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ABSTRACT 

 
 Individuals with visual impairments have for centuries relied upon assistive 
technology (AT) to access information, travel independently, and participate in a variety 
of experiences. Due to the effectiveness of assistive technologies for individuals with 
visual impairments, it is imperative that university training programs that prepare 
teachers of students with visual impairments (TVIs) incorporate assistive technology 
training into their programs.  However, a comprehensive set of assistive technology 
competencies that universities can use to plan pre-service and in-service professional 
development currently does not exist.  Thus, university programs are currently teaching 
different assistive technology knowledge and skills at various levels of expertise.  
Therefore, the major purpose of this study was to identify and develop a comprehensive 
set of AT competencies that should be attained by individuals who complete a TVI 
program.  Along with developing the AT competencies, a secondary purpose of the study 
was to develop a framework of level of expertise attainment. 
 This study was conducted using the Delphi Method, a process that assembles the 
ideas and opinions of a group of individuals considered to be knowledgeable experts in a 
given professional field.  The purpose of a Delphi study is to produce a reliable consensus 
of opinion through the use of a panel of experts.  The panel included 35 experts from 
various professional areas and geographical locations.  The panelists participated in five 
(5) iterations, or rounds to establish the set of AT competencies and accompanying levels 
of expertise. 
 The first three rounds were focused on the development of consensus of the AT 
competencies.  These rounds resulted in the panel reaching a high level of agreement on 
111 competencies.  These competencies were then used in two other rounds wherein the 
panel established the essential level of expertise for each competency.  The final rounds 
produced a high level of agreement with each competency having a set level of expertise.  
The results of the study are intended to provide the field of special education for students 
with visual impairments a comprehensive set of assistive technology competencies by 
which to develop both pre-service and in-service professional development. 
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1 

CHAPTER I 

INTRODUCTION 

 Assistive technology is considered to be the “great equalizer” for individuals 

with disabilities to be successful in today’s society (Michaels & McDermott, 2003). 

Individuals with visual impairments have a long history of the successful use of 

assistive technology dating back to ancient civilizations that used types of the long 

cane for independent travel (Neustadt-Noy & LaGrow, 1997). Since then, a large array 

of technologies have been developed to aid individuals with visual impairments with 

their ability to access information, travel independently, and take part in meaningful 

experiences.   

 Since the understanding of assistive technology for individuals with visual 

impairments has become necessary for success, it is imperative that teachers of 

students with visual impairments (TVIs) have knowledge of the technology used by 

their students and/or clients. At this point, programs that prepare TVIs have a set of 

competencies developed by the Council for Exceptional Children (CEC) that guide the 

programs. However, CEC has not developed specific competencies regarding assistive 

technology for individuals with visual impairments. Thus, the purpose of this study 

was to develop assistive technology competencies that TVIs should possess upon 

completion of a teacher-training program.   
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Background and Setting 

The No Child Left Behind Act of 2001 (NCLB) along with the Individuals 

with Disabilities Education Act of 2004 (IDEA) includes provisions that require 

teachers to be “highly qualified” (IDEA, 2004, § 602.10). The statutes define highly 

qualified as a teacher who has obtained a full state certification, has a bachelor’s 

degree, and has demonstrated subject matter competency in core academic subjects 

(NCLB, 2002, § 7801(23)). These requirements recognize the importance of teacher 

quality for improving student achievement and ensure that having high quality 

teachers is an important national priority (U.S. Department of Education, 2005).  

Teacher quality is one factor that is likely to affect student learning. Multiple 

studies have determined that effective teachers can increase student achievement and 

scores on standardized tests (Darling-Hammond, 2000; Darling-Hammond & Youngs, 

2002; King Rice, 2003; Loeb, 2003; Wayne & Youngs, 2003). Studies conducted by 

Goldhaber and Brewer (1997; 2001) found that teacher training on specific subject 

material led to higher achievement among students. It is apparent that for teachers to 

be effective in the classroom, they must possess training in specific subject-matter in 

order to provide the necessary depth to their students for academic success. 

Of the approximately 54 million children in K-12 education, just over 6 million 

of those students have some form of disability (U.S. Department of Education, 2004). 

Therefore, general educators and special educators must possess the necessary 

knowledge to ensure that students with disabilities are provided the following: 

(a) A free and appropriate public education (FAPE) must be provided to all 

children, regardless of the severity of their disability. The education must be 



Texas Tech University, Derrick W. Smith, May 2008 
 

3 

appropriate to each child’s unique needs and provided at no cost to the parents 

or guardians. This principle includes the concept that students are entitled to 

related services, such as occupational therapy, physical therapy, or orientation 

and mobility, if needed, to benefit from special education. 

(b) Children with disabilities are to be educated, to the maximum extent 

appropriate, in the least restrictive environment (LRE) with their non-

disabled peers. 

(c) Each student must have an individualized education program (IEP) 

developed by a team composed of the education professionals, the 

parent(s)/guardian(s), and the student when appropriate. The IEP is an 

“individually tailored statement describing an education plan for each learner 

with exceptionalities” (Gargiulo, 2006, p. 50). 

(d) IDEA provides parent(s)/guardian(s) with several safeguards regarding their 

child’s education, including procedural due process. 

(e) Students with disabilities are to be provided a nondiscriminatory assessment 

that includes various types of assessment by a multidisciplinary team. 

(f) IDEA mandates meaningful parental participation in the decision-making 

process that affects their child’s education. 

Also embedded in IDEA is the mandate that the student’s Individual Education 

Program (IEP) team must consider assistive technology (AT) as part of their special 

education program (§ 601(c) (5)). If the IEP team determines that a student with 

disabilities requires AT to access their FAPE, then it is the duty of the school district 
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to supply the technology; including training for the student, teacher, and parents as 

needed.  

Assistive technology “can encompass a range of devices from low technology 

to high technology items as well as software” (Maushak, Kelley, & Blodgett, 2001, p. 

420). Gamble, Dowler, and Hirsh summarize the definition by stating 

“accommodations, adaptive equipment, and assistive technologies are devices, 

strategies, or environmental adaptations that allow individuals with a disability to 

increase their ability to perform specific tasks such as reading from a computer 

screen” (2003, p. 123).  

A review of the AT literature finds an overall theme that its use is vital for 

independence, educational success, and employment opportunities for the person with 

disabilities. Phillips and Zhao (1993) explain that “assistive technology can assist 

individuals with disabilities to achieve optimal function and independence” (p. 2). Lee 

and Vega (2005) concluded that AT enhances the independence and quality of life of 

individuals with disabilities by promoting social integration through communication, 

mobility, and recreation. Multiple authors (Alper & Raharinirina, 2006; Gamble, 

Dowler, & Hirsch 2003; Michaels & McDermott, 2003; Scherer, Sax, & Glueckauf, 

2005) expound the idea that AT is a means whereby individuals with disabilities may 

acquire independence in their lives.  

 To be able to gain true independence, including the freedom to think and be 

successful, the person with disabilities needs to be able to overcome barriers in 

education and employment. Many professionals support the idea that AT is the key to 

receiving an education and that AT may be viewed as the most important form of 
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assistance for students with disabilities (Michaels & McDermott, 2003). Assistive 

technology has been employed as one strategy, particularly in educational settings, to 

enable these students to participate more fully in various activities (Copley & Ziviani, 

2004). Lee and Vega believe that “AT also increases learning opportunities in a 

general education curriculum and improves students’ self-esteem by enhancing their 

productivity” (2005, p. 60).   

 The use of AT in the workplace is quickly becoming more critical as it 

provides a means to alleviate barriers, subsequently increasing active participation in 

both employment and social arenas (Pape, Kim, & Weiner, 2002). Altogether, more 

than 13 million of the 50 million Americans with disabilities use AT devices (Kintsch 

& DePaula, n.d.). In the past 30 years, the number of commercially available AT 

devices has increased from fewer than 100 to more than 29,000 (Poel, 2007). These 

numbers alone demonstrate AT’s enormous popularity and potential to enhance the 

lives of individuals with disabilities (Johnson & Evans, 2005).   

 Within the disability community, individuals with visual impairments have 

utilized technology to access information, travel independently, and enjoy a variety of 

experiences (Lowenfield, 1973; Scadden, 2000). Today, students with visual 

impairments are provided educational services by teachers who have received 

specialized training.  The role of the teacher of students with visual impairments, or 

TVI, is broad because these professionals are responsible for teaching skills that are 

unique to learning how to live with a visual impairment, including assistive 

technology for individuals with visual impairments. Thus, it has become the 
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responsibility of teacher education programs to prepare teachers to utilize AT for 

students with disabilities.   

 Many professional organizations including the International Society of 

Technology in Education (ISTE) and the Council for Exceptional Children (CEC) 

have included AT in their professional standards. Beyond the standards, ISTE has 

developed, along with Learning Point Associates, an achievement rubric based on 

their standards that defines levels of expertise (Learning Point Associates, 2005). 

These levels (Novice, Basic, Proficient, and Advanced) are common levels of 

understanding applied to many rubrics including the U.S. Department of Education’s 

designations of levels for schools (Manise, Blank, Pewett, Potts, & Williams, 2003).  

While the CEC standards provide broad guidance to teacher education 

programs, they do not provide specific AT competencies that can be used for course 

and professional development. In an attempt to address the lack of specific 

competencies in areas such as Braille literacy, working with young children with 

visual impairments and working with students who are deafblind, researchers have 

worked to develop specific competencies to guide university programs (Dote-Kwan, 

Chen, & Hughes, 2001; Koenig & Holbrook, 2000a; Spungin, 1977; Weiner & 

Siffermann, 2000). The American Foundation for the Blind (AFB) has developed a set 

of competencies for AT specialists who work with individuals with visual impairments 

(AFB, 2006). However, a set of AT competencies specifically developed for TVIs 

currently does not exist. 
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Statement of the Problem 

 Based on a review of the literature, it is apparent that clear and universally 

accepted AT competencies for TVIs do not exist, however there is a need. University 

programs that prepare TVIs have little or no guidance on what content regarding AT 

should be included in programs. Therefore, TVIs are currently receiving AT training 

at different levels and on different types of technologies.    

 

Purpose of the Study 

 The major purpose of this study was to identify AT competencies that a TVI 

should possess upon completion of a TVI teacher-training program. Along with 

developing the AT competencies, a secondary purpose of the study was to develop a 

framework of level of expertise attainment. The levels of expertise were patterned 

from the levels used by Learning Point Associates in the development of 

“achievement rubrics” for ISTE (2005, see definitions of terms for levels). 

 

Research Questions 

The study was directed by two research questions: 

1. What assistive technology competencies should teachers of students with 

visual impairments possess upon completion of a training program? 

2. For each competency identified, what level of expertise (Novice, Beginner, 

Proficient, or Advanced) should be demonstrated by a teacher of students with 

visual impairments upon completion of a training program? 
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Limitations of the Study 

 The following were limitations to the study that should be taken into 

consideration: 

1) This study was limited to the opinions expressed by TVIs, university faculty 

that prepare TVIs, educational technology specialists, AT specialists, and 

consumers of AT for individuals with visual impairments. 

2) While it is understood that students with visual impairments are served by 

many professionals (certified orientation and mobility specialists, occupational 

therapists, physical therapists, etc.), the focus of this study was only on AT 

competencies for TVIs.   

3) The use of the Delphi method had inherent limitations including: 

a. Lack of generalizability to other populations; 

b. Reliance on the administrative and analytical skills of the researcher; 

c. Dependence on the quality of the participants; and 

d. Inadequacy in coping with paradigm shifts.  

 

Significance 

 The resulting AT competencies will benefit the field of the education of 

students with visual impairments. First, the competencies could be used as guidelines 

for the development of a specific AT course TVI training programs. In a survey 

conducted by Smith and Kelley (2007), the researchers found that 60% of the 

participants had specific AT courses and 20% of the programs were planning on 

developing courses in the future.  While CEC provides the broad standards for these 
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courses, the resulting competencies could be used as a framework for course creation, 

refinement of current courses, and creation of more valid assessments. 

 In the survey conducted by Smith and Kelley (2007), it was determined that 

50% of the participating universities did not have a specific course for AT for TVIs. In 

order for teachers to have the necessary subject knowledge, university teacher training 

programs need to provide a course specific to AT for TVIs (Kapperman, Sticken, & 

Heinze, 2003). One reason for the lack of AT course development may be the lack of 

well-developed competencies. Therefore, the resulting competencies may be used as 

guidelines for the development of TVIs programs of study. 

Continued professional development has become a critical component of 

educational technology and AT (Michaels & McDermott, 2003). While professional 

development activities on AT are provided to TVIs (Candela, 2003), the competencies 

could be used as a reference for in-service professional development activities of 

TVIs.  At the same time, the competencies could also be used by the teacher as a 

professional needs assessment. 

Administrators are challenged to have a broad understanding of the AT devices 

and what personnel are capable of instructing the students. From an administrative 

perspective, the competencies could be used for two purposes. First, the competencies 

may be used to guide administrators in the hiring and evaluation of TVIs. While not 

intended as an evaluative tool, the list of competencies could provide a benchmark of 

knowledge that an administrator may consider critical for specific jobs. Administrators 

may also consider using the competency list as a guide for AT acquisition for students 

with visual impairments.   
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As with any critically researched topic, this study followed the prescribed 

outline of any study or dissertation. The intent of chapter one is to provide an 

introduction to the study and to state the problem at hand. Chapter two will focus on 

an in-depth review of the literature of special education of students with visual 

impairments, assistive technology, and research methodologies. Chapter three will 

present the process that will be undertaken to answer the research questions. Chapter 

four will provide a summary of the results from the study. Chapter five will present a 

discussion of the findings of the study, implications, future research needs, and 

limitations of the study. 

 

Definition of Terms 

Assistive Technology Devices:  “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 of individuals with disabilities” 

(1997, Sec. 602, 20 USC 1401, § 300.5).   

Competency:  A cluster of related knowledge, skills and attitudes that affects a major 

part of one’s job (a role or responsibility), that correlates with performance on the job, 

that can be measured against well-accepted standards, and that can be improved via 

training and development (Brill, Bishop, & Walker, 2006). 

Delphi: A research method used to obtain a consensus of opinion about a matter not 

subject to precise quantification. The technique can be used for forecasting, policy 

investigations, and goal setting (Linstone & Turoff, 2002). The Delphi begins with 

very open questions regarding a broad topic. 
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Levels of Expertise: 

• Novice:  The teacher at the novice level has a beginner level of expertise in 

which teachers only possess no or limited basic knowledge. The teacher may 

be aware of the technology or instruction strategy with little understanding or 

expertise. The teacher has only seen the technology or strategy demonstrated 

with no experience. 

• Basic: The teacher at the basic level has a fundamental understanding of 

technologies or instructional strategies beyond that of the novice. They have 

had the opportunity for limited experience with the technology or instructional 

strategy. They need outside support, from other individuals or written 

materials, to use technologies and instructional strategies. 

