Design and Analysis 

To better detect the effectiveness of assistive technology supports on children that 

have been identified as disabled with an academic need in reading, this researcher used 

paired samples t-test, independent samples t-test and one-way ANOVA designs to 

examine the effect of the assistive technology. Outcomes for this study were determined 

based on identified growth on 2016-2017 IEP goals. 

The three tests employed used a treatment group and a non-treatment (control) 

group to test the research questions. For question one, “do students who have been 

identified with a disability with an academic need in reading that use an assistive 

technology support perform better than students who have been identified with a 

disability with an academic need in reading who do not use an assistive technology 

support?” a paired samples t-test was used. The purpose of the “before and after” design 

was to determine if a significant difference existed between the performance of students 

who have been identified as having a disability with an academic need in reading that use 

assistive technology and those that do not use assistive technology in their IEP outcomes. 
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For question two, “is there a significant difference, within the treatment group, 

between the level of assistive technology that is utilized (mid-tech or high-tech) and 

student growth?” an independent samples t-test design was used. This design was used to 

determine if, for those who used AT, the type of technology made a specific difference as 

evidenced by their IEP outcomes. 

A one-way ANOVA design was used for research question three which was, “is 

there a significant difference between all 3 groups based on the level of assistive 

technology and their IEP progress?” This was chosen to discover which technology, or 

none at all, made a difference on the academic growth of the students that were selected 

for this study. 

One of this paper’s primary arguments is that the quasi-experimental approach 

can be a potentially valuable means to obtain reliable estimates of the effect of assistive 

technology supports on children that have been identified as learning disabled with an 

academic need in reading. To better detect the effectiveness of assistive technology 

supports on children that have been identified as disabled with an academic need in 

reading, this researcher used quantitative tests to examine the effect of the assistive 

technology. Outcomes for this study were determined based on identified growth on 

2016-2017 IEP goals. The school district that is being used for this study uses a system, 

IEP Direct, for data management purposes. IEP Direct is a comprehensive data 

management solution for special education programs that is tailored to each state’s 

unique regulations. Each version of IEP Direct is designed to fully align with state 

requirements and is updated as those requirements change over time. Developed in 

collaboration with special education subject matter experts and practitioners, each version 
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includes required state reports, compliance validations and quality assurance checks. 

Growth is measured by the following progress codes in IEP Direct: A = achieved; PS = 

progressing satisfactorily; PG = progressing gradually; PI = progressing inconsistently; 

NA = not achieved and NS = not started. Students that achieve “A” or “PS” have 

successfully met the benchmark and therefore achievement has been met. Growth is 

identified by the special education team which consists of a general education teacher, a 

special education teacher, parent(s), therapist (as applicable), the building student support 

team chairperson as well as the school psychologist and/or social worker as applicable. 

Formative measures such as uniform district benchmark assessments and DIBELS as 

well as summative measures such as Journeys reading program assessments and the NYS 

ELA assessment results, as applicable, are used to determine growth in relation to the IEP 

goals and objectives. For this study, benchmark scores from the DIBELS assessment 

were used as an assessment to determine IEP growth. This formative assessment is 

administered to all grade levels included in this study. 

Researcher’s Role 

As a principal of a school that provides an educational and therapeutic program 

for only special education students in a large urban district, I have my own perceptions 

about assistive technology across the continuum that would benefit students that have 

been identified as disabled with an academic need in reading. I also was a special 

education teacher in the same large urban district. I have been out of the classroom for 

over 12 years so there was no chance that I ever came in contact with any of the students 

included in the study. 
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Throughout this study, I endeavored to be aware of my own potential biases and 

preconceptions. I expected the results of my data analysis to show that there would be a 

significant difference between the control and treatment groups. Given my background 

in special education, I assumed that the support of assistive technology would yield 

significant results in IEP progress and noticeable growth in DIBELS scores from the 

beginning of the year when compared to the end of the year. I was mindful that my 

experience as a special education teacher as well as an administrator in a school that 

programs only for special education students did not cause any conclusions to be 

prematurely drawn. 

Limitations 

This study does have several limitations. 

1. The study was limited to one school district. Sample size and unique 

participant demographics may be factors that affect the ability to generalize 

the results. The application of AT to support students in reading with only 

specific disabilities, due to the matched pair samples, decreases generalization 

of findings to all disabilities. All participants are from the same geographic 

region which decreases generalizability. If the study was expanded to include 

multiple school districts, the results may have been different or more 

generalizable. 

2. Quasi-experiments often result in different findings than true experiments. 

Quasi-experiments that are based on creative design techniques reduce various 

threats that may cause a study’s findings to be invalid or unreliable (Green, 

Camilli, & Elmore, 2006). 
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3. The sample size of the present study is limited to 40 students. 

4. The obvious concern with all of the quasi-experimental designs results from 

the method of choosing subjects to participate in the experiment. The control 

group and treatment group were chosen through a mix of convenience and 

randomization. The students in the treatment group were limited in number 

(23) for the selected grade levels. The students in the control group were 

chosen based on matching grade level and reading goal. At times these 

delineations allowed for a selection of only one student match. 

5. The availability of iPads, tablets and other forms of technology outside of 

school may mediate the effects in school and thus preclude significance. The 

levels of technology available to students today outside of school is often 

more advanced than what is offered as an educational support and therefore 

may change the relationship between the student and the effect assistive 

technology has on their learning. 

6. The data set that I was given permission from the district to use was different 

from the original data set I had obtained. Although the original data set was 

not allowed to be used, there was a greater significant difference noted when 

the statistical tests were run on that data than the data set that was allowed to 

be used and reported on. The more complete a data set provided by the 

district, the more accurate the analysis will be. 
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CHAPTER 4 – Data Analysis 

The purpose of this quantitative study was to examine the effect, if any, that the 

use of assistive technology had on students’ academic growth. Academic progress, for 

forty students who were classified as disabled with an academic need in reading, was 

measured through IEP progress. A paired samples t-test, independent samples t-test and 

one-way ANOVA were used to determine if a significant difference existed between the 

variables presented in each research question. An abbreviated data chart, Table 4.1, is 

being included in this chapter for reference. All-inclusive data charts, both original and 

coded, can be found as Appendix E and F. A coding key for the data chart (Appendix F) 

can be found in Appendix G. 
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Table 4.1 

CG # CG BOY CG EOY CG IEP 

PR 

TG # TG BOY TG EOY TG IEP 

PR 

TG AT 

1 8 7 PG 21 0 0 PI Aug 

Com 

Dev 

2 14 230 PG 22 40 109 PG Wrd 

Proc 

3 0 5 PG 23 0 0 PG Aug 

Com 

Dev 

4 147 160 PI 24 255 360 PS Wrd 

Proc 

5 7 12 PG 25 10 20 PG Wrd 

Proc 

6 90 176 PG 26 17 42 PG Comp 

7 9 14 PI 27 10 22 PG Aug 

Com 

Dev 

8 85 210 PG 28 5 23 PG Wrd 

Proc 

9 84 132 PG 29 95 197 PI Wrd 

Proc 

10 238 307 PS 30 115 272 PS Comp 

11 20 12 PI 31 31 86 PI Wrd 

Proc 

12 231 363 PG 32 3 171 PI Comp 

13 176 203 PG 33 161 272 PG Wrd 

Proc 

14 25 134 PS 34 21 21 PI Comp 

15 236 323 PI 35 308 379 PS Wrd 

Proc 

16 245 331 PG 36 257 272 PG Wrd 

Proc 

17 110 172 PG 37 2 11 PI Wrd 

Proc 

18 20 45 PG 38 42 58 PG Wrd 

Proc 

19 343 403 PS 39 327 303 PS Wrd 

Proc 

20 31 57 PI 40 10 23 PI Wrd 

Proc 

Key: 

CG = Control Group 

TG = Treatment Group 

BOY = Beginning of Year DIBELS scores (See Appendix A) 

EOY = End of Year DIBELS scores (See Appendix A) 

IEP PR = IEP Progress 

NA = Not Achieved 

PI = Progressing Inconsistently 

PG = Progressing Gradually 
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PS = Progressing Satisfactorily 

A = Achieved 

TG AT= Treatment Group Assistive Technology 

Aug Com Dev = Augmentative Communication Device (iPad with 

communication application, Dynavox or a similar communication device) 

Wrd Proc = Word Processor (device with the ability to type and save but no 

internet) 

Comp = Computer 

Research Question 1 

Do students who have been identified with a disability with an academic need in 

reading who use an assistive technology support perform better than students who have 

been identified with a disability with an academic need in reading who do not use an 

assistive technology support? 

A paired samples t-test was conducted to compare the academic progress of the 

students belonging to group 1 (students without assistive technology) and students 

belonging to group 2 (students with assistive technology) using BOY (beginning of year) 

DIBELS scores and EOY (end of year) DIBELS scores. The output of the paired 

samples t-test is below. 

Paired Samples Statistics 

Mean N Std. Deviation Std. Error Mean 

Pair 1 Beginning_of_Year 1.100 40 .3038 .0480 

End_of_Year 1.150 40 .4267 .0675 

Paired Samples Test 

Paired Differences 

95% Confidence Interval of 

Std. Std. Error the Difference 

Mean Deviation Mean Lower Upper t 

Pair 1 Beginning_of_Year - -.0500 .3162 .0500 -.1511 .0511 -1.000 

End_of_Year 

57 



    

 

 

   

    

       

 

              

              

              

               

             

     

                

                   

              

               

            

            

      

   

              

             

             

                

               

        

.323 

Paired Samples Test 

Df Sig. (2-tailed) 

Pair 1 Beginning_of_Year - End_of_Year 39 

This test was used to assess whether there are mean differences (which compare 

two averages and indicate if they are significantly different from each other) when the 

same group of people (study population) was assessed twice (BOY, EOY) to determine if 

an intervention (AT) had an impact by using a before-and-after design. The t-test also 

shows how significant the differences are (if those differences could have happened by 

chance). 

There was not a significant difference between BOY scores (M = 1.1; sd = .30) 

and EOY scores (M= 1.2; sd = .43; t(39) = -1.0, p = .323) for the population studied. 

These results suggest that the use of assistive technology does not have a significant 

effect on academic growth in reading for students that are classified as disabled with an 

academic need in reading. Specifically, these results suggest that whatever formative 

reading score improvement occurred (minimal or otherwise) for these students was not 

significantly different if AT was employed. 

Research Question 2 

Is there a significant difference, within the treatment group, between the level of 

assistive technology that is utilized (mid-tech or high-tech) and student growth? 

An independent samples t-test design was used for the second research question. 

This design was used to determine if, for those who used AT, the type of technology 

made a specific difference as evidenced by their IEP outcomes. The output of the 

independent samples t-test is below. 
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Independent Samples Test 

t df Sig. (2-tailed) 

IEP_Progress Equal variances assumed .587 18 .564 

Independent Samples Test 

t-test for Equality of Means 

95% Confidence Interval of the Difference 

Lower Upper 

IEP_Progress Equal variances assumed -.5381 .9557 

Equal variances not assumed -.5615 .9791 

An independent samples t-test was calculated comparing the mean score of the 

student use of mid-tech level assistive technology devices to the mean score of the use of 

high-tech level assistive technology devices. No significant difference was found (t(18) 

= .587, p > .05). The mean of mid-tech level devices (N= 13, m = 2.923, sd = .7596) 

was not significantly different from the mean of high-tech level devices (N= 7, m = 

2.714, sd = .7559). 

These results suggest that the level of assistive technology use by this specific 

treatment population sample does not have an effect on student growth. Specifically, my 

results suggest that for students that use either mid-tech or high-tech assistive technology, 

there is no evidence of significantly improved student growth as evidenced by their IEP 

progress. 

Research Question 3 

Is there a significant difference between all 3 groups based on the level of 

assistive technology and their IEP progress? 

A one-way ANOVA (analysis of variance) was the procedure that was used for 

the third research question. This statistical technique was chosen to determine whether 
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technology, or none at all, made a difference on the academic growth of the students that 

were selected for this study. ANOVA is used when comparing three or more groups of 

numbers. It is used to test whether more than two groups all have consistent means or 

whether one or more of them are different from the others. The alternative would be to 

run multiple two group t-tests which can lead to an increased chance of making a Type 1 

error (falsely concluding significance when there is no real effect present). This error is 

due to the increased number of two group comparisons when individual t-tests are used. 

When comparing more than two groups, this design provides a single answer (p) that will 

reveal if any of the groups are different from any of the other groups. The output of the 

one-way ANOVA is below. 

One-Way 

ANOVA 

IEP_Progress 

Sum of Squares df Mean Square F Sig. 

Between Groups .223 2 .112 .228 .798 

Within Groups 18.152 37 .491 

Total 18.375 39 

The IEP progress means of students who were presented with three different 

levels of assistive technology devices were compared using a one-way ANOVA. No 

significant difference was found (F(2,37) = .228, p = .798). There was not a significant 

effect of technology on the academic growth at the p < .05 level for the three conditions 

(no AT, mid-tech AT, high-tech AT). If p was less than .05 then a level of significance 

would have existed. The use of the three varied levels of assistive technology devices did 

not cause a significant difference in the growth of students as per IEP progress. 
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ANOVA does not look at the differences between pairs of group means; instead it 

looks at how the entire collection of group means is spread out and compares that to how 

much one might expect those means to spread out if all the groups were sampled from the 

same population if there were no true differences between the groups. Taken together, 

these results suggest that the use (or non-use) of assistive technology really does not have 

a significant effect on the academic growth of students. Specifically, my results suggest 

that when no AT, mid-tech AT or high-tech AT is used, no significant difference exists 

between the levels of academic growth among the three groups. 