• Proficient:  The teacher at the proficient level has an accomplished 

understanding of the technology or instructional strategy. They have had ample 

opportunities to experience the uses of the technology and the instructional 

strategies. They are skilled enough to use the technology with limited or no 

support. They are able to teach a student to use the technology through the use 

of instructional technologies. 

• Advanced:  The teacher at the advanced level possesses a strong 

understanding of the technology and instructional strategies. They are 

considered an expert with the technology or instructional strategy and are able 

to use both with no support. They are able to teach students and other 

colleagues how to use the technology or the instructional strategies. 
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Modified Delphi:  A modified version of the Delphi technique that starts with a 

questionnaire based on existing literature and expert opinion (Ziglio, 1996). 

Special Education: Customized instruction program designed to meet the unique 

needs of a student with a disability. It may necessitate the use of specialized materials, 

equipment, services, placements, and/or teaching strategies (Gargiulo, 2006). 

Standards:  A written statement or statements about what is valued that can be used 

for making a judgment of quality (NSTA, 2003). 

Teacher of Student with Visual Impairment: A specially trained and certified 

teacher who is qualified to teach special skills to students with visual impairments 

(Holbrook & Koenig, 2000, p. 320) 

Visual Impairment (educational definition):  “Any degree of vision loss that affects 

an individual’s ability to perform the tasks of daily life, caused by a visual system that 

is not working properly or not formed correctly” (Holbrook & Koenig, 2000, p. 321). 

 

Acronyms 

 The education fields of special education, educational technology, assistive 

technology, and visual impairments each have a unique set of acronyms.  These 

include: 

AER: Association of the Education and Rehabilitation of the Blind and Visually 

Impaired 

ADA: Americans with Disabilities Act 

AFB: American Foundation for the Blind 

APH: American Printing House for the Blind 
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AT: Assistive Technology 

CEC: Council for Exceptional Children 

CEC-DVI:  CEC Division on Visual Impairments 

CEC-TAM: CEC Technology and Media Division 

CTTE: Council on Technology Teacher Education 

FAPE: Free and Appropriate Public Education 

IEP:  Individualized Education Program 

IDEA: Individuals with Disabilities Education Act 

INTASC: Interstate New Teacher Assessment and Support Consortium 

ISTE: International Society of Technology in Education 

ITEA: International Technology Education Association 

LEA: Local Educational Agency 

NCATE: National Council for Accreditation of Teacher Education 

NCLB: No Child Left Behind Act 

NCTM: National Council for Teachers of Mathematics 

NSTA: National Science Teachers Association 

NFB:  National Federation of the Blind 

O&M: Orientation and Mobility 

RESNA: Rehabilitation Engineering and Assistive Technology Society of America 

TVI: Teacher of Students with Visual Impairments 
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CHAPTER II 

REVIEW OF THE LITERATURE 

 

 For the purpose of this study, the review of the literature is divided into three 

sections:  (a) background of special education and AT; (b) background of 

competencies in higher education; and (c) research methodologies. The first section 

will provide a historical background of special education and assistive technology, 

including federal and legislative support. Specific to assistive technology, this section 

will explore its effectiveness for individuals with disabilities, its use by individuals 

with visual impairments, and the barriers that impede the effective use of AT. 

 

Background of Special Education and Assistive Technology 

 The history of special education can best be described as a reflection of the 

changing perceptions and attitudes of society regarding individuals with disabilities. 

As society’s beliefs about disabilities change, so do the services, programs, resources, 

and opportunities provided. Thus, a change in attitude is often a precursor to a change 

in the delivery of services (Gargiulo, 2006; Hardman, Drew, & Egan, 2008).   

 The foundation of contemporary societal attitudes towards individuals with 

disabilities in the United States is rooted in the efforts of European philosophers, 

advocates, and humanitarians such as Jean Marc-Gaspard Itard, Edouard Seguin, and 

Maria Montessori. Seguin immigrated to the United States in 1848 and established an 

organization that became the American Association on Mental Retardation. Americans 

such as Thomas Gallaudet and Samuel Gridley Howe were greatly influenced by these 
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individuals and led the efforts in the United States by establishing schools for the 

education of students with sensory impairments (Gargiulo, 2006).   

 By the middle 1800s, many institutions in the United States were established to 

benefit individuals with disabilities. Most were supported by philanthropists but 

eventually many became funded through state governments, starting in the Northeast 

states. Special education in public schools did not appear until the early twentieth 

century and even then was usually reserved for more affluent families (Gargiulo, 

2006). Students with disabilities were segregated in self-contained classrooms away 

from all other students. This type of arrangement continued for more than 50 years 

until after World War II. 

 With the 1954 landmark school desegregation case, Brown v. Board of 

Education of Topeka, the U.S. Supreme Court ruled that it was unlawful to 

discriminate against a group of individuals for arbitrary reasons (Hardman, Drew, & 

Egan, 2008). While focused on the segregation of Caucasian and African-American 

students, Brown established a precedent used by advocates for students with 

disabilities. With landmark cases such as Pennsylvania Association for Retarded 

Children v. Commonwealth of Pennsylvania and Mills v. Board of Education, District 

of Columbia, students with disabilities began to receive support for the right to a 

public education (Yell, 2006).   

 The flurry of litigation led to an increase of legislative activity regarding 

individuals with disabilities. Between 1827 and 1975, a total of 175 federal laws 

addressing individuals with disabilities were enacted with 61 of these laws being 

passed between March 1970 and March 1975 (Weintraub, Abeson, Ballard, & LaVor, 
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1976).  However, it was not until November 29, 1975, that a bill that assured the rights 

of a free and appropriate public education (FAPE) was signed into law.  Public Law 

94-142 (PL 94-142), called the Education of All Handicapped Children Act, has 

forever changed the landscape of education across the United States (Gargiulo, 2006). 

Due to these legislative and litigation efforts, the following principles have become the 

foundation of special education: free and appropriate public education, education in 

the least restrictive environment, an individualized education program, procedural due 

process for parents, nondiscriminatory assessment, and meaningful parental 

participation.   

 Since 1975, PL 94-142 has been amended four times: 1986 (PL 99-457), 1990 

(PL 101-476), 1997 (PL 105-17), and 2004 (PL 108-446). The amendments included 

such changes as: renaming the law to the IDEA, adding services for preschool 

children, adding disability categories such as autism and traumatic brain injury, better 

defining related services, and expanding definitions. 

 

Special Education for Students with Visual Impairments 

 As with any field, special education for students with visual impairments has 

its own distinct language, vocabulary, and history. Thus, it is imperative to begin with 

usable definitions of terms to discuss the field of education for students with visual 

impairments. Terms such as blind, legal blindness, low vision, partially sighted, and 

visual impairment all have different meanings in different contexts (Huebner, 2000). 

To narrow the definition, the generic term visual impairment is used as an umbrella 

term for the wide array of terms used. The educational definition of visual impairment 
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is “any degree of vision loss that affects an individual’s ability to perform the tasks of 

daily life, caused by a visual system that is not working properly or not formed 

correctly” (Holbrook & Koenig, 2000, p. 321). 

 The history of educating individuals with visual impairment takes a parallel 

path alongside the education of all individuals with disabilities. During the 18th 

century, France became the birthplace for education of individuals with visual 

impairments through the work Denis Diderot, Valentine Haüy, and Louis Braille. The 

first school for the blind was founded by Haüy in Paris and became the model for 

early education programs in the United States (Koestler, 1976). The first U.S 

residential school was the New England Asylum for the Blind (now called the Perkins 

School for the Blind), founded in 1829 in Boston by Samuel Gridley Howe. The first 

school established with state funds was in Ohio in 1837 (Koestler). 

 The education of students with visual impairments continued to primarily use 

residential school settings for the blind until the passing of Education for All 

Handicapped Children Act (PL 94-142) in 1975 (Gargiulo, 2006). As with all students 

with disabilities, this legislation opened the doors for students with visual impairments 

to enter the general education classroom. Today, the majority of the students with 

visual impairments and deafblindness (85%) are educated in the regular classroom for 

at least part of the day (U.S. Department of Education, 2006). Students with visual 

impairments use the full array of placement options, from general education 

classrooms with support to residential schools for the blind dependent on the needs of 

the student.   
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 The Secretary of Education reports that there are approximately 29,000 

students with visual impairments and deafblind between the ages of 3 and 21 (U.S. 

Department of Education, 2006). However, this number is based upon the primary 

disability category reported by the local education agency (LEA). Therefore, the count 

does not include students with other disabilities who receive educational services for 

their visual impairment. The American Printing House for the Blind (APH) compiles 

data each year from state departments of education, schools for the blind, 

rehabilitation programs, and multiple disabilities programs that serve students with 

visual impairments. In their 2006 report, APH reported that there were 57,983 students 

with visual impairments being served in the United States. This number included 

15,482 (27%) “visual readers” or those who primarily use print either enlarged or 

through the use of technology. They also reported 5,615 (10%) braille readers 

(students primarily using braille), 3,592 (6%) auditory readers (students primarily 

using a reader or auditory materials), 13,743 (24%) pre-readers (infants, preschoolers, 

or older students with reading potential), and 19,551 (34%) non-readers (students who 

show no reading potential) (APH, 2006). 

 For the first 85 years of the history of residential schools for children with 

visual impairments, teachers acquired their specialized training through apprenticeship 

(Hatlen, 2000). Most of the teachers in the early residential schools had no previous 

teaching experience, only had a high school diploma, and were graduates of the 

schools where they were employed (Koestler, 1976). The first university-based teacher 

preparation course was offered at the University of California in 1918 but the first 

enduring sequences of training courses were established at Harvard and Vanderbilt 
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(Hatlen). The programs of a partnership between local residential schools for the blind 

and a university set a precedent of TVIs receiving advanced training in a graduate 

program (Hatlen). In the late 1940’s, teacher education programs began to train TVIs 

to work with students in various placements (Hatlen). 

 Students with visual impairments receive specialized special education 

services from certified TVIs. The role of the TVI is broad because these professionals 

are responsible for teaching skills that are unique to learning how to live with a visual 

impairment. Therefore, the TVI provides specialized materials, individualized 

instruction in skills not covered in the general education curriculum, and consultation 

services for the school regarding disability-specific topics (Topor, Holbrook, & 

Koenig, 2000). The TVIs workday may consist of such activities as providing Braille 

or tactile materials; teaching Braille and Nemeth Braille Code for Mathematics and 

Science Notation; exploring the use of AT for individuals with visual impairments; 

teaching independent living skills; conducting evaluations and assessments; and basic 

orientation and mobility skills (Olmstead, 2005). These professionals serve students in 

all locations from residential schools to general education placements. Teachers at 

residential schools tend to be dual-certified as both a TVI and in a subject matter 

(Correa-Torres & Howell, 2004). Students with visual impairments in general 

classroom settings are usually served by itinerant TVIs that travel within a district and 

serve multiple students. 
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Historical Perspective of Assistive Technology 

 Among the 1990 Amendments of IDEA was the inclusion of “assistive 

technology devices” and “assistive technology services” in the listing of definitions. 

The 1990 Amendments also added the clause that “assistive technology” must be 

considered during the development of the IEP. Thus, with legislative support, AT 

became a part of special education vernacular and has evolved into an important 

professional field within the education of individuals with disabilities. 

 Merriam-Webster’s Collegiate Dictionary (2001) defines the term “assistive” 

as an adjective derived from the verb “assist” that means to “give assistance” or “to 

give aid or support” (p. 69). At the same time, “technology” is a noun defined as “a 

manner of accomplishing a task using technical processes, methods, or knowledge” (p. 

1206).  Therefore, by coupling these terms together it is understood that assistive 

technology does not necessarily refer to a complex electronic device that requires 

extensive training to operate, but includes anything used to assist in completing a task 

for those who are unable to do so without assistance (Erin, 2000). Friend (2006) 

simply defines assistive technology as “devices and services that improve the 

functional capabilities of students with disabilities” (p. G-1) 

The history of individuals with disabilities using tools to adapt is very long.  

Bryant and Bryant (2003) have divided the history of AT into three time periods. The 

first period is prior to 1900 and called the Foundation Period. In their work Ancient 

Inventions, James and Thorpe (1994) describe numerous innovations that were 

developed to help individuals with disabilities. Examples provided in this work 

include everything from the Romans development of an artificial leg made of wood 
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and metal around 300 B.C. to the earliest documented mention of eyeglasses around 

A.D. 1300 in Venice. There are numerous accounts from the Middle Ages in Europe 

where devices such as ear trumpets, funnels, rudimentary artificial limbs, and canes 

for blind pedestrians were developed for individuals with disabilities (James & 

Thorpe). In 1869, a patent was filed for the basic design for the manual wheelchair in 

use to this day (Pelka, 1997). While the technologies developed during this period may 

seem rudimentary by today’s standards, these early aids set the foundation for the 

future of AT. 

The Establishment Period spanned 72 years from 1900 to 1972 and was the 

period when disability disciplines, policies, laws, and litigation were established 

(Bryant & Bryant, 2003). Advances in AT were fueled by two major events:  large 

wars and the civil rights movement. World War I, World War II, the Korean Conflict, 

and the Vietnam War led to a society full of disabled veterans who required AT to 

return to productive lives. Spurred by the great need and federal resources provided 

through the Veterans Administration, a new emphasis on compensatory strategies and 

equipment emerged that has changed the face of disabilities forever (Bryant & 

Bryant). The civil rights movement of the 1950’s and 1960’s led to landmark federal 

legislation that provided civil liberties to all minority groups, including individuals 

with disabilities. Along with these new laws came federal funding through state grants 

to help in the education and rehabilitation of individuals with disabilities. 

Bryant and Bryant (2003) have entitled the period from 1973 the 

Empowerment Period because the purpose of AT moved from providing basic 

necessities to providing individuals with disabilities with the opportunities to 
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“continue their legitimate pursuit of the American Dream” (p. 14). This time period 

has seen the impact of great technological advancements spurred on by the personal 

computer. Advancements in technology combined with continued federal support has 

led to the establishment of AT as a professional field within special education and 

rehabilitation. In the last two hundred years, technological advances have expanded 

the use of AT beyond crude devices to sophisticated technological tools (Blackhurst & 

Edyburn, 2000). 

 

Federal Support for Assistive Technology 

The United States Congress has a long history of supporting technology 

applications for individuals with disabilities, dating back to 1879, when a $10,000 

grant was made to support the production of braille materials at the APH (Blackhurst 

& Edyburn, 2000). While assistive technologies have been in existence for many 

years, the formal history of AT in the United States began to take root through federal 

legislation for the support of AT for persons with disabilities in Section 504 of the 

Rehabilitation Act of 1973 (P.L. 93-112). However, the first piece of federal 

legislation focused exclusively on making AT supports readily available to persons 

with disabilities was the Technology Related Assistance for Individuals with 

Disabilities Act of 1988 (P.L. 100-407) (Johnston, Beard, & Carpenter, 2003). The 

Tech Act of 1988 (as it is commonly termed) established a national funding 

mechanism for comprehensive state systems of AT service delivery (Parette, 

VanBiervliet, & Hourcade, 2000).   
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This legislation provided the impetus for the subsequent federal mandate under 

the 1990 Amendments of IDEA that states that AT must be considered when 

developing an IEP for children with disabilities and provided when appropriate. ADA 

also includes AT provisions by requiring employers to make reasonable 

accommodations to workers with disabilities unless doing so would cause undue 

hardship to business operations. This would include accommodations of assistive 

technologies and adaptive devices that are necessary for the person with disabilities to 

be able to perform his or her job duties (Houtenville, 2003). 