Summary 

This chapter described results of research questions investigated in this study. 

Analyses were completed on data for 40 students who were classified as disabled with an 

academic need in reading. Twenty of the students had assistive technology indicated on 

their IEP and twenty did not. The student pairs were matched based on their IEP reading 

goals and grade level (see Appendix E and F). There were 3 levels of AT investigated for 

this study: none, mid-tech and high-tech. 

There were no significant differences noted in academic student growth as 

indicted by IEP progress for any of the statistical tests that were completed. This is not to 

say that there were not individual student gains made within the data, but that such gains 

were too small to demonstrate a significant difference at the .05 level of probability. 

Chapter 5 will provide a discussion of these results as they relate to the study’s 

research questions. Implications resulting from the study will be discussed, limitations of 

the study will be identified and suggestions for further research will be provided. 
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CHAPTER 5 – Findings and Recommendations 

Students identified with a disability are capable of learning and being successful 

in school. Curriculum, instruction and accommodations are all vital to this success (Eide 

& Eide, 2011). Under No Child Left Behind (NCLB) and in conjunction with the 

Individuals with Disabilities Education Improvement Act (IDEA) (1997) and the 

Individuals with Disabilities Education Improvement Act (IDEIA, 2004), it is mandated 

that students with disabilities have access to high quality general education curricula and 

also be held to high standards of achievement (USEDOE, 2004c). Students that have 

been identified with deficiencies in reading are at a disadvantage when attempting to 

learn in the classroom (Boyle, 2012; Chiang & Liu, 2011; Dunn, 2011; Wollak & 

Koppenhaver, 2011). What works best for a student is unique to each child. Assistive 

technologies hold significant promise as an educational support to improve access to 

general education curricula by providing students with the ability to compensate for 

learning difficulties caused by disabilities. 

Discussion 

The purpose of this study was to seek evidence regarding the relative contribution 

of assistive technology in supporting IEP goals and objectives for selected participants. 

The overarching hypothesis being tested in this study is that students who have been 

classified as disabled with an identified academic need in reading that use assistive 

technology will perform better than students who have also been classified as disabled 

with an identified academic need in reading who do not use assistive technology. 
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Summary of Findings 

The first research question in the study examined whether there was a significant 

difference between students who have been identified with a disability with an academic 

need in reading that use an assistive technology support and students who have been 

identified with a disability with an academic need in reading that do not use an assistive 

technology support. It was expected that the first analysis would show a statistically 

significant difference between group 1 (students without assistive technology) and group 

2 (students with assistive technology). It was also expected that the difference would 

show assistive technology providing a positive benefit. A significant difference would 

suggest that assistive technology provides better access to academic support in reading 

under the Universal Design for Learning theory and would therefore be considered an 

effective educational instrument. Using a paired samples t-test no significant difference 

was found. The study result, likewise, found that the independent variable (students with 

or without assistive technology) had no significant impact on the dependent variable, 

namely IEP progress (as measured by BOY and EOY DIBELS scores), in the 

experimental group. The study outcome failed to support the hypothesis that there was a 

significant relationship between the use of assistive technology and IEP progress on 

reading goals for the selected group. 

The second research question in the study analyzed whether there was a 

significant difference, within the treatment group, between the level of assistive 

technology that is utilized and student growth. The independent samples t-test was used 

to compare the means of two samples, specifically the use of mid-tech or high-tech 

assistive technology, and if there was any impact on student growth as evidenced by IEP 
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outcomes between the levels of technology used. The mean of mid-tech level devices (m 

= 2.923) was not significantly different from the mean of high-tech level devices (m = 

2.714). The outcomes suggested that no particular assistive technology is superior in 

terms of academic student growth in reading and thus, there was no statistical 

significance between the use of mid-tech and high-tech assistive technology as an 

effective support for students identified as disabled with an academic need in reading. 

The third research question in the study investigated whether there was a 

significant difference between all three groups of subjects (no assistive technology, mid-

tech or high-tech) and their IEP progress. A one-way ANOVA was used to compare the 

means of the three groups of subjects that vary on a single variable (level of assistive 

technology). This design provides a single answer that will reveal if any of the groups 

are different from any of the other groups. No significant difference was found between 

the IEP progress means of students who were presented with three varying levels of 

assistive technology support (F(3, 37) = .228; p > .05). The IEP progress of the students 

did not differ significantly despite the level of assistive technology support that they 

received. 

District Implications 

Even though researchers such as Boyle (2012), Dunn (2011) and McClanahan et 

al., (2012) have asserted that assistive technology has been shown to be beneficial to 

students who use it, the results from this study do not suggest a significant relationship 

between student growth for students who were identified with a disability with an 

academic need in reading and used assistive technology and those who did not use 

assistive technology. As a result, the impact of assistive technology on student growth, 
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as measured by IEP outcomes, for students who have been identified as disabled with an 

academic need in reading still remains unclear. While there was an improvement in IEP 

progress for some students, no significant relationship was found to imply that the use of 

assistive technology directly benefits students who have been identified as disabled with 

an academic need in reading as claimed by Chiang & Liu and Wollak & Koppenhaver in 

2011. 

The literature states that assistive technology exists on a continuum. The 

theoretical framework of this study, Universal Design for Learning, lends itself most 

closely to the use of low-tech and mid-tech technologies. The sample used for this study 

used only mid-tech or high-tech assistive technology. Due to the fact that these types of 

AT are the most expensive, one would hypothesize that these would produce the greatest 

positive results. Based on the quantitative tests that were employed throughout this 

study, the results were found to be insignificant. These results produced information and 

insight into the possible restructuring of the process for determining and assigning 

assistive technology throughout the district. They lend themselves to examining the 

entire process from both educational and fiscal perspectives. These findings may very 

well suggest that there is a more fiscally responsible way to support the academic needs 

of students through the use of assistive technology by more closely investigating the use 

of appropriate low-tech devices as opposed to the consistent use of mid-tech and high-

tech assistive technology with no significant noted progress. Appendix H provides some 

beginning suggestions for a continuum of low-tech and less expensive mid-tech assistive 

technology considerations for students with an identified need in reading. These are 

65 



    

 

 

               

      

            

            

             

             

               

             

           

            

           

           

             

           

             

                 

             

   

                 

           

                

              

           

resources that could be considered for trials in future studies to determine if they impact 

student academic growth. 

Initial research has foregrounded several themes as essential to the successful 

adoption and use of assistive technologies. Policy and planning include comprehensive 

procedures for the selection, maintenance, funding, integration and training in the use of 

AT to ensure that the assistive technology offered and/or chosen is relevant and 

appropriate. This is conducted on the federal, state and local levels (Hart, 2000; Hauser 

& Malouf, 1996; Hutinger, 1994; Puckett, 2002; Reed, 1999; Zabala, Blunt, Carl, Davis, 

Deterding, & Floss, 2000). Funding initiatives include monies for repairing, maintaining 

and upgrading equipment as well as professional development (Hart, 2000; Hanser & 

Malouf, 1996; Hutinger, 1994; Puckett, 2002; Reed, 1999). National educator standards 

and competencies define the technology skills and knowledge levels that educators 

should possess (Hart, 2000; Hauser & Malouf, 1996; Puckett, 2002; Reed, 1999; Zabala 

et al., 2000). Ongoing professional development is essential to the successful 

implementation of AT (Hart, 2000; Hauser & Malouf, 1996; Puckett, 2002; Reed, 1999; 

Zabala et al., 2000). These supports have a chance of being effective only if the materials 

are working as intended and the individuals charged with facilitating their use are 

knowledgeable. 

In order to meet the mandates of IDEIA of 2004 for the provision of AT devices 

and services for students with disabilities, special educators require specific knowledge 

and skills. Multiple studies have reported that one of the major barriers to the successful 

implementation of AT is the lack of special educator knowledge and skills to effectively 

implement assistive technology devices and services (Abner & Lahm, 2002; Bauder, 
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1999; Cronis & Ellis, 2000; Hauser & Malouf, 1996; Lahm & Sizemore, 2002; Ledger, 

1999; Thorkildsen, 1994; Vannatta & Fordham, 2004). The majority of special educators 

receive three hours of assistive technology instruction during their post-secondary 

programs (Bair & Bair, 1998). This lack of AT training opportunities for special 

educators means that the job often falls to state and local school systems. 

Messinger-Willman & Marino (2010) state that a lack of professional 

development opportunities creates a barrier to the appropriate selection and 

implementation of assistive technology devices and services. Many educators are 

unaware of most assistive technology devices and services available and the capabilities 

that they can provide for a student with disabilities. Numerous settings exist where both 

general and special educators are still not receiving the in-service training they need to 

effectively use assistive technology (Howell, 1996). Teachers should be provided with 

training that includes both modeling and practice with assistive technology devices and 

services. Structured feedback, ongoing training as well as sustained coaching and 

support should be provided (Messinger-Willman & Marino, 2010). 

When assistive technology is identified in a student’s IEP, the device and/or 

service, as well as the training, must be provided by the public agency at no cost to the 

parents (Judge, 2000). The school system, the insurance provider or civic organization 

may provide funding for high-tech devices (Watson & Johnston, 2007). Costs are often 

overlooked due to the lack of legally mandated funding guidelines. As a result, 

neglecting to factor in all of the costs associated with AT, the devices may be abandoned 

or have limited impact for the student. Funding does not limit the need of assistive 
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technology for a child with disabilities nor should it limit the selection of appropriate 

devices or services (Judge, 2000; Lee & Templeton, 2008). 

Given the continuous advancements in technology coupled with the federal and 

state expectations and mandates regarding the educational process, including the 

integration of assistive technology, educators are faced with the challenge of being able 

to identify, procure and effectively implement assistive technology devices and services. 

Due to the fact that teacher preparation programs do not necessarily provide educators 

with the skills needed to appropriately select and utilize assistive technologies, it 

becomes the responsibility of individual school districts to ensure that educators are 

properly trained and supported in the area of assistive technologies in order to provide 

appropriate access for students with disabilities as well as meet federal mandates for a 

free appropriate education in the least restrictive environment. Ongoing support is 

necessary for educators to appropriately select and use assistive technologies with 

students with disabilities. Support includes, but is not limited to, formal professional 

development training, peer training, collaboration, provision of time for teachers to 

program and set up assistive technology devices as well as timely maintenance repair 

services. 

Recommendations for Future Research 

Based on the findings and limitations of this study, there still exists research 

opportunities for more exploration within the field of assistive technology. Suggestions 

for future research include the following: 

1. A better method practiced by researchers is to apply a treatment to multiple 

comparison groups at different times. This study could be replicated as a 
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cohort study which would follow the same control and treatment group of 

students over a consecutive number of years. Throughout the consecutive 

study, a different assistive technology could be trialed in the treatment group 

to see if there is any difference in academic growth. Treatment could also be 

trialed for some of the students within the control group, at the researcher’s 

discretion, throughout the cohort period. Another comparison group could 

also be established, within the same grade range and with the same reading 

goals, from schools that are considered charter schools or private schools 

within the area to determine if the prescribed assistive technology affects the 

academic progress of those students. A significant difference within the latter 

group could lead to further exploration to determine the reason for the 

difference such as staff training, the CSE approval process, the resources or 

the curriculum. 

2. Another option for grouping participants for research may need to be 

considered. Rather than collectively grouping based on the identification of 

specific learning disabilities and academic needs, participants could be 

described in terms of cognitive processing deficits. Certain types of AT may 

work better for different subgroups of students with disabilities, however this 

is beyond the scope of this study. 

3. Future research should aim to establish a standardized instrument that 

measures assistive technology outcomes that can be used with a variety of 

populations in a variety of settings. Much like the state assessments, which 

vary from state to state, this instrument should be able to be used across all 
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settings while still measuring outcomes regardless of the curriculum or 

formative testing instruments chosen to measure progress. This standardized 

test should be able to measure how effective, either positive or negative, the 

use of assistive technology is for the students for whom it is prescribed. The 

data that could be gleaned from this forward thinking assessment could 

provide meaningful student programming if it is constructed to be valid and 

reliable. Research should be conducted to establish psychometric properties 

of this tool such as inter-rater reliability, construct validity and predictive 

validity. 

4. Technology is constantly changing. With emerging technology, other types of 

AT, outside of iPad and apps, need to be explored. This research could focus 

on a specific disability or could survey all disabilities and subject areas. 

5. While this study only included students in elementary schools, a comparison 

study could be done to compare the impact of AT when used by intermediate 

and/or secondary students within the identified content area. This study could 

be done as a comparison study within rural, suburban or other inner-city 

school districts across the country. Charter and private school student data 

could also be investigated with the appropriate permissions. 

6. This research only included one year of data (2016-2017). A wider range of 

years, at least three, would have allowed for student cohorts to be followed 

and monitored via IEP growth to determine if the use of AT had any impact 

on their reading goals and objectives. This additional data could be gathered 

to provide evidence for the long-term effects of AT. 

70 



    

 

 

               

           

              

                

       

            

          

           

               

           

         

             

             

                

           

                 

 

                 

             

              

             

               

               

7. The school that the researcher works at is a special program within a public 

school and employs the largest amount of assistive technologies within the 

entire district. A study could be done within the particular school to examine 

the various kinds of AT that are used for the students and the effect, if any, 

that they have on student performance. 

8. Although no interviews occurred during this study to retrieve qualitative data, 

possible future research could focus on professional development related to 

the selection, implementation and use of assistive technology. Research could 

be conducted at a pre-service level to assess the types of training (if any) that 

are provided. The professional development department at the Central Office 

level should research why more professional development opportunities are 

not being offered to staff. Further research in all aspects of assistive 

technology may show that a need exists for more training and funding for 

these devices and services. A lack of research also exists in regard to the real 

or perceived measurement of assistive technology outcomes in relation to the 

usefulness of these devices and services. 