Assistive technology was first federally “defined” as both services and devices 

in The Tech Act of 1988 (PL 100-407). This definition was later adopted in the IDEA 

(1990) (PL 101-476) (Bryant & Bryant, 2003; Johnston, Beard, & Carpenter, 2003). 

The federal definition within IDEA states that assistive technology is “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 of individuals with disabilities” (1997, Sec. 602, 20 USC 1401, § 300.5). 

On the other hand, assistive technology services as “any service that directly assists an 

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

technology device” (§ 300.6).   

As is evident by the federal definitions, AT can include a spectrum of devices 

from no-technology (such as pencil-grips) to high technology items such as computer 

software (Johnston, Beard, & Carpenter, 2003). Gamble, Dowler, and Hirsh (2003) 

summarize the definition by stating that an AT device is anything that allows an 
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individual with a disability to increase their ability to perform specific functional 

tasks, such as reading, writing, or any other academic task. 

 

Assistive Technology Effectiveness 

 Since AT is applied to a variety of purposes, many outcome measures are used 

in studies to examine its effectiveness including quality of life, social participation, 

functional performance, and psychological impact, costs, and user satisfaction (Alper 

& Raharinirina, 2006; Lancioni, Singh, O’Reilly, & Olivia, 2003; Maccinni, Gagnon, 

& Hughes, 2002; Sullivan & Lewis, 2000). Alper and Raharinirina conducted a 

comprehensive review of the literature on AT effectiveness. Their systematic analysis 

of 60 studies revealed that AT had an overall positive impact on the dependent 

variables measured by researchers. This is consistent with the literature review of ten 

(10) technology-based practices used for students with learning disabilities conducted 

by Maccini et al., where it was determined that integration of technology into the 

curriculum improved students with learning disabilities performance on general 

education practices. Sullivan and Lewis (2000) and Lancioni et al. (2003), found that 

switches increased participation in opportunities to learn, explore and play in the 

classroom by students with multiple disabilities. While the body of literature on the 

effectiveness of AT is still in its infancy, the preliminary data supports the already 

accepted concept that AT has great potential for enhancing the capabilities of 

individuals with disabilities (Alper & Raharinirina; Michaels & McDermott, 2003). 

However, researchers believe more studies need to be conducted with replication of 
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past studies to strengthen the case for its use in education and employment circles 

(Alper & Raharinirina; Michaels & McDermott; Wahl, 2004). 

 

Assistive Technology and Visual Impairments 

Historically, there have three primary issues facing individuals with visual 

impairments:  access to information, independent travel, and lack of meaningful 

experiences (Lowenfield, 1973; Scadden, 2000). In order to compensate for their 

vision loss, individuals with visual impairments have relied upon assistive 

technologies. Early glasses and magnifiers were used by individuals with vision loss 

as early as 1300 AD while the use of a cane, stick, staff, or bamboo pole can be found 

in the writings of the ancient Hebrews, Greeks, and Chinese (James & Thorpe, 1994; 

Neustadt-Noy & LaGrow, 1997). Thus technology has been harnessed for centuries to 

provide these individuals with tools to allow them to access information, travel 

independently, and go through a variety of experiences. 

 

Technology to Access Information 

 The ability to access information is essential to be successful in education, 

employment, and life (Kapperman & Sticken, 2000; Scadden, 2000). Therefore, much 

of the development of AT for individuals with visual impairments has focused on 

providing access to information. The tactile code for representing alphanumeric 

characters was introduced by Charles Barbier in 1829 and refined by Louis Braille in 

1834 (Hatlen, 2000; Scadden, 2000). This was the first technology that allowed people 

with visual impairments to be truly literate. Braille was first written using the slate and 
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stylus, a hand-held device where a person makes braille symbols by “poking” paper. 

Manual braille writers were developed in the late nineteenth century and increased 

braille production. In the early 1900’s, audio technology (radios, records, and 

recorders) provided more access to information than braille due to development for the 

mass market (Scadden, 2000).   

 The development of the computer in the 1960s led to an explosion of 

technologies that could be used by individuals with visual impairments to access 

information. Braille embossers (a specialized tactile printer), advanced closed-circuit 

televisions (CCTV: a device that enlarges written or printed text), optical character 

readers (OCR: a device that scans printed text and provides the user with speech 

output), computer screen readers, compact discs (CD), and multiple hardware and 

software innovations have enhanced the individual with visual impairments ability to 

access information (Kapperman & Sticken, 2000).   

 

Independent Travel 

The most accepted and proven types of mobility systems or tools for 

independent travel for individuals with visual impairments include the long cane, the 

dog guide, and electronic travel devices (ETDs) (Farmer & Smith, 1997). The long 

cane is the most widely used tool for independent travel, but in the last forty years, 

numerous attempts have been made to develop ETDs. ETDs have been categorized 

into four types including: those that only provide obstacle preview through the use of 

sound, those that use lasers, those that provide environmental information, and those 

that combine obstacle preview with artificial intelligence (Farmer & Smith). However, 
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with the incremental increase of safety that these devices provide plus the high costs, 

ETDs have not experienced the popularity of other assistive technologies. Research on 

ETDs continues as new devices are developed (Penrod, Corbett, & Blasch, 2005). The 

use of Global Positioning Systems (GPS) device with speech capabilities is currently 

being researched and tested with promising preliminary results (Loomis, Marston, 

Golledge, & Klatzky, 2005; Ponchilla, Rak, Freeland, & LaGrow, 2007).  

Abner and Lahm (2002) best summarized the philosophy of individuals with 

visual impairments toward AT with this statement: 

Over the past decade, advances in technology have provided new opportunities 

for people who are visually impaired (that is blind or have low vision) to be 

independent at work, school, and home. These advances allowed them to 

compete successfully with sighted people and to have equal access to printed 

information.  Optical scanners; closed circuit television systems (CCTVs); 

optical magnifiers; note-taking devices; and technologies that produce large 

print, Braille, or speech are examples of technologies that enable individuals 

who are visually impaired to write and edit papers, conduct research, gain 

access to information, and develop job skills. (p. 98) 

 

Lack of Experiences 

 The third issue facing individuals with visual impairments is the restriction in 

the range and variety of experiences (Lowenfield, 1973). Therefore, the individual 

with visual impairments has to relate to and learn about the world through the 

remaining four senses. However, since AT has the ability to provide access to 
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information and independent travel, then the amount of meaningful experiences will 

be expanded. Assistive technology has the capability of minimizing these three basic 

limitations experienced by individuals with visual impairments. 

 

Overview of Assistive Technologies for Individuals with Visual Impairments 

 As with all technologies, AT for individuals with visual impairments can be 

divided into three major categories: no-tech, low-tech, and high-tech. “No-technology" 

or "no-tech" refers to any assistive device that is not electronic. No-tech items range 

from the slate and stylus, dark markers, bold-lined paper, and the long cane. "Low-

technology" or "low-tech" devices may or may not be electronic but do not include 

highly sophisticated computer components, such as an electronic voice-recording 

device, cassette recorder, a talking calculator, and the manual braille writer. "High-

technology" or "high-tech" devices utilize complex, multifunction technology and 

usually include a computer and associated software (Maushak et al., 2001). 

Individuals with visual impairments also utilize a group of AT devices called 

independent living aids. These devices bridge across the three categories and include 

tools such as a knife guards, devices with braille labels, large print phones, talking 

scales, and diabetic insulin monitors.   

 While all technologies have impacted the lives of individuals with visual 

impairments, the high-tech devices have had the greatest impact on success in 

education and employment (Gamble, Dowler, & Hirsch, 2004). The American 

Foundation for the Blind (AFB) has developed AT categories based upon a cross 
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section of the market for individuals with visual impairments (2006). They have 

divided the high-technologies into nine categories: 

• A closed-circuit television (CCTV) (also known as video magnifiers) is 

defined by AFB as a device that uses “a stand-mounted or handheld video 

camera to project a magnified image, usually of text or graphs, onto a video 

monitor, a television, or a computer monitor (2006, p.13). 

• Screen magnification systems enlarge text and graphics on a computer screen 

similarly to a magnifying glass through the use of software (2006). 

• Screen readers are software packages that allow individuals with visual 

impairments to read text displayed on the computer screen with a speech 

synthesizer (2006). 

• Braille displays “provide access to information on a computer screen by 

electronically raising and lowering different combinations of pins in braille 

cells” on a braille display panel (2006, p. 85). 

• Braille printers (or embossers) are devices that “receive data from computer 

devices and emboss that information in braille on paper through the use of 

solenoids that control embossing pins” (2006, p. 101). 

• Braille translators take a document and convert it into a braille file which can 

then be sent to a braille printer, read on a braille display, or personal digital 

assistant.  These software packages are also able to convert print documents to 

braille (2006). 

• Personal digital assistants (or Braille Notetakers) are “small, portable devices 

for storing information with the use of braille or keyboards.  The stored 
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information may be accessed through a built-in speech synthesizer, a braille 

display, or both. (2006, p. 131). 

• Optical character recognition systems (OCR) provide individuals with visual 

impairments with the ability to scan printed text and then have it spoken in 

synthetic speech or saved to a computer file (2006). 

• Digital Talking Book player are either stand-alone or software players that 

are used on computers that process digital files for audio reading (2006). 

 

Effectiveness of Assistive Technology for Individuals with Visual Impairments 

 As with general special education, it is generally accepted that AT positively 

impacts the lives of individuals with visual impairments (Cooper & Nichols, 2007; 

Kapperman, Sticken, & Heinze, 2003; Strobel, Fossa, Arthanat, & Brace, 2006). 

However, like general special education, there has not been sufficient research 

conducted on the effectiveness of specific AT for individuals with visual impairments 

(Kapperman, Sticken, & Heinze). Most of the AT devices used by individuals with 

visual impairments are deemed effective because they have practical application. For 

example, the manual brailler is considered effective because it has provided 

individuals with visual impairments access to information (through the ability to write 

braille) faster than the slate and stylus. However, a search of the literature finds only a 

few studies that provide positive results on the effectiveness of high-tech devices 

(Cooper & Nichols; Goodrich, Kirby, Wagstaff, Oros, & McDevitt, 2004; Holbrook, 

Wadsworth, & Bartlett, 2003; Loomis, Marston, Golledge, & Klatzky, 2005; 

Ponchillia, et al., 2007; Uslan & Shen, 1996) 
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Both Cooper and Nichols (2006) and Holbrook, Wadsworth, and Bartlett 

(2003) conducted research on the effectiveness of the Mountbatten Brailler.  Both 

studies found that Mountbatten had a positive effect on the writing and reading skills 

of the student as well expanding the student’s access to the general education.  

Goodrich et al. (2004) studied the use of the CCTV as compared to other optical 

devices such as magnifiers and found that the CCTV was the most effective in 

increasing reading and writing speed.  Their findings are consistent with Uslan and 

Shen (1996).  Loomis et al. (2005) and Ponchillia et al. (2007) determined that a GPS 

device for individuals with disabilities increased the speed and preciseness of travel.  

Therefore, the general consensus that AT is beneficial to individuals with visual 

impairments is affirmed by both practical application (as with the manual Brailler) and 

through limited research.  

 

Barriers to Assistive Technology 

Assistive technology has the potential to enhance the lives of individuals with 

disabilities, yet this potential is often not realized (Johnson & Evans, 2005). Even with 

public policy support, research has determined that AT is under-utilized by both 

general and special educators. The use of AT has many barriers including: cultural 

attitudes or bias against AT (Carey, DelSordo, & Goldman, 2004), personal attitudes 

(Zascavage & Keefe, 2004), lack of resources (Lee & Vega, 2005; Lahm, 2003), and 

lack of instructional time (Collier, Weinburgh, & Rivera, 2002). However, the 

literature reveals that the most prominent barrier to AT use is the lack of qualified 

professional personnel who are able to train individuals with disabilities to use AT 
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(Lee & Vega, 2005; Candela, 2003; Zascavage & Keefe, 2004; Abner & Lahm, 2002; 

Wahl, 2004). 

 

Assistive Technology and the Knowledge of Generic Special Educators 

It has been determined that a critical factor in students’ use of technology is his 

or her teachers’ technological knowledge and skills (Abner & Lahm, 2002) as well as 

their attitudes toward technology (Jennings, Long, & Jackie, 2002). Collier et al. 

(2002) expressed this idea for general education teachers when they explained that 

“policymakers agree a key objective of instructional technology research efforts must 

be to help ensure the 2.2 million new teachers needed in the next decade have the 

skills to select and use instructional technology effectively” (p. 448). Lahm goes 

further by stating that “all special educators should have a basic knowledge of AT” 

(2003, p. 141).   

 However, how much knowledge of technology, and AT, does the educator of 

today actually possess? Several statewide studies assessed educators’ needs for AT 

training (Derer, Polsgrove, & Rieth, 1996; Jennings et al., 2002; Lee & Vega, 2005) 

and all found that the vast majority of teachers of students with disabilities consider 

themselves to have inadequate knowledge of AT. Specifically, Jennings found that 

73% of the special education teachers in Maryland considered themselves to be 

“somewhat skilled” or “not skilled” in using AT effectively with students with 

disabilities. Lee and Vega found that only 24.7% of the participants of their study in 

California agreed that they had adequate training from their teacher preparation 

program. Yet, at the same time, most teachers believe that AT is important and should 
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be taught and expressed interest in participating in learning programs to increase their 

knowledge (Jennings et al.; Wahl, 2004)  

 

Assistive Technology and the Preparation of Teachers of Students with Visual 

Impairments 

The field of special education for students with visual impairments has a 

similar dilemma with the lack of knowledge of AT. A 1990 study conducted by Parker 

et al. began a series of statewide studies on barriers to the use of AT with students 

with visual impairments. In their study, they found that almost two-thirds of their 

participants in Massachusetts rated themselves as having “poor” or “nonexistent” 

knowledge of specific AT devices for individuals with visual impairments. Edwards 

and Lewis (1998) conducted a similar study with TVIs in the state of Florida. The 

participants in this study overwhelmingly reported that they did not use many of the 

listed AT devices due to lack of knowledge. A study of special educators in the state 

of Kentucky by Abner and Lahm (2002) found that 51% of the TVIs did not feel 

competent in teaching their students to use assistive technologies. The same study 

found that 62% of the teachers considered themselves to be at the novice or apprentice 

level of being able to use assistive technologies. A study conducted in Illinois by 

Kapperman, Sticken, and Heinze (2002) reported that 72% of the teachers interviewed 

were unable to respond to the survey due to lack of knowledge about the AT 

discussed. 