Conclusion 

A review of the literature revealed that research on AT is limited due to the rapid 

development of software. Although assistive technology is one of the most recent 

additions to the educational toolbox, there exists a small but growing amount of research 

literature that examines its benefits to students with disabilities across a variety of 

academic content areas. Despite the fact that there are often conflicting views of assistive 

technologies as well as a lack of consensus on simple matters such as definitions and 
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research ethics, the research base for the effectiveness of AT has not been able to keep up 

with the growth and development of these technologies. Use of assistive technology 

provides a bridge between the current skills a student possesses and the tasks they must 

perform by providing support in skills they have not yet acquired. Emerging evidence 

suggests that some assistive technology tools can contribute to strengthening students’ 

basic skills in the content areas of reading, writing and mathematics. It is critical that 

appropriate support services be provided so that persons with disabilities are not denied 

the full benefit of education programs. It has been 20 years since the passage of the Tech 

Act (1998), however many of the recommendations and requirements found in this 

legislation are not being addressed in the literature. This researcher anticipates that some 

findings derived from this study may have practical implications for both education and 

research regarding students identified as disabled with an academic need in reading. A 

consideration of the identified district may be to examine the process used for student 

identification as well as the materials that are being recommended and supplied for the 

students to use as their assistive technology supports. The results from this study show 

that although this district chooses to provide mid to high-tech assistive technology 

devices, the levels of academic progress do not support the use of funds for these higher 

priced technologies. The results of this study may be used to direct and improve the 

types of service and support provided within this school district related to assistive 

technology. 

Future research has the potential to provide valuable insight into the actual 

effectiveness of using assistive technology and best practices for students with disabilities 

across content areas. While the research may inform us about how effective programs 
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should function, software develops and changes more rapidly than the availability of 

research, therefore it is difficult to provide accurate and relevant information on the 

effectiveness of what is currently being used in schools. It is important to explore if a 

difference exists between students with or without disabilities that are using AT in their 

content area classes. An ongoing process of research is essential to ensure that a positive 

impact on student achievement exists. 

It is important to reflect on the importance of research to provide a foundation and 

then support for the knowledge base of whether and how AT can affect the academic 

performance of students that are classified as disabled with an academic need in reading. 

By employing certain design features in this study, factors such as classification, grade 

level and academic need in reading as evidenced by the IEP goal were controlled and that 

increased this researcher’s confidence in attributing any measured effects on student 

achievement to the use of assistive technology. With the lack of previous research in this 

specific area, a foundation needs to be developed. The work that has been done, and 

proposed here, is but a step in the development of more effective assistive technology 

usage for assisting people with disabilities with an academic need in reading. This study 

provides a basis for future research in a rapidly evolving area. 
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Appendix A 

DIBLES Composite Scores 

Benchmark Goals and Cut Points for Risk 
GRADE SCORE LEVEL BEGINNING OF 

YEAR (BOY) 

MIDDLE OF 

YEAR (MOY) 

END OF YEAR 

(EOY) 

K Well Below Benchmark 0-12 0-84 0-88 

K Below Benchmark 13-25 85-121 89-118 

K At or Above Benchmark 26+ 122+ 119+ 

1 Well Below Benchmark 0-96 0-99 0-110 

1 Below Benchmark 97-112 100-129 111-154 

1 At or Above Benchmark 113+ 130+ 155+ 

2 Well Below Benchmark 0-108 0-144 0-179 

2 Below Benchmark 109-140 145-189 180-237 

2 At or Above Benchmark 141+ 190+ 238+ 

3 Well Below Benchmark 0-179 0-234 0-279 

3 Below Benchmark 180-219 235-284 280-329 

3 At or Above Benchmark 220+ 285+ 330+ 

4 Well Below Benchmark 0-244 0-289 0-329 

4 Below Benchmark 245-289 290-329 330-390 

4 At or Above Benchmark 290+ 330+ 391+ 

5 Well Below Benchmark 0-257 0-309 0-339 

5 Below Benchmark 258-356 310-371 340-414 

5 At or Above Benchmark 357+ 372+ 415+ 

6 Well Below Benchmark 0-279 0-284 0-323 

6 Below Benchmark 280-343 285-357 324-379 

6 At or Above Benchmark 344+ 358+ 380+ 

74 



    

 

 

  

 

   
    

 

         

     

   

       

   

   

 

  

   

  

      

   

  

  

  

  

    

  

 

  

 

 

  

  

  

  

    

     

  

 

 

 

 

  

 

    

  

     

   

   

  

    

   

       

    

Appendix B 

Areas of Application 
AREAS EXAMPLES OF ASSISTIVE 

TECHNOLOGY 

Existence Spoons, Knives or Forks with larger handles 

Plates and Bowls with Lips 

Long Handled Combs 

Devices that assist with putting on shoes 

Augmentative Communication Aids 

Powered Mobility Equipment 

Computers 

Button Hookers 

Communication Message Boards 

FM Systems 

Picture Systems (such as PECS) 

Big Mack Switch 

Hearing Aids 

Speech Synthesizers 

Telephone Amplifiers 

Tape Recorders 

Augmentative Communication Devices 

Positioning Wheelchairs 

Braces 

Tilt Tables 

Standers 

Pillows 

Gait Belts 

Weighted Vests 

Book Supports 

Special Trays 

Specially Designed Tables 

Balance Wedge (Move ‘n’ Sit) 

Mobility Canes 

Wheelchairs 

Crutches 

Walkers 

Cushions 

Adapted Bikes 

Lifts 

Physical Education Adapted Toys 

Adapted Games 

Wheelchairs Adapted for Individual Sports 

Braille Playing Cards 

Balls with Bells 

Card Holders 

Environmental Interaction Adjustable Desks 

Alternative Light Switches 

Switches to Operate Items such as Computers, 

Scissors or Alarm Clocks 
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Touch Screens 

Braille Labelers 

Grabber 

Education and Transition Audio Books 

Talking Calculators 

Pencil Grips 

Slant Boards 

Colored Overlays 

Software Programs that Read, Speak, Enlarge 

and Organize Text 
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Appendix C 

 

Assistive Technology Evaluation Process Flowchart 

 
 

 
 

 
 

 

 
 

 

 YES 

 AT needed to 

 support IEP goals 

and objectives NO 
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support IEP goals 

 and objectives 
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form  
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 * Equipment is 
 trialed 
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 on specific 
 individualized 
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 (both steps may 
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AT Plan documented No further 
 

on IEP and reviewed action is 
 

annually at Annual required at this 
 

Review Meetings time 
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Appendix D 