 Thus, the pertinent question is what barriers are creating these deficiencies in 

teachers’ knowledge since their attitudes reflect a desire to understand, teach, and use 
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technology? Lahm (2003) simply answered the question by stating that “training at 

both the pre-and in-service levels is not adequate” (p. 142). The problem begins at the 

teacher preparation level during the pre-service years. Numerous studies of general 

education teachers have found that most teachers do not believe they were adequately 

trained in instructional technology during their teacher preparation programs (Collier 

et al., 2002; Jennings et al, 2002; Kersaint, Horton, Stohl, & Garofalo, 2003; Maushak 

et al., 2001).  

 However, this is not a problem found only among general education teachers, 

but is one that is prominent among special education programs as well (Abner & 

Lahm, 2002; Michaels & McDermott, 2003; Lee and Vega, 2005). Few pre-service 

training programs for special education include courses or even class sections on AT 

applications and issues (Lahm, 2003; Lee and Vega; Wahl, 2004). The lack of pre-

service training in AT has a detrimental affect on teachers as they enter the classroom. 

As Lahm responds to the situation, “…without the background and knowledge in AT, 

teachers face increased difficulty in acquiring useful and valid information on 

appropriate AT selection and application, making many special educators extremely 

resistant to introducing AT to their students” (p. 142). 

 One of the reasons that assistive technology is not taught at the pre-service 

level may be that there is not a separate set of competencies or standards that is widely 

accepted among teacher preparation programs. In the following section, the history 

and theory of the use of standards and competencies in education will be explored. 

Special attention will be focused upon the use of standards and competencies in higher 
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education in particular those standards and competencies used in educational 

technology, special education, visual impairments, and assistive technology. 

 

Competencies and Standards 

 There are many major issues within teacher education including the lack of 

qualified teacher candidates, lack of cohesiveness as a profession, and disagreements 

on the pedagogical aspects of education (Morrison & Jeffs, 2005). While these are 

critical issues, Kraft (2001) determines another issue that teachers do not receive the 

same training across all institutes of higher education that prepare teachers. Thus, he 

comments that “to ensure quality in teaching, standards for what beginning and 

experienced teachers should know and be able to do have been developed” (p. 4). This 

section focuses on the history and theory of standards and competencies in education 

and survey of relevant standards and competencies in education. 

 

History and Theory of Standards and Competencies in Education 

 Standards are defined as criteria that address the knowledge, skills, and 

dispositions that are deemed important by a professional field (NSTA, 2003). At the 

same time, competencies are defined as “a knowledge, skill, or attitude that enables 

one to effectively perform the activities of a given occupation or function to the 

standards expected in employment” (Houston, 1975, p. 7). As determined by the 

definitions, competencies and standards are inter-related and often used 

interchangeably (Gibson, Fletcher, & Casey, 2003). However, Medley and Crook 

(2001) explain that a standard is a broad statement while competencies are more 
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narrowly defined with the goal of fulfilling standards. For the purposes of this 

literature review, standards will follow the framework established by Medley and 

Crook. 

 Standards and competencies in teacher education programs have had a long 

history beginning in 1927 with the American Association of Teachers Colleges 

(AATC).  “This organization was established to develop standards, competencies, and 

procedures for accrediting teacher education programs that guaranteed graduates of 

accredited programs would competently perform services for which they were 

specifically prepared” (Kraft, 2001, p. 3). Twenty-five years later, in 1954, the 

National Council for Accreditation of Teacher Education (NCATE) was established to 

develop rigorous standards for teacher preparation programs and processes to 

determine which colleges of education measure up to them. Since then, numerous 

professional organizations have worked alongside NCATE to develop standards and 

competencies for educators in specific fields within education (Gibson et al., 2003; 

Imig & Imig, 2007). Competency-based education appeared in education in the 1960s 

and continued to evolve through the early 1990s (Townsend & Bates, 2007). 

 The roots of standards and competencies are found in training psychology, 

which has its roots in behavioral psychology. The literature is replete with arguments 

for and against competencies in education (Baker et al., 2006; Buckley, 1995; Clayton, 

1997; Hasson, Kenney, & McKeena, 2000; Linstone & Turoff, 2002). Witty and 

Willmot (2001) provide a summary of the benefits and difficulties discussed in the 

literature.  Benefits include:  

• “Demystification of teacher education; 
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• A clearer role for schools/colleges in the training process; 

• Greater confidence of employers in what beginning teachers can do; and 

• Clearer goals for students. 

The difficulties of the approach have also been reported include: 
 
• It may lead to reductionism; 

• It may shift the emphasis towards outcomes at the expense of learning 

processes; 

• It may be difficult to reach agreement on a definition of competence; 

• It may be difficult to specify which competences should be included; and 

• It may be difficult to arrive at valid and reliable criteria for assessment” (p. 

62). 

 While there are disagreements in the field regarding the effectiveness of 

standards and competencies, multiple authors describe a strong need for both in 

education. Gibson et al. (2003) stated that “a clear set of standards will help improve 

misunderstandings both inside and outside the profession” (p. 600). Egan & Akdere 

(2005) explained that an “examination of roles and competencies serves both as a 

basis for clarification of a profession and as an update regarding newer practices” (p. 

90). Wojcik, Peterson-Karlan, Watts, and Parette (2004) explain that “standards 

provide the framework for a system of instructional delivery, traditional courses of 

study and practicum, field-based and student teaching experiences” (p 30). While 

other authors agree with these sentiments (Morrison & Jeffs, 2005; Zascavage & 

Keefe, 2004), Newby (2007) expresses it succinctly by stating that “higher standards 

in teacher training means higher standards in teacher performance which means higher 
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standards of pupil performance” (p.120). Medley and Crook (2001, p. 296) provide a 

framework for factors affecting pupil learning which includes teacher competencies 

(Figure 2-1). 

 

Figure 2-1.  Factors affecting pupil learning in schools. 

 

Higher Education and the Use of Standards and Competencies 

 Higher education, including teacher education, has used standards and 

competencies extensively since the 1920s (Kraft, 2001). Based upon the professional 

consensus model, teacher education programs have relied on the wisdom of practice 

and a system of standards and competencies to render judgments about the quality of 

particular approaches to teacher preparation (Imig & Imig, 2007). This approach 
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asserts that knowledge of the subject matter is important, that teacher candidates must 

be able to provide multiple explanations and instructional strategies (pedagogical 

content knowledge), and that the teacher candidate can work with students, families, 

and communities in ways that reflect the dispositions expected of a professional 

educator (Imig & Imig).   

 To ensure quality in teaching, standards for what beginning and experienced 

teachers should know and be able to do have been developed. The National Council 

for Accreditation of Teacher Education (NCATE), the Interstate New Teacher 

Assessment and Support Consortium (INTASC), and the National Board for 

Professional Teaching Standards (NBPTS) collaborate to establish a complementary 

system of standards within three interconnected systems: accreditation, state licensing 

of new teachers, and board certification of accomplished teachers (Kraft, 2001). 

NCATE is the professional accrediting organization for schools, colleges, and 

departments of education in the United States. Institutions of higher education that are 

accredited by NCATE must demonstrate how teacher preparation programs prepare 

teachers to teach to the student standards developed by professional discipline/content 

associations, such as the CEC (Kraft). 

 INTASC is a consortium of nearly 40 states and professional organizations 

sponsored by the Council of Chief State School Officers. The work of this body is the 

creation of a set of performance standards for beginning teacher licensing that is 

organized around ten principles reflecting core knowledge, skills, and dispositions 

teachers should develop to teach in the ways required by the new standards for 

students (Kraft, 2001). NBPTS is a national organization created to “advance the 
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quality of teaching and learning by developing professional standards for 

accomplished teaching, creating a voluntary system to certify teachers who meet those 

standards and integrating certified teachers into educational reform efforts” (Kraft, 

2001, p. 5).   

 

Educational Technology Standards and Assistive Technology 

 These three organizations provide the foundation for the development of 

standards and competencies in other professional organizations. NCATE uses the 

content standards and competencies of 24 professional organizations including the 

National Council for Teachers of Mathematics (NCTM), the National Science Teacher 

Association (NSTA), and the National Council of Teachers of English (NCTE). In 

relation to AT, four organizations provide relevant guidance: the International 

Technology Education Association (ITEA), and the Council on Technology Teacher 

Education (CTTE), the International Society for Technology in Education (ISTE), and 

the Council for Exceptional Children (CEC). 

 ITEA and CTTE collaborate together to develop standards and competencies 

for technology education. They define “technology education”  as “an interdisciplinary 

study of technology across grade levels that provides opportunities throughout content 

areas studies for students to learn about the processes and knowledge related to 

technology needed to solve problems and extend human capabilities” (CTTE, 2003, 

p.2). While focused on technology education for general education, Standard 6 and 

Standard 9 are related to teaching technology for students with disabilities.   
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 The International Society for Technology in Education (ISTE) has developed 

performance standards for initial and advanced educational computing and technology 

programs (ISTE, 2005). After the release of their standards, ISTE partnered with 

Learning Point Associates to develop achievement rubrics for teacher preparation 

programs. These rubrics take each standard and describe activities of performance at 

four levels. The four levels (Novice, Basic, Proficient, and Advanced) are levels 

commonly used to describe levels of expertise on a particular subject (Learning Point 

Associates, 2005). They have developed standards for Technology Facilitation and 

Leadership and Computer Science Education. While not directly related to AT, the 

ISTE National Education Technology Standards (NETS) provide several standards 

that address students with disabilities. These include: 

• II.A. Teachers design developmentally appropriate learning opportunities that 

apply technology-enhanced instructional strategies to support the diverse needs 

of learners. 

• III.B. Teachers use technology to support learner-centered strategies that 

address the diverse needs of students. 

• VI.B. Teachers apply technology resources to enable and empower learners 

with diverse backgrounds, characteristics, and abilities. 

• VI.C. Teachers identify and use technology resources that affirm diversity. 

• VI.E. Teachers facilitate equitable access to technology resources for all 

students. (ISTE, 2000, p. 9). 
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Professional Standards in Special Education and Visual Impairments 

 Teacher preparation programs for special educators are guided by the Council 

for Exceptional Children (CEC) standards reported in What Every Special Educator 

Must Know: Ethics, Standards, and Guidelines for Special Educators, 5th edition 

(2003). The CEC Knowledge and Skill Standards have been developed for all entry-

level special education teachers of students with disabilities as well as focused sets for 

competencies for teachers of students with specific disabilities, including visual 

impairment. Appendix A provides the listing of the CEC Knowledge and Skills Base 

for all entry-level special education TVIs (CEC, 2003, p. 108-113). 

 The education of TVIs has a long history in the development of standards and 

competencies. In 1954, the U.S. Department of Education published a status report on 

the preparation of teachers of students with disabilities (Mackie & Dunn, 1954). As a 

result of this report, consensus reports were developed in areas of exceptionality 

including visual impairments (Mackie & Cohoe, 1956; Mackie & Dunn, 1955). As a 

result of these efforts, the American Foundation for the Blind (AFB) created the 

Teacher Education Advisory Committee in 1957 to develop standards for the 

preparation of teachers of children who were blind (Hatlen, 2000). In 1958 and 1959, 

the committee met at national work sessions to develop standards and the resulting 

document was A Teacher Education Program for Those Who Serve Blind Children 

and Youth (AFB, 1961). This document proposed a broader view of the competencies 

required for the education of student with visual impairments when compared to 

earlier documents (Hatlen). 
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 In the 1960’s, CEC established the Professional Standards Committee and this 

committee began to develop standards for special education. With the help of 700 

special educators, CEC presented standards for preparing personnel to teach students 

with disabilities, including visual impairments (CEC, 1966). With standards developed 

by CEC, AFB led an effort between 1973 and 1975 to develop more specialized 

competencies for TVIs. They coordinated six meetings of 28 professional teacher-

educators of children with visual impairments from 22 colleges and universities with 

the purpose of developing the competencies. These competencies were then used in a 

national survey conducted by Spungin (1977) to validate the competencies. The 

resulting document, Competency-Based Curriculum for Teachers of the Visually 

Handicapped: A National Study (Spungin) became the framework of competencies 

used by teacher preparation programs. 

 Since the 1970’s, CEC has redeveloped their standards to include sets of 

knowledge and skills for each exceptionality. The CEC Division on Visual 

Impairments (CEC-DVI) was responsible for drafting the knowledge and skill 

statements and later validated them by a sample of the CEC-DVI membership (Hatlen, 

2000). In 2000, CEC again refined the competencies this time using expert opinion 

through the Delphi method (CEC, 2003).  

 The Association for Education and Rehabilitation of the Blind and Visually 

Impaired (AER) is the largest professional organization in North America for teachers 

and other specialists in visual impairments (Koenig & Holbrook, 2000b). AER 

established a code of ethics for TVIs, O&M specialists, rehabilitation teachers, and 

low vision therapists. In 2000, AER established the Academy for Certification of 
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Vision Rehabilitation and Education for the purpose of offering professional 

certification for O&M specialists, vision rehabilitation therapy, and low vision therapy 

(ACVREP, n.d.).   

 Between 1995 and 1997, AER determined that to develop a well-developed 

certification process that they would need to validate existing university O&M 

competencies that had been approved by the O&M Division of AER. Therefore, 

Weiner and Siffermann (2000) conducted a study to validate the importance of the 

academic and clinical competencies required of the O&M specialist. Their study 

consisted of a pilot study of 30 O&M specialists and then a survey of 20% of the 

O&M specialists who were members of AER (resulting in 200 completed surveys).  

The resulting competencies were used to develop the O&M certification examination. 

 Aside from the professional organization work of developing standards and 

competencies, several other studies have been conducted to develop related standards 

and competencies. Funded by a U.S. Department of Education Grant, the National 

Consortium of the Perkins National Deafblind Training Project established a 

Competency Committee. This workgroup developed a set of competencies for teachers 

of students who are deafblind and provided the competencies to over 200 reviewers 

for validation (McLetchie & Riggio, 1997). The resulting document was 

Competencies for Teachers of Learners Who Are Deafblind (McLetchie & Riggio). 

This consortium continued competency development with the creation of 

Competencies for Paraprofessionals Working with Learners Who Are Deafblind in 

Early Intervention and Educational Settings (Riggio & McLetchie, 2001).  
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 The literature reveals three other studies regarding competencies for TVIs.  

Koenig and Holbrook (2000a) conducted a study “to gain professional consensus on 

the levels of instructional services that are needed to ensure that students receive high-

quality braille literacy instruction” (p. 678). Using the Delphi method to determine 

expert consensus of 40 participants through a series of questionnaires, the study 

developed recommendations for general guidelines in twelve areas of braille literacy 

(Koenig & Holbrook). 

 Dote-Kwan, Chen, and Hughes (2001) conducted a study to determine the 

professional competencies for service providers who work with young children with 

visual impairments. Using a survey, the 121 participants responded to a list of twelve 

professional competencies for working with young children with visual impairments.  

The competencies were based on the recommendations of the CEC Division of Early 

Childhood (Dote-Kwan, Chen, & Hughes). The participants strongly agreed or agreed 

that the twelve competencies identified were necessary when working with young 

children with visual impairments. 

 

Professional Assistive Technology Standards in Special Education 

 While the standards developed by ITEA/CTTE and ISTE support the general 

use of technology with students with disabilities by general educators, the use of AT 

not explicitly stated. CEC embeds AT standards with each disability category and has 

a special set of standards for AT specialists. 

 Besides CEC, there is one other major organization that has developed 

standards that focus on AT: the Rehabilitation Engineering and Assistive Technology 
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Society of North America (RESNA). RESNA is the professional organization of AT 

practitioners and suppliers including engineers, occupational therapists, and AT 

specialists. Their standards are the foundation of their certification programs for 

Assistive Technology Practitioner, Assistive Technology Supplier, and Rehabilitation 

Engineering Technologist.   

 While CEC provides both standards and competencies (referred to as 

knowledge and skills), at least three major organizations of note have developed 

specific competencies for AT. First, the National Association of State Directors of 

Special Education (NASDSE) is an organization composed of state directors of special 

education or other persons designated by their state education agency. In 1998, 

NASDE, through work of a special project with the Research Institute for Assistive 

Technology Training (RIATT), developed essential competencies in the area of AT to 

be used by states in developing state improvement plans, state guidelines, or similar 

endeavors (NASDE, 1998).  NASDSE appointed a subcommittee to review the issue 

and develop a recommendation. The subcommittee’s recommendation was then sent to 

a “Partnership of States” work session consisting of 14 state representatives for 

feedback. The recommendations were then distributed to the full membership for 

comment and passed in 1998 (NASDE). California State University at Northridge 

(CSUN) Center on Disabilities has developed AT competencies to guide their 

Assistive Technology Applications Certificate Program (ATACP). These 

competencies focus on generic AT skills needed by AT specialists and were developed 

by the faculty at CSUN (CSUN, 2006) 
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 In 1999 and 2000, the AFB conducted research to better understand the 

shortage of AT specialists. In 2001, AFB developed a workgroup who develop AT 

competencies for AT specialists who work with individuals with visual impairments. 

While not focused on TVIs, these competencies provide the first set of competencies 

for professionals who work with individuals with visual impairments (AFB, 2007). 

 Standards and competencies have become common in the education field yet 

there are still areas of the profession that need to establish both standards and 

competencies. Teachers of students with visual impairments are provided standards by 

CEC, but the CEC standards do not currently provide in-depth competencies for AT 

for these teachers. 

 The methodology for the development of standards and competencies by 

professional organizations falls into three categories: professional work or focus 

groups (committee work), survey, or the Delphi Method. Each of these methodologies 

is based upon the professional consensus model that relies on professional knowledge 

and expertise (Imig & Imig, 2007). Each of these consensus building models has 

advantages and disadvantages. 

 The use of work groups (committees, subcommittees, or focus groups) is a 

very common process (see AFB, 1961; 2007; CEC, 1966; McLetchie & Riggio, 1997; 

Riggio & McLetchie, 2001; Spungin, 1977) for developing standards and 

competencies. This decision-making process is based upon the Nominal Group 

Technique (NGT) and the Interacting Group Method (IGM) (Clayton, 1997). NGT 

provides a forum for a group of people to develop and write ideas in a face-to-face 

situation while IGM is a traditional brainstorming exercise. With the advantages of 
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being a quick methodology, work groups are also expensive (travel, room and board) 

and are vulnerable to groupthink (Clayton). Surveys have also been used to determine 

standards and competencies (Dote-Kwan et al., 2001; Spungin, 1977). While surveys 

have an advantage of a larger number of participants, they have multiple 

disadvantages including high costs, acquiring a large group of expert participants, and 

reliance on the researcher to develop the initial competencies.  The survey has more 

often been used to validate pre-determined lists of standards and competencies 

(Clayton).   

 The third method of developing consensus in regard to standards and 

competencies is the use of the Delphi Method. Skulmoski, Hartman, & Krahn (2007) 

determined that the health and education fields have predominately used this method 

to determine consensus. Koenig and Holbrook (2000a) used the Delphi method to 

determine professional consensus on the levels of instructional services needed to 

ensure that students receive high-quality braille literacy instruction. CEC began using 

the Delphi Method in 1996 to develop their standards, knowledge, and skills 

statements. Therefore, the Delphi Method will be used to complete this study. In the 

following section, the theory of the Delphi Process will be explained along with a 

discussion on the use of web-based Delphi studies and the strengths and weaknesses of 

the methodology. 

 

The Delphi Method 

 The Delphi Method (hitherto referred to as the Delphi) is defined as “a series 

of sequential questionnaires or ‘rounds’ interspersed by controlled feedback, that seek 
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to gain the most reliable consensus of opinion of a group of experts” (Powell, 2003, p. 

376).  Skulmoski, Hartman, and Krahn explain that “the Delphi method is an iterative 

process used to collect and distill the judgments of experts using a series of 

questionnaires interspersed with feedback” (2007, p. 2). It was developed by Norman 

Dalkey of the RAND Corporation in the 1950s for a United States sponsored military 

project (Skulmoski et al.).   

 Rowe and Wright (1999) characterize the Delphi method by four key features: 

1. Anonymity of Delphi participants which allows the participants to freely 

express their opinions without undue social pressures to conform from others 

in the group.  Decisions are evaluated on their merit, rather than who had 

proposed the idea. 

2. Iteration or repetition allows the participants to refine their views in light of the 

progress of the groups work from round to round. 

3. Controlled feedback informs the participants of the other participant’s 

perspectives, and provides the opportunity for the participants to clarify or 

change their views. 

4. Statistical aggregation of the group’s response allows for a quantitative 

analysis and interpretation of data. 

 The Delphi’s original application was in forecasting future events such as the 

estimated number of atomic bombs required to reduce Soviet munitions output 

(Clayton, 1997). However, due to the method’s flexibility it quickly expanded into 

investigations in the fields of business, science, health sciences, and education. 

Clayton described the use of the Delphi for educational purposes for things such as 
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curriculum development, institutional planning, distance education, vocational 

training, and identifying competencies. Skulmoski et al. (2007) report that their search 

of the ProQuest Digital Dissertation database revealed at least 280 dissertations and 

theses that used the Delphi method in their research and that most were either in 

education or healthcare. The Delphi method has been widely used to inform 

technology, education, and other fields and in the clarification of professional 

competencies (Egan & Akdere, 2005, p.92). CEC has used the Delphi method 

extensively to develop their professional standards (Lahm & Nickels, 1999). Thus, it is 

apparent that the Delphi method is considered an effective means to reach consensus 

regarding the content of a particular curriculum (Brill et al., 2006). 

 

The Delphi Process 

 While the Delphi has evolved based upon the needs of the research conducted, 

Skulmoski et al. (2007) has determined that there are key steps to the Delphi process: 

1. Preliminary actions, including conducting a literature review and defining the 

research question, should take place. The literature should determine if a gap 

exists in the currently body of knowledge. The development of the research 

question should flow from the literature and determine if the Delphi is the 

appropriate research method. 

2. Criteria for participants should be developed as well as a recruitment plan of 

action. Once the criteria and plan are devised, the participants should be 

invited to participate. Participants should be introduced to the Delphi process 

in the invitation to participate. 
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3. Develop the Delphi Round 1 questionnaire with basic domains based upon the 

literature. A pilot study should be conducted to improve the content and face 

validity of the instrument. 

4. Distribute the Round 1 questionnaire to the participants with explicit 

instructions. 

5. Analyze the Round 1 responses, summarize, and develop the Round 2 

questionnaire. 

6. Distribute the Round 2 questionnaire, accompanied by the Round 1 summary, 

to the participants. 

7. Analyze the Round 2 responses, summarize, and then develop Round 3 

questionnaire.   

8. Repeat the analysis, summarization, and development of questionnaires until 

consensus has been reached. 

9. Develop the final report and provide it to the participants. 

 Various authors have developed flow charts to provide an overview of the 

Delphi process (Linstone & Turoff, 2002; Skulmoski et al., 2007). An adaptation of 

the flow charts in the literature is presented as Figure 2-2. 

 The number of rounds conducted in a Delphi to reach consensus is variable and 

dependent upon the purpose of the research (Linstone & Turoff, 2002; Skulmoski et 

al., 2007). Most Delphi studies conduct two to five rounds dependent on the nature of 

the study and the characteristics of the participants (Clayton, 1997). A more 

homogenous group of participants may only warrant two rounds while a more 

heterogeneous group may require three or more rounds (Skulmoski et al.). Linstone 
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and Turoff explained that three rounds were sufficient to attain reliability in responses, 

and that additional rounds tend to show very little change in findings. Multiple 

researchers warn of using too many rounds, because as the number of rounds increase, 

the response rate decreases (Alexander, 2004: Linstone & Turoff). 
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Figure 2-2. Summary of the Delphi process. 

Distribute Subsequent Questionnaire with summary of data from previous Round 
Repeat until consensus. 

Analyze and Summarize Round 1 Responses 
Develop Round 2 Questionnaire 

Preliminary Actions:  Literature review, development of methodology 

Development of Criteria for Panelists and Plan of Recruitment 
Recruit Expert Panelists 

Delphi Round 1 Questionnaire 
Conduct Pilot Study 

Distribute Round 1 Questionnaire to Panel 

Develop Final Report 
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Delphi Questionnaire Design 

 The Classic Delphi starts with completely unstructured, open-ended 

question(s) that are given to participants to solicit opinions about one or several 

aspects of the topic (Linstone & Turoff, 2002). However, a modified version of the 

Delphi begins with questions that are more focused and structured (Skulmoski et al., 

2007). More open questions solicit a broader range of responses but may provide an 

extreme amount of information to analyze. The modified version will make the 

analysis easier but may not provide the wide array of responses (Powell, 2003). 

 Pilot testing the first round questionnaire is optional, but may help to identify 

procedural problems and improve comprehension (Powell, 2003; Skulmoski et al., 

2007).  Once the questionnaire for the first round has been developed, it is distributed 

to the participants. The questionnaire for subsequent questionnaires are developed 

from the previous rounds findings. As the first round questionnaire is focused on 

generating a list, the subsequent round questionnaires are intended to pare down the 

list until a convergence to a consensus of opinion occurs (Linstone & Turoff, 2002; 

Powell).   

 

Panel Selection 

 Selection of the participants is a critical component of Delphi research since 

their expert opinions are the key to the process (Skulmoski et al., 2007). There are four 

requirements of an effective panelist (Linstone & Turoff, 2002; Skulmoski et al.): 

1. Knowledge and expertise with the issues under investigation. 

2. Capacity and willingness to participate. 
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3. Sufficient time to participate in the Delphi. 

4. Effective communication skills. 

Baker, Lovell, & Harris (2006) summarize the current literature on Delphi “experts” 

and indicate that knowledge, expertise, and experience are the three critical 

components for selecting panelist. Linstone and Turoff define an expert as one with 

knowledge that can be “proven by demonstration or by recourse to confirmation 

through third parties” (2002, p.289). Clayton (1997) and Skulmoski et al. contend that 

experts nominated by leaders in the field is an effective means of identifying panel 

members. 

 

Size of the Panel 

 There is clear variation in the number of participants on a panel as Skulmoski 

et al. (2007) notes panel sizes ranging from 8 to 345. Clayton states that panel size can 

vary according to the topic, but suggests that 15-30 participants is a “general rule-of-

thumb” (1998, p. 378). It has been noted that heterogeneous groups, characterized by 

panel members with different perspectives on a specific problem, produce a higher 

proportion of high quality, highly acceptable solutions than homogeneous groups 

(Powell, 2003). It has also been suggested that including those affected by the results 

may provide more insightful responses (Powell). 

 

Computer and Web-based Delphi Studies 

 Traditional methods of survey distribution and collection that utilize the postal 

system are slow and provide low rates of return. Internet technology provides a 
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medium to drastically decrease the amount of time and provides easy follow-up using 

electronic mail (Schonlau, Fricker, & Elliott, 2002). Chou (2002) found that the use of 

email and the internet in their Delphi study made it easier for the panelists to 

participate and complete their tasks when compared to other Delphi studies in which 

they had participated. The web-based Delphi study, which included three rounds, only 

took four weeks compared to the average of six to 12 months (Chou).  

 According to Turoff and Hiltz (1996), the computer-based Delphi study has a 

number of advantages over paper-and-pencil Delphi studies including: 

1. Asynchronous interaction used in Delphi procedures is more easily 

accomplished. 

2. Continuous access to the emerging database by contributors without prior 

summarization and possible introduction of bias by the investigators. 

3. Participants can frequently update themselves about the discussion before 

contributing, enabling a more informed contribution and with less duplication 

of responses.  

4. Responses can be screened more easily prior to distribution; record keeping, 

data processing, and statistical analyses are facilitated. 

5. Communication is faster and less costly and geographical location becomes 

less of an issue. 

6. Provision of a structure for the dynamic contribution of knowledge over time. 

Also, experts in the technology field should find it easier and more efficient to 

communicate electronically. While the paper-and-pencil Delphi is a valid means of 
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conducting the study, the use of communication technology, such as the internet and 

email, provides an opportunity to streamline the entire consensus building process.   

 

Strengths and Weaknesses of the Delphi 

 As with any method of research, the Delphi technique has both strengths and 

weaknesses. The Delphi technique has limitations that should be noted. First, the 

Delphi relies heavily upon the administrative and analytical skills of the researcher 

which increases the opportunity for bias (Hasson, et al., 2000). The Delphi does not 

cope well with paradigm shifts over time and success depends on the quality of the 

participants (Clayton, 1997). The demands of the Delphi process are often 

underestimated and thus produce poor quality studies (Hasson et al.). 

 The main advantage of the Delphi is the ability of this process to avoid 

groupthink, a mode of thinking that people engage in when they are a deeply cohesive 

in-group. The members’ striving for unanimity overrides their motivation to 

realistically appraise alternative courses of action (Janis, 1972). Another cited 

advantage reported is the achievement of consensus in a given area of uncertainty or 

lack of empirical evidence (Clayton, 1997; Delbecq, Van de Van, & Bell, 1975; 

Powell, 2003). Powell also notes that Delphi participants can bring a wide range of 

direct knowledge and experience to the decision-making process with few 

geographical limitations. The Delphi has been described as a quick, cheap, and 

relatively efficient way to combine the knowledge and abilities of a group of experts 

(Linstone & Turoff, 2002).   
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 In conclusion, the review of the literature has focused on three sections: (a) the 

background of special education and AT; (b) background of competencies in higher 

education; and (c) research methodologies.  The literatures reveals that special 

education and AT have a short but storied history in the United States.  Competencies 

have been utilized for many years to develop continuity of the education of educators.  

However, the literature reveals that special education is lacking competencies in AT, 

especially for TVIs.  Historically, educators have used professional consensus to 

determine professional competencies.  While there are many ways to determine 

professional consensus, the Delphi Method has been shown to produce the most 

reliable and valid sets of competencies.  Therefore, this study will use the Delphi 

Method to develop AT competencies for TVIs. 
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CHAPTER III 

METHODOLOGY 

 This chapter contains an overview of the purpose of the study, a presentation 

of the research questions, a description of the research design and rationale, and a 

description of the procedure.  