XXXX Board of Education 

Assistive Technology Service 

XXX XXXXXX XX 

CITY, STATE ZIP CODE 

(XXX) XXX-XXXX, FAX (XXX) XXX-XXXX 

Assistive Technology Evaluation Referral Form 
Student Name: Date of Birth: Age 

School Grade 

School Contact Person Telephone 

Person Completing Form Date Completed 

Parent(s)/Guardian’s Names Parent/Guardian Telephone # 

Student’s Primary Language Family Primary Language 

Disability check all that apply 

Speech/Language Speech/Language 

Cognitive Disability PDD- ASD 

Traumatic Brain Injury Other Health Impairment -specify 

Emotional/Behavioral Disability Specific Learning Disability 

Orthopedic Impairment – Type Hearing Impairment – specify Vision Impairment- specify 

Classroom Setting 

Regular Educational Classroom Self- Contained- specify Home Instruction 

Consultant Teacher Services-specify Other – specify 

Current Service Providers 

Speech Language Hearing Services Occupational Therapy 

Physical Therapy Mobility Services Other - specify 

Vision Services 

Medical Considerations Check all that apply 

History of Seizures Fatigues easily 

Has degenerative medical condition - specify Has frequent pain 

Has frequent ear infections Has allergies to: 

Has multiple health problems –specify Has frequent upper respiratory 

infections 

Currently taking medication for - specify Has digestive problems 

Other: describe briefly 

Other Concerns: 

Assistive Technology Currently In Place Check all that apply 
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____________________________________________________________________________________ 

____________________________________________________________________________________ 

______________________________________________________ 

None Low Tech Writing Aid(s) 

Communication Board(s) Dedicate Communication Device specify 

Low Tech/Visual Aids Amplification system 

Environmental Control Unit Switches - specify 

Power OR Manual Wheelchair Portable Word Processor 

Other: describe briefly Computer Type (Platform) 

Word Prediction 

What do you feel are the student’s major assets? 

FINE MOTOR SKILLS (Please Check): 

Uses both hands Uses one hand (circle): right left 

Uses fingers specify Hand dominance (circle): right left 

Assistive Technology Justification: 

What OUTCOMES do you expect from the assistive technology evaluation to improve 

performance in these targeted areas? 

Who would be in charge of implementing and maintaining assistive technology 

recommendations? 

Teacher(s):__________________________,_________________________ 
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Appendix E 

Study Data 

GOAL GRADE CG CG CG CG CG CG CG CG TG TG TG TG TG TG TG TG TG COMP 

LEVEL # GEND DIS CLASS BOY MOY EOY IEP # GEND DIS CLASS BOY MOY EOY IEP AT 

PR PR 

XX will 1 1 M LD 15:1 8 0 7 PG 21 M Int 15:1 0 22 0 PI Aug > 

demonstrate Dis Com no AT 

phonemic Dev 

awareness by 

identifying 

and 

manipulating 

letter sounds 

When 2 2 F LD ICT 14 47 230 PG 22 M LD ICT 40 20 109 PG Wrd Same 

presented Proc 

with a list of 

words (CVC, 

CVCe, 

CVVC, 

CCvCe), XX 

will say the 

letter sounds 

and blend 

them together 

to read whole 

words 

XX will 2 3 F Aut 8:1:1 0 1 5 PG 23 M Aut 8:1:1 0 0 0 PG Aug > 

identify the Com w/ AT 

meaning of Dev 

vocabulary 

words during 

his academic 
classes in his 

current grade 

level 

When 

presented 

4 4 M LD ICT 147 156 160 PI 24 M LD 8:1:1 255 341 360 PS Wrd 

Proc 

> 

w/AT 
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with fourth 

grade level 

literature text 

and/or 

specific 

informational 

text from 

XX’s content 

area subjects, 

XX will read 

X number of 

words per 

minute 

fluently with 

accuracy and 

appropriate 

rate 

When 

presented 

with words 

from reading 

narratives or 

specific 

informational 

text from 

XX’s content 

area subjects 

in the end of 

1st grade 

level, XX will 

apply phonic 

skills and 

word analysis 

skills to 

correctly 

decode C-V-

C and C-V-Ce 

words 

4 5 M LD 15:1 7 3 12 PG 25 M LD 15:1 10 25 20 PG Wrd 

Proc 

Same 

When 

presented 

4 6 M OHI ICT 90 122 176 PG 26 M OHI ICT 17 115 42 PG Comp Same 
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with a list of 

words taken 

from reading 

narratives 

and/or 

specific 

informational 

words from 

XX content 

area subjects 

in the fourth-

grade level, 

XX will 

immediately 

recognize and 

read the 

words 

without the 

need to apply 

word analysis 

skills 

XX will 4 7 M TBI 15:1 9 12 14 PI 27 M Aut 6:1:1 10 15 22 PG Aug > 

verbally state Com w/AT 

the sounds of Dev 

a CVC word 

and blend 

them together 

to decode an 

unfamiliar 

word 

When 4 8 M LD 15:1 85 120 210 PG 28 M Mul 15:1 5 13 23 PG Wrd Same 

presented Dis Proc 

with narrative 

and/or 

informational 

texts that are 

on grade 

level, XX will 

answer text 

based and 
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inferential 

questions to 

demonstrate 

an 

understanding 

of text while 

explicitly 

citing text 

details and 

examples as 

the basis for 

the answers 

When 4 9 M LD ICT 84 134 132 PG 29 F LD ICT 95 143 197 PI Wrd > 

presented Proc no AT 

with grade 

level 

literature text 

and/or 

specific 

informational 

text from 

XX’s content 

area subjects, 

XX will read 

at the 

strategic level 

Given a 5 10 M LD ICT 238 276 307 PS 30 M LD 15:1 115 235 272 PS Comp Same 

determined 

number of 

content area 

vocabulary 

words per 

month, XX 

will read the 

words 

correctly and 

use them 

appropriately 

in his writing 
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When 5 11 M OHI 15:1 20 13 12 PI 31 M OHI 15:1 31 38 86 PI Wrd Same 