 

Purpose 

 The literature in the area of educational technology, special education, and AT 

does not provide a clear and universally accepted set of AT competencies for 

programs that prepare TVIs. Therefore, the primary purpose of this study was to 

identify AT competencies that TVIs should possess upon completion of a training 

program. Along with developing the AT competencies, a secondary purpose of the 

study was to develop a framework of level of expertise attainment for TVIs. 

 

Research Questions 

The study was directed by two research questions: 

1. What assistive technology competencies should teachers of students with 

visual impairments possess upon completion of a training program? 

2. For each competency identified, what level of expertise (Novice, Beginner, 

Proficient, or Advanced) should be demonstrated by a teacher of students with 

visual impairments upon completion of a training program? 
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Research Design 

 This study was conducted using the Delphi technique, a process that assembles 

the ideas and opinions of a group of individuals considered to be knowledgeable 

experts in a given professional field. The purpose of a Delphi study is to produce a 

reliable consensus of opinion through the use of a panel of experts (Linstone & Turoff, 

2002). In their seminal work on the Delphi technique, Linstone and Turoff 

characterize the Delphi “as a method for structuring a group communication process 

so that it is effective in allowing a group of individuals, as a whole, to deal with a 

complex problem” (p. 3). 

 The Delphi technique begins with selection a panel of experts from a given 

field.  Once the panel of experts has been established, the Delphi begins with a round 

one questionnaire that typically consists of a few open-ended questions (Linstone & 

Turoff, 2002). After the first round is complete, the researcher compiles and analyzes 

the data in order to develop the round two questionnaire based on the results of the 

first. The round two questionnaire should be more structured and provide data from 

the first round to the panelist. This sequence continues through multiple iterations until 

consensus, or a high level of agreement, has been established. 

 While there is no agreement on the number of rounds in a Delphi study, Ziglio 

(1996) states that the number of rounds in a Delphi study can be predetermined but 

that the number of rounds necessary to arrive at convergence of opinion varies 

depending on the nature of the study. Linstone and Turoff (2002) contend that the 

Delphi technique should consist of at least three rounds because the difference in 

answers beyond the third round is not significant. This study consisted of five-rounds 
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with the first round using an initial instrument of open-ended questions designed by 

the researcher. The subsequent questionnaires utilized of Likert scales that intended to 

have the expert panelists reach a consensus on listing of competencies. 

 

Selection of Participants 

 The selection of the expert panelists of a Delphi study is the most critical 

aspect of the technique (Skulmoski et al., 2007). The participants in a Delphi study 

should have knowledge and expertise of AT, be willing to participate, have sufficient 

time, and possess effective communication skills (Skulmoski et al.). Clayton (1997) 

suggests that the experts should be nominated by leaders in the field while Powell 

(2003) notes that a heterogeneous panel is going to provide more valuable insight.  

 Following the comments of Clayton (1997) and Powell (2003), it was 

determined that the expert panelists should represent a broad cross-section of experts 

from the fields of AT, educational technology, higher education, and special 

education. While there is no consensus for the number of participants on a Delphi 

expert panel, Clayton suggests that 15-30 participants are needed to develop a strong 

level of validity and reliability.  Linstone and Turfoff (2002) explain that the level of 

reliability is strongest with over 13 participants; however the reliability is not 

significantly affected with over 30 participants.  Therefore, this study set out to recruit 

a total of 25-30 participants for the following professional groups: 

1. University faculty that train TVIs (5); 

2. Assistive technology specialists with expertise in working with individuals 

with visual impairments (5); 
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3. Teachers of students with visual impairments in general education placements 

(itinerant TVIs) (5); 

4. Teachers of students with visual impairments at residential schools for the 

blind (residential TVIs) (5); 

5. Consumers of assistive technologies for individuals with visual impairments 

(5); 

6. Educational or instructional technology specialists (5). 

 In order to recruit these participants, leaders in each domain were contacted 

and asked to nominate individuals who might be willing to participate in the study. 

This included contacting professional organizations such as CEC, CEC’s Division on 

Visual Impairments, AER, CEC’s Technology and Media Division, the ISTE, and the 

Council for Schools for the Blind (COSB). The researcher is a member of each of 

these professional organizations and contacted each of the organizations via email to 

find possible participants.   

 The researcher contacted 49 professional leaders from various fields to find 

potential panelists. The researcher also deliberately contacted professional leaders 

from different geographic locations in order to obtain nominations from individuals 

from different geographic contexts. The initial contact with the professional leaders 

began on September 19, 2007 via email and ended on September 24, 2007.  Each 

professional leader was provided with a statement of the purpose of the study and an 

appeal to nominate professional experts in their fields (see Appendix B).   

 In order to be selected as a panelist, the individual must have first been 

nominated by a professional leader in the field (Clayton, 1997). They must have 
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demonstrated expertise within their profession through education, professional activity 

within their field, and practical experience. While the panelist needed not exhibit all of 

these qualifications to a high degree, the totality of their knowledge and experience 

should have been such that deemed them an expert among their peers.  The 

professional leaders nominated 73 potential panelists.  

 Upon nomination, the potential panelists were contacted via email beginning 

on September 20, 2007 and continued until September 28, 2007 when a follow-up 

email was sent to the potential participants (see sample letter in Appendix C).  From 

the nominated panelist group, 40 of the 73 (55%) experts agreed to participate in the 

study.  Upon agreeing to participate, each participant was asked to complete a short 

demographic survey (see Appendix D).  The demographic survey asked the 

participants to provide their place of employment, professional title, the professional 

groups of which they represent, a username, and a password.  The panelists were 

allowed to select more than one professional group because many of the participants 

worked in multiple roles (such as being a university faculty and a individual with 

visual impairments).  Table 3-1 provides the professional group results and Appendix 

E provides the full listing of the panelists.   
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Table 3-1   
 
Participants by Professional Group 

Domain Number of Participants 
University Faculty 14 

 
Itinerant TVIs 14 

 
Residential TVIs 8 

 
Assistive Technology Specialists 16 

 
Consumers (Individuals with Visual Impairments) 14 

 
Educational Technology Specialists 7 
Note. Participants were allowed to check multiple domains, thus the participant 
numbers equal more than 40. 
  

 The panelists were also asked to provide their geographic location.  The panel 

represented all major geographical regions in the United States.  Participants were 

from the following states (number of participants from the state in parentheses): 

Alabama (1), Arizona (2), California (2), Florida (1), Georgia (1), Illinois (3), Iowa 

(1), Kansas (1), Massachusetts (1), Maryland (4), Michigan (2), Minnesota (1), New 

York (3), New Jersey (1), Ohio (2), Pennsylvania (3), Texas (7), Utah (1), Wisconsin 

(2).   

 

Instrumentation Development and Administration 

 

Round I Development 

 Each instrument was developed by the researcher following the procedures 

concurrent with the Delphi Method.  The initial instrument (Round 1 questionnaire) 
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was developed by the researcher following the procedures described by Ziglio (1996) 

and Clayton (1997). The Round I instrument was semi-structured with open-ended 

questions divided by domain clusters. The domain clusters were developed by 

combining the CEC Standard Domain Areas (CEC, 2003) with the AFB Assistive 

Technology Specialists’ competency clusters (AFB, 2007). Table 3-1 shows the 

combination of the CEC domains and AFB clusters.  The resulting “combined 

domains” were reviewed and validated by the researcher’s committee and other 

researchers at 14 universities.  For the ten domain clusters, an open-ended question 

was developed which asked the panelists to provided specific competencies that a TVI 

should possess upon completion of a teacher training program.  See Appendix F for 

the initial instrument which includes the definitions. 
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Table 3-2 

Correlation of CEC Domains with AFB AT Clusters. 

CEC Domain (2003) AFB Clusters (2007) Combined Domain 
Foundations Business Management Historical and Legal 

Foundations of Assistive 
Technology 

Characteristics of Learners Disability-related Factors Disability-related Factors 
to Assistive Technology 

Individual Differences Training: Technology Use of Assistive 
Technology 

Instructional Strategies Equipment Installation, 
Configuration, and 
Customization 
Competencies (General 
and Assistive Technology) 

Assistive Technology 
Instructional Strategies 

Learning Environments 
and Social Interactions 

Assessment of 
Environmental Factors 

Learning Environments 

Language Reading, Writing, and 
Related Skills 

Access to Information  

Instructional Planning Training: General Instructional Planning 
Assessment Use of Appropriate and 

Effective Assessment 
Methods 

Assessment 

Ethics and Professional 
Practice 

Professional Development 
and Continuing Education 

Professional Development 

Collaboration Communication Collaboration 
  

 

Pilot Study 

 To further enhance the validity and reduce the possibility of measurement 

error, the Round 1 instrument (or questionnaire) was pilot tested by the National 

Center of Leadership in Visual Impairment (NCLVI) Fellows. These 19 individuals 

represent a consortium of 14 universities that prepare TVIs. Each individual is 

currently a doctoral student in special education and each possesses a variety of 

experiences. These individuals were not included in the panel of experts but were 
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asked to provide answers to the questions and make suggestions for corrections, 

improvements, and changes that would enhance the instrument’s clarity. The 

instrument was also tested for accessibility for individuals using screen-readers and 

screen-enhancement software.  Following completion of the pilot test, the researcher 

made revisions to the initial instrument based on the results and suggestions of the 

reviewers. 

 

Round I Administration 

 Upon completion and validation of the Round 1 questionnaire, the panelists 

were contacted via email and provided a link to the study’s homepage 

(www.webpages.ttu.edu/dersmith), which explained the purpose of the study and the 

Delphi Process.  Due to the type of study, participants were not required to sign 

informed consent forms.  On the homepage, the panelists were provided a link to the 

Round 1 questionnaire.  Participants were asked to use their pre-selected username and 

password to enter the Round I questionnaire (and all subsequent questionnaires).  

Having the panelists use a username and password protected the survey from outside 

interference, allowed the researcher to track progress more efficiently, and provide 

confidentiality.  The panelists were originally provided 14 days to complete the 

survey.   

 Early in the administration, it was determined that the survey software was not 

saving all the data because the questions were entered in comment boxes.  Therefore, 

the researcher emailed all the panelists with the Round I questionnaire attached as a 

Microsoft Word document.  This allowed the participants to write in their potential 
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competencies in the Word document and email it to the researcher without the fear of 

losing any data.  The researcher extended the deadline by 3 days because of the 

technical issues.  Reminders were emailed to the panelists twice during the period, at 

the midpoint and 24-hours before the deadline. 

 

Round II Development and Administration 

 The Round II questionnaire was developed based on the open-ended responses 

the panelists provided in the Round I.  The panel of experts provided 1192 potential 

competencies in Round I.  The raw data from Round I was coded and analyzed using 

NVivo 7.0.  The analysis condensed the Round I data into 152 competencies which 

were sub-divided into the 10 domain clusters.  Each competency was further divided 

into “knowledge-based” and “ability-based” competencies.  The 152 competencies 

were used to develop the Round II questionnaire.  The Round II questionnaire was 

validated by two committee members for face and content validity. 

 The Round II questionnaire was created using the SelectSurveyASP software 

and housed on the Texas Tech University College of Education server.  The 

participants were provided a direct link to the survey via email.  For this round, the 

panelists were asked to rate their level of agreement that each competency should be 

included in the final list.  To do so, the panelists were provided with a 4-item Likert 

scale (Strongly Agree, Agree, Disagree, and Strongly Disagree).  Radio buttons were 

used so that panel members could click a button representing the scale number that 

they selected.  At the end of each domain clusters, a text box was made available for 

the participants to provide comments for additions and revisions (See Appendix G for 
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the Round II questionnaire).  Panelists were provided ten days to complete the survey 

and were again provided reminders via email at the midpoint and 24-hour mark. 

  

Round III Development and Administration 

 The raw data from Round II was analyzed using Statistical Package for the 

Social Sciences 14.0 Graduate Pack (SPSS) software to find the mean, median, 

standard deviation, and level of agreement.  Level of agreement is the percentage of 

panelists who ranked the competency as either Strongly Agree or Agree.  The level of 

agreement was determined a priori at 75%, thus any competency below that level was 

removed from the list of potential competencies. The Round III questionnaire was 

developed based on the responses the panelists provided in the Round II. 

 Upon analysis of the level of agreement, eleven competencies fell below the 

predetermined level of 75% and were thus eliminated.  Upon analysis of the panelists’ 

comments for revisions, twenty-seven of the competencies were combined or removed 

due to redundancy.  After refining the list of potential competencies, 114 

competencies remained which were used to compose the Round III questionnaire.  

Again, the panelists were asked to rate the competencies using the same Likert scale of 

“Strongly Agree” to “Strongly Disagree”.  However, in order for the panelists to make 

an informed decision, the researcher provided the participants with statistical data 

from Round II.  Therefore, the panelists were provided the level of agreement 

frequency percentages and the level of agreement statistic (See Appendix H for the 

Round III questionnaire).  Because of the response rate of the panelists, this round 

only lasted seven days. 
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Round IV Development and Administration 

   The raw data from Round III was analyzed using SPSS software to find the 

mean, median, standard deviation, and level of agreement.  Upon analysis of the level 

of agreement, one competency fell below the predetermined level of 75% and was 

thus eliminated.  Upon analysis of the panelists’ comments for revisions, two other 

competencies (which fell below 80%) were also eliminated thus resulting in 112 

competencies.  With three rounds completed and a high level of agreement, these 112 

competencies were determined to be essential for TVI’s to possess.  

 The Round IV questionnaire was developed based on the responses the 

panelists provided in the Round III.  For Round IV, the focus of the instrument 

changed to focus on the second research question of what level of expertise a TVI 

should possess upon completion of a teacher training program.  The panelists were 

asked to select the level of expertise from a scale consisting of Novice, Basic, 

Proficient, and Advanced.  Again, the survey was provided using the SelectASurvey 

ASP software and used radio buttons for the selections.  The panel was supplied with 

in-depth definitions of each level of expertise at the beginning of the survey.  Due to 

the brevity of the Round IV questionnaire and the speed of return on previous rounds, 

the panelists were only given five days to complete Round IV (see Appendix I for the 

Round IV questionnaire). 

 

Round V Development and Administration 

 In following previous rounds, the Round V questionnaire was developed using 

information gathered from Round IV.  So that the panelists could make an informed 
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decision regarding the level of expertise for each round, the Round V questionnaire 

included the level of expertise frequency percentages for each competency.  Unlike 

Round IV, the panelists were also provided opportunities to make final comments 

regarding the individual competencies and the overall study throughout the round.  For 

Round V, the panelists were provided eleven days to complete the survey.  The 

timeframe was shortened or extended as necessary for the panelists to complete each 

round (see Appendix J for the Round V questionnaire). 