presented Proc 

with words 

from reading 

narratives or 

specific 

informational 

text from 

XX’s content 

area subjects 

1st on the 

grade level, 

XX will apply 

phonic skills 

and word 

analysis skills 

to correctly 

decode the 

words 

When 5 12 F Mul 12:1+2 231 290 363 PG 32 F Orth 12:1+2 3 15 171 PI Comp > 

presented Imp no AT 

with words 

from reading 

narratives or 

specific 

informational 

text from 

XX’s content 

area subjects 

2nd on the 

grade level, 

XX will apply 

phonic skills 

and word 

analysis skills 

to correctly 

decode words 

When 5 13 M LD 15:1 176 188 203 PG 33 M Orth ICT 161 276 272 PG Wrd Same 

presented Imp Proc 

with narrative 
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and/or 

informational 

text from 

XX’s content 

area subjects 

5th on the 

grade level, 

XX will ask 

and answer 

questions to 

demonstrate 

an 

understanding 

of text while 

referring 

explicitly to 

the text as the 

basis for the 

answers 

When 5 14 M LD 15:1 25 51 134 PS 34 M Int 15:1 21 14 21 PI Comp > 

presented one Dis no AT 

syllable 

phonetic 

words 

involving 

short and long 

vowels and 

consonant 

blends CVC 

and CVCe, 

XX will 

pronounce the 

targeted 

sounds and 

blend them 

into whole 

words read 

When 5 15 F OHI ICT 236 302 323 PI 35 F OHI ICT 308 401 379 PS Wrd > 

presented Proc w/AT 

with narrative 
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and/or 

informational 

text from 

XX’s content 

area subjects 

on the end of 

the 5th grade 

level, XX will 

determine the 

main idea or 

theme of the 

text and 

explain how 

they are 

supported by 

key details 

When 5 16 F LD 15:1 245 267 331 PG 36 M Mult 6:1:1 257 266 272 PG Wrd Same 

presented Dis Proc 

with narrative 

and/or 

informational 

text from 

XX’s content 

area subjects, 

XX will 

describe how 

characters in 

the story 

respond to 

major events 

and 

challenges 

while using 

language that 

pertains to the 

sequence of 

events 

When 6 17 F LD 12:1+1 110 107 172 PG 37 F Orth 12:1:2 2 8 11 PI Wrd > 

presented Imp Proc no AT 

with words 
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from reading 

narratives or 

specific 

informational 

text from 

XX’s content 

area subject 

5th on the 

grade level, 

XX will apply 

phonic skills 

and word 

analysis skills 

to correctly 

decode the 

words 

When 

presented 

with 6th grade 

level 

literature text 

and/or 

specific 

informational 

text from 

XX’s content 

area subjects, 

XX will read 

an identified 

number of 

words per 

minute 

fluently with 

accuracy and 

appropriate 

rate 

6 18 F LD 15:1 20 31 45 PG 38 M LD 15:1 42 47 58 PG Wrd 

Proc 

Same 

When 

presented 

with narrative 

and/or 

6 19 M OHI ICT 343 387 403 PS 39 M OHI ICT 327 359 303 PS Wrd 

Proc 

Same 
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informational 

text from XX 

content area 

subjects, XX 

will 

determine the 

main idea or 

theme of the 

text, explain 

how they are 

supported by 

key details 

and 

summarize 

the text 

When 

presented 

with narrative 

and/or 

informational 

text from 

XX’s content 

area subjects 

on the 6th 

grade level, 

XX will 

provide 

explicit text 

based 

evidence to 

support 

inferences 

and analysis 

of the text 

6 20 M LD 15:1 31 80 57 PI 40 M LD 15:1 10 14 23 PI Wrd 

Proc 

Same 
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Appendix F 

Study Data Coded 

GOAL GRADE 

LEVEL 

CG 

# 

CG 

GEND 

CG 

DIS 

CG 

CLASS 

CG 

BOY 

CG 

MOY 

CG 

EOY 

CG 

IEP 

PR 

TG 

# 

TG 

GEND 

TG 

DIS 

TG 

CLASS 

TG 

BOY 

TG 

MOY 

TG 

EOY 

TG 

IEP 

PR 

TG 

AT 

COMP 

XX will 

demonstrate 

phonemic 

awareness by 

identifying and 

manipulating 

letter sounds 

1 1 1 1 2 1 1 1 3 21 1 2 2 1 1 1 2 2 1 

When 

presented with 

a list of words 

(CVC, CVCe, 

CVVC, 

CCvCe), XX 

will say the 

letter sounds 

and blend them 

together to read 

whole words 

2 2 2 1 1 1 1 2 3 22 1 1 1 1 1 1 3 1 2 

will identify 

the meaning of 

vocabulary 

words during 

his academic 

classes in his 

current grade 

level 

2 3 2 3 2 1 1 1 3 23 1 3 2 1 1 1 3 2 3 

When 

presented with 

fourth grade 

level literature 

text and/or 

specific 

4 4 1 1 1 1 1 1 2 24 1 1 2 2 3 2 4 1 3 
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informational 

text from XX’s 

content area 

subjects, XX 

will read X 

number of 

words per 

minute fluently 

with accuracy 

and appropriate 

rate 

When 

presented with 

words from 

reading 

narratives or 

specific 

informational 

text from XX’s 

content area 

subjects in the 

end of 1st grade 

level, XX will 

apply phonic 

skills and word 

analysis skills 

to correctly 

decode C-V-C 

and C-V-Ce 

words 

4 5 1 1 2 1 1 1 3 25 1 1 2 1 1 1 3 1 2 

When 

presented with 

a list of words 

taken from 

reading 

narratives 

and/or specific 

informational 

words from XX 

content area 

4 6 1 4 1 1 1 1 3 26 1 4 1 1 1 1 3 2 2 
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subjects in the 

fourth- grade 

level, XX will 

immediately 

recognize and 

read the words 

without the 

need to apply 

word analysis 

skills 

XX will 

verbally state 

the sounds of a 

CVC word and 

blend them 

together to 

decode an 

unfamiliar 

word 

4 7 1 5 2 1 1 1 2 27 1 3 2 1 1 1 3 2 3 

When 

presented with 

narrative 

and/or 

informational 

texts that are on 

grade level, XX 

will answer 

text based and 

inferential 

questions to 

demonstrate an 

understanding 

of text while 

explicitly citing 

text details and 

examples as the 

basis for the 

answers 

4 8 1 1 2 1 1 1 3 28 1 6 2 1 1 1 3 1 2 

When 

presented with 

4 9 1 1 2 1 1 1 3 29 2 1 2 1 1 1 2 1 1 
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grade level 

literature text 

and/or specific 

informational 

text from XX’s 

content area 

subjects, XX 

will read at the 

strategic level 

Given a 

determined 

number of 

content area 

vocabulary 

words per 

month, XX will 

read the words 

correctly and 

use them 

appropriately 

in his writing 

5 10 1 1 1 1 1 1 4 30 1 1 2 1 1 1 4 2 2 

When 

presented with 

words from 

reading 

narratives or 

specific 

informational 

text from XX’s 

content area 

subjects on the 

1st grade level, 

XX will apply 

phonic skills 

and word 

analysis skills 

to correctly 

decode the 

words 

5 11 1 4 2 1 1 1 2 31 1 4 2 1 1 1 2 1 2 
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When 

presented with 

words from 

reading 

narratives or 

specific 

informational 

text from XX’s 

content area 

subjects on the 

2nd grade level, 

XX will apply 

phonic skills 

and word 

analysis skills 

to correctly 

decode words 

5 12 2 6 2 1 1 2 3 32 2 7 2 1 1 1 2 2 1 

When 

presented with 

narrative 

and/or 

informational 

text from XX’s 

content area 

subjects on the 

5th grade level, 

XX will ask 

and answer 

questions to 

demonstrate an 

understanding 

of text while 

referring 

explicitly to the 

text as the basis 

for the answers 

5 13 1 1 2 1 1 1 3 33 1 7 1 1 1 1 3 1 2 

When 

presented one 

syllable 

phonetic words 

5 14 1 1 2 1 1 1 4 34 1 2 2 1 1 1 2 2 1 
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involving short 

and long 

vowels and 

consonant 

blends CVC 

and CVCe, XX 

will pronounce 

the targeted 

sounds and 

blend them into 

whole words 

read 

When 

presented with 

narrative 

and/or 

informational 

text from XX’s 

content area 

subjects on the 

end of the 5th 

grade level, XX 

will determine 

the main idea 

or theme of the 

text and 

explain how 

they are 

supported by 

key details 

5 15 2 4 1 1 1 1 2 35 2 4 1 2 3 2 4 1 3 

When 

presented with 

narrative 

and/or 

informational 

text from XX’s 

content area 

subjects, XX 

will describe 

how characters 

5 16 2 1 2 1 1 1 3 36 1 6 2 1 1 1 3 1 2 

94 



    

 

 

   

  

  

  

  

  

   

  

 

 

  

  

 

  

 

 

   

  

   

   

   

  

  

  

  

  

 

                   

 

  

   

  

  

 

   

  

  

   

 

  

  

                   

in the story 

respond to 

major events 

and challenges 

while using 

language that 

pertains to the 

sequence of 

events 

When 

presented with 

words from 

reading 

narratives or 

specific 

informational 

text from XX’s 

content area 

subject on the 

5th grade level, 

XX will apply 

phonic skills 

and word 

analysis skills 

to correctly 

decode the 

words 

6 17 2 1 2 1 1 1 3 37 2 7 2 1 1 1 2 1 1 

When 

presented with 

6th grade level 

literature text 

and/or specific 

informational 

text from XX’s 

content area 

subjects, XX 

will read an 

identified 

number of 

words per 

6 18 2 1 2 1 1 1 3 38 1 1 2 1 1 1 3 1 2 
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minute fluently 

with accuracy 

and appropriate 

rate 

When 

presented with 

narrative 

and/or 

informational 

text from XX 

content area 

subjects, XX 

will determine 

the main idea 

or theme of the 

text, explain 

how they are 

supported by 

key details and 

summarize the 

text 

6 19 1 4 1 2 3 3 4 39 1 4 1 2 3 1 4 1 2 

When 

presented with 

narrative 

and/or 

informational 

text from XX’s 

content area 

subjects on the 

6th grade level, 

XX will 

provide 

explicit text 

based evidence 

to support 

inferences and 

analysis of the 

text 

6 20 1 1 2 1 1 1 2 40 1 1 2 1 1 1 2 1 2 
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Appendix G 

Coding for Study Data 

Gender 

Male = 1 

Female = 2 

Disability 

Specific Learning Disability (Learning Disabled) = 1 

Intellectual Disability = 2 

Autism = 3 

Other Health Impairment (OHI) = 4 

Traumatic Brain Injury (TBI) = 5 

Multiple Disabilities = 6 

Orthopedic Impairment = 7 

Class 

Inclusion = 1 

Special Class = 2 

DIBELS Scores (BOY, MOY, EOY) 

Well Below = 1 

Below = 2 

At/Above = 3 

IEP Progress 

Not Achieved (NA) = 1 

Progressing Inconsistently (PI) = 2 

Progressing Gradually (PG) = 3 

Progressing Satisfactorily (PS) = 4 

Achieved (A) = 5 

Coding for AT 

None = 0 

Mid-Tech = 1 

High-Tech 
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Appendix H 

Cost Effective Assistive Technology Considerations 

Low-Tech Reading Changes in Text 

(size, space, color, pictures, background color) 

Low-Tech Reading Page Fluffers, Page Turners, Page Extenders 

Low-Tech Reading Use post-its and/or hi-lighters in written materials to emphasize 

important words, concepts, vocabulary and paragraphs 

Low-Tech Reading Use slant boards, wedges or easels for easier viewing of materials 

Low-Tech Reading Use visual aides (ex. pictures) to help stimulate ideas for 

discussion 

Low-Tech Reading Use word magnets to develop sentences, phrases or titles 

Low-Tech Reading Use banks of communication symbols or words to assist with 

sentence development, answering questions, asking questions and 

/or discussion with peers 

Low-Tech Reading Use corresponding stickers on squares of the overlay or 

augmentative communication device with pre-recorded reading of 

the paragraph 

Low-Tech Reading Use colored strips of plastic (such as colored overhead sheets) and 

cut into sheets to assist with tracking 

Low-Tech Reading While reading use an index card with a cut-out window to assist 

with tracking for easier reading 

Low-Tech Reading Peer read materials to student 

Low-Tech Reading Use letter/word stamps 

Low-Tech Reading Word prediction/choice software 

Low/Mid-

Tech 

Bookshare Bookshare is free for all U.S. students with qualifying disabilities. 

Student memberships are currently funded by an award from the 

U.S. Department of Education Office of Special Education 

Programs (OSEP). Bookshare offers 90,627 digital books, 

textbooks, teacher-recommended reading, periodicals and assistive 

technology tools. If you have a disability that makes it difficult or 

impossible to read a printed book, you most likely will qualify for 

Bookshare® services. 

Low/Mid-

Tech 

Reading Use Storybook software 

Low/Mid-

Tech 

International 

Children’s Digital 

Library 

http://es.childrenslibrary.org 

Spanish, French, English, Italian 

Low/Mid-

Tech 

Animals, Myths & 

Legends 

http://www.planetozkids.com/oban/legends.htm 

Low/Mid-

Tech 

Adobe eBook 

Reader 

http://www.adobe.com/products/ebookreader/register.html 

English, French, German, Italian, Spanish, Dutch, Brazilian 

Portuguese, Japanese, Korean, Chinese 

Low/Mid-

Tech 

CAST eReader http://www.cast.org/index.html 

Low/Mid-

Tech 

Shahi – A Visual 

Dictionary 

http://blachan.com/shahi 

Low/Mid-

Tech 

Window Eyes http://www.gwmicro.com/ 

Low/Mid-

Tech 

WYNN http://www.freedomscientific.com/LSG/products/wynn.asp 
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Low/Mid-

Tech 

The Stockton-San 

Joaquin County 

Public Library 

https://ssjcpl.overdrive.com 

Low/Mid-

Tech 

Hoopla https://www.hoopladigital.com 

Low/Mid-

Tech 

Storyline Online https://www.storylineonline.net/ 

A free online streaming video program featuring books read aloud. 

Each book includes accompanying activities and lesson ideas. 

Low/Mid-

Tech 

Project Gutenberg https://www.gutenberg.org/ 

Over 57,000 free e-books 

Low/Mid-

Tech 

Wikipedia https://www.wikipedia.org/ 

The Simple English function on Wikipedia allows content to be 

“translated” into plain English which is easier to read. 
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