 

Reliability and Validity 

Validity 

 Content and face validity of the initial questionnaire (Round 1) was established 

through field testing by a review panel of two Texas Tech University researchers 

considered to be knowledgeable about AT, educational technology, and special 

education. The panel reviewed the instrument for clarity and content. The panel was 

asked to provide feedback for questionnaire improvement.  This process was repeated 

for each subsequent round. The principle threat to validity arises from pressures for 

convergence of predictions which undermines the Delphi’s forecasting knowledge 

(Linstone & Turoff, 2002). The use of participants with knowledge and interest in the 

topic helps increase the content validity and the use of successive rounds of the 

questionnaire helps to increase concurrent validity (Hasson et al., 2000). However, 

Ary, Jacobs, and Razevieh (2002) explain that neither construct validity nor criterion-

related validity is necessary with the Delphi technique because neither is concerned 
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with the predictive relationship of items to external criterion. The results from a 

Delphi study cannot be generalized to any other population.  

 

Reliability  

 Ary et al. (2002) define reliability as the degree to which scores obtained with 

an instrument are consistent measures of whatever the instrument is measuring. This 

measure of internal consistency cannot be determined using conventional means in 

Delphi studies. The Delphi technique assumes that responses will change with each 

round as the panel moves towards consensus and the instrument will be modified in 

each round.  When establishing reliability in studies where expert opinion is used, 

Dalkey (1969) stated: 

For the analyst using expert opinion with a study, reliability can be considered 
to play somewhat the same role as reproducibility in experimental 
investigations.  It is clearly desirable for a study that another analyst using the 
same approach (and different experts) arrive at similar results…In general, one 
would expect in that area of opinion, group responses would be more reliable 
than individual opinions, in the simple sense that two groups (of equally 
competent experts) would be more likely to evidence similar answers to a set 
of related questions than would two individuals.  This “similarity” can be 
measured by the correlation between the answers of the two groups over a set 
of questions (p. 6). 
 

Dagenais (1978) reported that the Delphi method has a highly acceptable level of 

reliability. Dalkey indicates that when the number of participants per group is greater 

than 13, the question of process reliability can satisfactorily be answered. With the 

panel consisting of 30-40 individuals through all rounds, the study was well above 

the acceptable range suggested for the use of the Delphi technique. 
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Data Collection 

 All data was collected via the internet either through the SelectASurvey ASP 

software package housed on the Texas Tech University College of Education server or 

via email.  Data was password protected on the server and the researcher’s personal 

computer.  All data was downloaded from the College of Education server as 

Microsoft Excel spreadsheets and converted to NVivo 7.0 or SPSS for analysis.  Table 

3-3 provides a timeline and summary of the data collection. 

 

Analysis of Data 

 Hasson et al. (2000) explains that the first round of the Delphi is often 

qualitative and should be analyzed using content analysis techniques. The researcher 

used NVivo 7.0 to code, sort, and analyze the initial data into competency statements. 

The initial data collected was analyzed with the purpose of grouping similar concepts 

together. Subsequent rounds were analyzed to identify convergence of opinions. For 

these rounds, central tendencies (mean, medians, and mode) and level of dispersion 

(standard deviation) were computed.  A percentage of agreement was also determined 

with a priori of 75% or higher (Clayton, 1997). The researcher used SPSS to 

determine the quantitative data. 
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Table 3-3      

Time Line of Delphi Process         

 Round I Round II Round III Round IV Round V 
Start Date 10/8/2007 10/31/2007 11/14/2007 11/25/2007 12/4/2007 
End Date 10/24/2007 11/9/2007 11/21/2007 11/30/2007 12/15/2007 
Instrument Questionnaire 1 Questionnaire 2 Questionnaire 3 Questionnaire 4 Questionnaire 5 
Response Rate 35/40 (88%) 35/35 (100%) 34/35 (97%) 34/34 (100%) 34/34 (100%) 
Data Collected Raw data of 

1192 potential 
competencies. 

Level of agreement 
(on a four point 
scale) for each 
potential 
competency and 
comments. 

Level of agreement 
(on a four point 
scale) for each 
potential 
competency and 
comments. 

Level of expertise 
(on a four term 
scale) for each 
competency. 

Level of expertise 
(on a four term 
scale) for each 
competency and 
final comments. 

Data Analysis Establishment of 
152 potential 
competencies by 
combining and 
eliminating 
repetitions from 
the raw data.  
Prepare 
Questionnaire 2 
based upon 
compiled list. 

Compute mean, 
median, mode, 
standard deviation, 
frequency, and level 
of agreement for 
each item.  Prepare 
Questionnaire 3 
after eliminating 
items with less than 
70% level of 
agreement.  Make 
additions, revisions, 
and combinations of 
competencies based 
upon the panelists’ 
comments. 

Compute mean, 
median, mode, 
standard deviation, 
frequency, and level 
of agreement for 
each item.  Prepared 
Questionnaire 4 
after eliminating 
items with less than 
80% level of 
agreement.   

Compute 
frequency and 
level of expertise 
percentages for 
each competency.  
Prepared 
Questionnaire 5 by 
adding statistical 
data from Round 
4. 

Compute frequency 
and level of 
expertise 
percentages for 
each competency.   
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CHAPTER IV 

FINDINGS 

 

 This chapter presents the results of Delphi Round I, Round II, Round III, 

Round IV, and Round V.  The findings for each round will be presented based upon 

the distinct data and analysis that was used for each of the five rounds. 

 

Round I Data Analysis 

 Panelists were asked to provide potential assistive technology competencies 

based upon ten separate questions based upon the domain clusters.  For the first round, 

only 35 of the original 40 panelists participated (88%).  In all, the 35 panelists 

provided a total of 1192 potential competencies.  Within each domain, the researcher 

collapsed the raw data into manageable statements by importing the data into NVivo 

7.0, coding the data, and then sorting the data by major concepts.  The researcher then 

searched for commonalities within the data and developed a draft list of competencies.  

This draft list of competencies was then reviewed by two committee members.  Based 

upon the review, the initial list of potential competencies was refined by combining 

similar statements and eliminating redundancies.  All of the statements were sub-

divided into “knowledge” and/or “ability” statements. For organizational purposes, the 

initial list of potential competencies was numbered using “A” plus a number (such as 

A1, A2, A3, etc.).   
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Domain 1:  Historical and Legal Foundations of Assistive Technology 

 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning the history and legal/legislative 

foundations of assistive technology should the TVI possess upon completion of a 

teacher training program?”  The panelists provided 91 raw competencies.  The raw 

data was analyzed and collapsed into these 17 competencies: 

Upon completion of a teacher training program, the TVI should possess knowledge of: 
 
A1. The historical timeline of assistive technology for individuals of visual 

impairments. 
A2.  Key historical individuals in the development of assistive technology for 

individuals with visual impairments (i.e. Ray Kurzweil, David Abraham, 
etc.). 

A3.  The history of past assistive technology devices and software (i.e. Kurzweil 
Reading Machine, Versa Braille, records, cassette-tape based storage 
media, Optacon, etc.).  

A4.  The federal definition of assistive technology devices and services. 
A5.  The difference between assistive technology devices categorized as “no 

tech”, “low tech”, and “high tech”. 
A6.  Local, state, and federal laws that govern the purchasing and rights to 

access of assistive technology. 
A7.  Both federal and state transition requirements and vocational rehabilitation 

process as it relates to assistive technology. 
A8.  Individuals with Disabilities Education Act (IDEA) rules and regulations 

relating to assistive technology devices and services. 
A9.   IDEA’s rules and regulations relating to assistive technology assessment. 
A10. IDEA’s rules and regulations relating to the inclusion of assistive 

technology in the Individualized Education Program (IEP). 
A11. The requirements for documentation of assistive technology. 
A12. Legal support for assistive technology in the student’s home environment. 
A13. The concept of universal design as it relates to assistive technology for 

individuals with visual impairments. 
A14. Specific state rules and regulations relating to assistive technology devices, 

services, and assessment. 
A15. Assistive technology components federal legislation affecting adults (i.e. 

Section 504 and Section 508 of the Rehabilitation Act, Americans with 
Disabilities Act, The Assistive Technology Act). 

A16. Litigation issues related to assistive technology. 
A17. Laws regarding copyright and licensing of software. 
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Domain 2: Disability Related Factors to Assistive Technology 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning visual disability and its 

relationship to the use of assistive technology should the TVI possess upon completion 

of a teacher training program?” The panelists provided 130 raw competencies.  The 

raw data was analyzed and collapsed into these 17 competencies: 

Upon completion of a teacher training program, the TVI should possess knowledge of: 
 

A18. The effects of low vision on the use of assistive technology (lighting, 
contrast, size, glare, etc.). 

A19. The effects of physical and orthopedic impairments on the use of assistive 
technology. 

A20. The effects of deafblindness on the use of assistive technology. 
A21. How students utilize residual vision to access and utilize screen 

magnification on the internet. 
A22. Necessary spatial concepts and visual mapping skills when applied to 

utilizing the internet. 
A23. The types and needs for accommodations of adults in various 

environments. 
A24. General assistive technology for individuals with disabilities other than 

visual impairments including switches, software that provides scaffolding 
supports, augmented communication devices, picture-based symbols, etc. 

A25. The visual, auditory, tactile, motor, and cognitive skills necessary to access 
various types of assistive technology. 

A26. Variations of devices and their application by individuals with varying 
visual needs. 

A27. Use of assistive technology as part of the expanded core curriculum 
including independent living devices. 

A28. Braille literacy and its application in providing effective assistive 
technology services. 

 
Upon completion of a teacher training program, the TVI should possess the ability to: 

 
A29. Demonstrate general awareness of assistive technology designed for 

individuals with speech, learning, motor, and cognitive disabilities. 
A30. Make well-informed decisions pertaining to magnification software verses 

speech output software. 
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A31. Use a functional vision assessment, eye report, learning media assessment, 
and cognitive testing to determine what technology would best assist the 
student in accessing the educational curriculum. 

A32. State the advantages and disadvantages of assistive technology for potential 
users with varying degrees of vision. 

A33. Identify a variety of assistive technology devices (software, hardware, and 
peripheral devices) for students with varying visual abilities, ages, and 
cognitive abilities. 

A34. Advise students, parents, and other educators on assistive technology. 
 

Domain 3: Use of Assistive Technology 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning assistive technology devices 

should the TVI possess upon completion of a teaching training program?” The 

panelists provided 222 raw competencies.  The raw data was analyzed and collapsed 

into these 32 competencies: 

Upon completion of a teacher training program, the TVI should possess knowledge of 
and ability to: 
 

A35. Use screen reading software and make adjustments to its basic features 
(JAWS, WindowEyes, Hal, etc.). 

A36. Use screen magnification system software and make adjustments to its 
basic features (ZoomText, MaGic, etc.). 

A37. Use braille translation software and make adjustments to its basic features 
(i.e. Duxbury, MegaDots, etc.). 

A38. Use braille translation software for Nemeth Code translation. 
A39. Use various closed-circuit television systems (CCTV) or video magnifier. 
A40. Use of various personal digital assistants or braille note-takers (i.e. 

BrailleNote, PacMate, etc.). 
A41. Use digital talking book players and make adjustments to its basic features. 
A42. Use digital recorders and make adjustments to its basic features. 
A43. Use digital e-book recorders and make adjustments to its basic features. 
A44. Use braille embossers and make adjustments to its basic features. 
A45. Use scanners and OCR software systems and make adjustments to its basic 

features (i.e. Kurzweil, OpenBook, etc.) 
A46. Use Global Positioning Systems (GPS) for orientation and mobility 

purposes. 
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A47. Utilize current Windows and Apply platforms to make visual 
accommodations to the computer including keystrokes. 

A48. Use refreshable braille display and its accompanying software. 
A49. Use common technology skills (those practiced by the general population) 

as they support learning of students with visual impairments. 
A50. Use a standard braille writer, a unimanual braille writer, and extension 

keys. 
A51. Use a slate and stylus. 
A52. Use electronic braille devices (Mountbatten brailler). 
A53. Tactile graphic devices (i.e. Talking Tactile Table or IVEO). 
A54. Use bar code readers for individuals with visual impairments. 
A55. Electronic mobility devices for individuals with visual impairments. 
A56. Independent living aids (i.e. color identifiers, money identifiers, 

measurement devices, etc.) 
A57. Use a talking four-function calculator, a talking scientific calculator, and a 

software-based talking calculator. 
A58. Operate a talking dictionary and software-based talking dictionary. 
A59. Make modifications to general education technology (microscope, 

telescope, etc.) for students with visual impairments. 
A60. Use handheld, stand magnifiers, monoculars, and telescopes. 
A61. Identify various non-optical devices available for students with low vision. 
A62. Describe advantages and disadvantages of various types of lighting 

devices. 
A63. Scan printed text, edit, and proofread with a word processor, then produce 

a large print copy in a variety of fonts and point sizes. 
A64. Produce simple tactile graphics using the following methods of production: 

collage, tooled, Thermoform, microcapsule paper and heat fuser, and 
computer generated graphics. 

A65. Scan printed text, edit, and proofread with a word processor, then use 
braille translation software with a braille embosser to produce an 
accurately formatted braille copy. 

A66. Modified four track tape recorder/player including tone indexing and 
compressed speech. 

 
 
Domain 4: Assistive Technology Instructional Strategies 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning instructional strategies should the 

TVI possess upon completion of a teacher training program in order to be able to 

teacher students with visual impairments to us assistive technology?” The panelists 
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provided 173 raw competencies.  The raw data was analyzed and collapsed into these 

16 competencies: 

Upon completion of a teacher training program, the TVI should possess appropriate 
educational strategies to: 
 

A67. Teach basic computer concepts (Windows and Apple platforms). 
A68. Teach concepts relating to the basic installation assistive technology 

devices, including managing cords, plugs, etc. 
A69. Teach concepts relating to the basic maintenance of assistive technology 

devices. 
A70. Teach the use of all assistive technology devices based upon the individual 

needs of the individual with visual impairments. 
A71. Teach the student to use troubleshooting techniques. 
A72. Guide assessment and instruction related to assistive technology. 
A73. Provide sequenced instruction regarding technology as it relates to 

employment. 
A74. Teach students with visual impairments about resources for obtaining 

assistive technology devices and services. 
A75. Understand the relationship between the skill level of the student and the 

demand of the task. 
A76. Utilize appropriate educational strategies for the development of age 

appropriate concepts and motor development appropriate for use of 
assistive technology. 

A77. Develop lesson plans that incorporate the use of assistive technology. 
A78. Differences in assistive technology instruction for students with visual 

impairments along with other disabilities. 
A79. Use hand-over-hand technique when teaching certain types of assistive 

technology devices. 
A80. Teach students with visual impairments in one-on-one situations, small 

groups, and large groups. 
A81. Collect formative data and adjust lessons accordingly based upon the 

student’s needs. 
A82. Provide instruction of assistive technology devices in purposeful ways and 

in authentic environments. 
 

 
Domain 5: Learning Environments 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning learning environments should the 

TVI possess upon completion of a teacher training program?” The panelists provided 
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63 raw competencies.  The raw data was analyzed and collapsed into these 11 

competencies: 

Upon completion of a teacher training program, the TVI should possess the ability to: 
 

A83. Articulate the visual features of learning environments as they impact 
instruction and the use of assistive technology. 

A84. Assess and recommend assistive technology devices for specific learning 
environments (i.e. classroom, gymnasium, etc.). 

A85. Analyze the visual (lighting, glare, etc.), auditory (sound distractions, noise 
pollution, etc.), and physical environment to determine appropriate 
modifications of assistive technology devices. 

A86. Teach the student to adapt the learning environment to his/her needs. 
A87. Teach the appropriate social skills when using technology in various 

environments. 
 
Upon completion of a teacher training program, the TVI should possess knowledge of: 
 

A88. Least restrictive environment and the continuum of alternative placements 
and the use of assistive technology in each placement. 

A89. Dynamics of physical arrangement of the classroom and its impact on the 
use of assistive technology. 

A90. Ergonomic issues associated with using assistive technology and its affect 
on learning. 

A91. How to use assistive technology across environments. 
A92. Need for portability and limitations of portability of specific assistive 

technology devices for students in various environments. 
A93. How to involve the student with visual impairments in the class while still 

using assistive technology. 
 
 

Domain 6: Access to Information 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning the ability of the student with 

visual impairment to access information and academic instruction should the TVI 

possess upon completion of a teacher training program?” The panelists provided 113 

raw competencies.  The raw data was analyzed and collapsed into these 13 

competencies: 
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Upon completion of a teacher training program, the TVI should possess the ability to: 
 

A94. Teach students with visual impairments the use of AT for classroom access 
to information. 

A95. Teach students with visual impairments to produce files in a readable 
format including Braille, enlarged print, or electronic form. 

A96. Teach students problem solving techniques for the use of AT in the 
classroom when materials are not in an accessible format. 

A97. Teach students with visual impairments to use the internet, download 
information from the internet, use email, complete online forms, navigate 
websites, use search engines, and ask for help from online sources. 

A98. Teach students with visual impairments to complete basic computer tasks 
including using a word processor, spreadsheets, tables, and other 
multimedia software. 

A99. Teach students with visual impairments transfer files to appropriate 
assistive technology devices. 

A100. Teach the student to stay current with new technology, access online 
manuals, and obtain vendor technical assistance. 

A101. Identify and use a variety of sources for braille and large print materials. 
A102. Identify and use a variety of sources for electronic and recorded materials. 
A103. Identify and use a variety of options for accessing information presented on 

chalkboards, whiteboards, DVDs and other video sources, overhead 
projectors, and computer projector systems. 

 
Upon completion of a teacher training program, the TVI should possess knowledge of: 
 

A104. Assistive Technology services that allow a student to participate at the 
same level of involvement in learning activities as non-disabled peers. 

A105. Apple computers universal options menu and display settings for 
individual with visual impairments. 

A106. PC computer accessibility options, accessibility wizard, and display 
settings. 

 
 
Domain 7: Instructional Planning 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning effective and efficient 

instructional planning including the use of assistive technology should the TVI 

possess upon completion of a teacher training program?” The panelists provided 94 
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raw competencies.  The raw data was analyzed and collapsed into these 15 

competencies: 

Upon completion of a teacher training program, the TVI should possess the ability to: 
 

A107. Plan for assistive technology instruction that is chronological and 
comprehensive. 

A108. Plan for assessment-based assistive technology instruction. 
A109. Plan reasonable units of information to keep the instructional topics 

relevant and focused. 
A110. Plan instruction that will increase their students keyboarding skills. 
A111. Develop organizational and time management skills in order to make 

planning instruction effective and efficient. 
A112. Infuse assistive technology instruction into the general academic 

curriculum. 
A113. Infuse assistive technology instruction into the expanded core curriculum. 
A114. Writing assistive technology goals and objectives in lesson plans and the 

IEP. 
A115. Write and follow an assistive technology curriculum. 
A116. Modify tutorials on assistive technology when needed. 

 
Upon completion of a teacher training program, the TVI should possess the 
knowledge of: 
 

A117. How least restrictive environment and education placements affect the 
instruction of assistive technology. 

A118. How to record and analyze data to measure student progress on the use of 
assistive technology. 

A119. Research regarding assistive technology and its application when planning 
instruction. 

A120. How to incorporate the use of assistive technology in the instructional 
planning process. 

A121. Internal working of assistive technology that leads to a systematic delivery 
of instruction. 

 
 
Domain 8: Assessment 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies to effectively and appropriately assess the 

use of assistive technology by students with visual impairments should the TVI 
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possess upon completion of a teacher training program?” The panelists provided 109 

raw competencies.  The raw data was analyzed and collapsed into these 7 

competencies: 

Upon completion of a teacher training program, the TVI should possess the ability to: 
 

A122. Complete a comprehensive assistive technology assessment when 
appropriate for students with visual impairments at different ages or grade 
levels. 

A123. Interview significant others of the student with visual impairment regarding 
the student’s assistive technology needs. 

A124. Interpret and write assistive technology plans and/or reports. 
A125. Write measurable goals in a student’s IEP, including those for the use of 

assistive technology equipment. 
A126. Conduct formative and summative assessments to assess student’s 

understanding of the assistive technology instruction. 
A127. Assess the student’s level of independence after exposure to assistive 

technology and techniques of access. 
A128. Assess the effectiveness of assistive technology devices. 

 
 
Domain 9: Professional Development 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning professional development, 

including knowledge of professional organizations, professional journals, etc. should 

the TVI possess upon completion of a teacher training program?” The panelists 

provided 103 raw competencies.  The raw data was analyzed and collapsed into these 

13 competencies: 

Upon completion of a teacher training program, the TVI should possess the 
knowledge of: 

 
A129. Funding mechanisms for assistive technology professional development. 
A130. Resources of local, state, and national professional development trainings. 
A131. Federal, state, and local agencies that provide technology assistance to 

individuals with visual impairments. 
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A132. Assistive technology professional organizations (i.e. Assistive Technology 
Industry Association, CEC Technology and Media Division, etc.). 

A133. Assistive technology conferences (i.e. Closing the Gap, CSUN, etc.). 
A134. Major assistive technology manufacturers and vendors. 
A135. Local, state, and national consumer organizations (National Federation of 

the Blind, American Council of the Blind, etc.). 
 
Upon completion of a teacher training program, the TVI should possess the ability to: 
 

A136. Obtaining assistive technology through service organizations (i.e. Lions 
Club, Associations of the Blind, etc.). 

A137. Engage in professional development activities to demonstrate continual 
growth in current and emerging assistive technology services.  

A138. Access resources such as journals and websites. 
A139. Advocating for assistive technology professional development. 
A140. Engage in reflective practice and evaluates their own attitudes toward the 

application of assistive technology services. 
A141. The National Assistive Technology Advocacy Project and other resources 

for funding of assistive technology. 
 
 
Domain 10: Collaboration 
 
 In order to develop potential competencies within this domain, the panelists 

were asked “What specific competencies concerning effective collaboration with other 

educators, administrators, students, and families of students with visual impairments in 

regard to the use of assistive technology should the TVI possess upon completion of a 

teacher training program?” The panelists provided 94 raw competencies.  The raw data 

was analyzed and collapsed into these 11 competencies: 

Upon completion of a teacher training program, the TVI should possess the ability to: 
 

A142. Understand the roles of all members of a multi-disciplinary team. 
A143. Participate as a member of a multi-disciplinary team in assessing the needs 

of students with visual impairments. 
A144. Participate as a member of a multi-disciplinary team in planning and 

developing an assistive technology program. 
A145. Collaborate with local, district, and state assistive technology specialists 

and education instructional technologists. 
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A146. Collaborate with the district personnel in the evaluation and purchase of 
assistive technology equipment. 

A147. Collaborate with related service personnel (O&M specialists, occupational 
therapist, physical therapist, etc.) in the determination of and instruction to 
use appropriate assistive technology. 

A148. Collaborate with vocational rehabilitation personnel in addressing assistive 
technology needs during transition. 

A149. Collaborate with general education educators in using general technology 
with students with visual impairments. 

A150. Communicate effectively with assistive technology specialists from other 
disability areas such as speech pathology and deafness. 

A151. Explain the use and care of assistive technology equipment to parents and 
other educators. 

A152. Advocate to administrators for the need for assistive technology for 
students. 

 
 These 152 competencies developed from the raw data were used to develop the 

Round 2 questionnaire.   

 

Round II Data Analysis 

 In Round II, the remaining 35 panelists were provided the initial 152 potential 

competencies and asked to rank there level of agreement that the competency should 

be included in the list using the four-point scale (Strongly Agree, Agree, Disagree, and 

Strongly Disagree).  Thirty-five (35) panelists responded to Round II for 100% carry-

over participation from Round I.  The Round II raw data was downloaded from the 

College of Education server via the SelectASurvey ASP software program.  The data 

was downloaded as a Microsoft Excel Comma Separated Values File which provided 

the literal responses for each panelist.  The researcher converted the file to a Microsoft 

Excel Spreadsheet and replaced the literal responses with numerical values (Strongly 

Agree = 4, Agree = 3, Disagree = 2, and Strongly Disagree = 1). 
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 The quantitative data was analyzed using SPSS.  For each competency, the 

mean, median, mode, standard deviation, frequencies, and level of agreement was 

determined.  Tables 4.1 through Table 4.10 provide a summary of the findings for 

Round II by compentency domains.  Potential compentenices with a level of 

agreement below 75% are highlighted in bold. 
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Table 4.1. 
 
Round II Data Statistical Analysis for Domain 1:  Historical and Legal Foundations of Assistive Technology 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A1.  The historical timeline of 
assistive technology for individuals of 
visual impairments. 

2.91 3 3 0.66 0.0% 25.7% 57.1% 17.1% 74.3% 

A2.  Key historical individuals in the 
development of assistive technology 
for individuals with visual 
impairments (i.e. Ray Kurzweil, 
David Abraham, etc.). 

2.83 3 3 0.71 0.0% 34.3% 48.6% 17.1% 65.7% 

A3.  The history of past assistive 
technology devices and software (i.e. 
Kurzweil Reading Machine, Versa 
Braille, records, cassette-tape based 
storage media, Optacon, etc.).  

3.09 3 3 0.74 0.0% 22.9% 45.7% 31.4% 77.1% 

A4.  The federal definition of 
assistive technology devices and 
services. 

3.66 4 4 0.54 0.0% 2.9% 28.6% 68.6% 97.1% 

A5.  The difference between assistive 
technology devices categorized as “no 
tech”, “low tech”, and “high tech”. 

3.51 4 4 0.61 0.0% 5.7% 37.1% 57.1% 94.3% 

A6.  Local, state, and federal laws 
that govern the purchasing and rights 
to access of assistive technology. 

3.60 4 4 0.60 0.0% 5.7% 28.6% 65.7% 94.3% 
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Table 4.1. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A7.  Both federal and state transition 
requirements and vocational 
rehabilitation process as it relates to 
assistive technology. 

3.49 4 4 0.56 0.0% 2.9% 45.7% 51.4% 97.1% 

A8.  Individuals with Disabilities 
Education Act (IDEA) rules and 
regulations relating to assistive 
technology devices and services. 

3.77 4 4 0.43 0.0% 0.0% 22.9% 77.1% 100.0% 

A9.  IDEA’s rules and regulations 
relating to assistive technology 
assessment. 

3.69 4 4 0.53 0.0% 2.9% 25.7% 71.4% 97.1% 

A10.  IDEA’s rules and regulations 
relating to the inclusion of assistive 
technology in the Individualized 
Education Program (IEP). 

3.74 4 4 0.51 0.0% 2.9% 20.0% 77.1% 97.1% 

A11. The requirements for 
documentation of assistive 
technology. 

3.26 3 3 0.66 2.9% 2.9% 60.0% 34.3% 94.3% 

A12. Legal support for assistive 
technology in the student’s home 
environment. 

3.20 3 3 0.72 2.9% 8.6% 54.3% 34.3% 88.6% 

A13. The concept of universal design 
as it relates to assistive technology for 
individuals with visual impairments. 

3.37 3 3 0.65 0.0% 8.6% 45.7% 45.7% 91.4% 
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Table 4.1. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A14. Specific state rules and 
regulations relating to assistive 
technology devices, services, and 
assessment. 

3.17 3 3 0.71 0.0% 17.1% 48.6% 34.3% 82.9% 

A15. Assistive technology 
components federal legislation 
affecting adults (i.e. Section 504 and 
Section 508 of the Rehabilitation Act, 
Americans with Disabilities Act, The 
Assistive Technology Act). 

3.14 3 3 0.69 0.0% 17.1% 51.4% 31.4% 82.9% 

A16. Litigation issues related to 
assistive technology. 

2.71 3 3 0.71 2.9% 34.3% 51.4% 11.4% 62.9% 

A17.  Laws regarding copyright and 
licensing of software. 

3.17 3 3 0.62 0.0% 11.4% 60.0% 28.6% 88.6% 
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Table 4.2. 

Round II Data Statistical Analysis  for Domain 2: Disability Related Factors to Assistive Technology 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A18.  The effects of low vision on the 
use of assistive technology (lighting, 
contrast, size, glare, etc.). 

3.80 4 4 0.47 0.0% 2.9% 14.3% 82.9% 97.1% 

A19.  The effects of physical and 
orthopedic impairments on the use of 
assistive technology. 

3.51 4 4 0.61 0.0% 5.7% 37.1% 57.1% 94.3% 

A20.  The effects of deafblindness on 
the use of assistive technology. 

3.60 4 4 0.50 0.0% 0.0% 40.0% 60.0% 100.0% 

A21.  How students utilize residual 
vision to access and utilize screen 
magnification on the internet. 

3.51 4 4 0.61 0.0% 5.7% 37.1% 57.1% 94.3% 

A22.  Necessary spatial concepts and 
visual mapping skills when applied to 
utilizing the internet. 

3.23 3 3 0.73 0.0% 17.1% 42.9% 40.0% 82.9% 

A23.  The types and needs for 
accommodations of adults in various 
environments. 

2.83 3 3 0.71 0.0% 34.3% 48.6% 17.1% 65.7% 

A24.  General assistive technology for 
individuals with disabilities other than 
visual impairments including 
switches, software that provides 
scaffolding supports, augmented 
communication devices, picture-
based symbols, etc. 

3.06 3 3 0.68 2.9% 11.4% 62.9% 22.9% 85.7% 
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Table 4.2. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A25.  The visual, auditory, tactile, 
motor, and cognitive skills necessary 
to access various types of assistive 
technology. 

3.29 3 3 0.71 2.9% 5.7% 51.4% 40.0% 91.4% 

A26.  Variations of devices and their 
application by individuals with 
varying visual needs. 

3.40 3 4 0.69 2.9% 2.9% 45.7% 48.6% 94.3% 

A27.  Use of assistive technology as 
part of the expanded core curriculum 
including independent living devices. 

3.60 4 4 0.50 0.0% 0.0% 40.0% 60.0% 100.0% 

A28.  Braille literacy and its 
application in providing effective 
assistive technology services. 

3.66 4 4 0.48 0.0% 0.0% 34.3% 65.7% 100.0% 

A29.  Demonstrate general awareness 
of assistive technology designed for 
individuals with speech, learning, 
motor, and cognitive disabilities. 

3.11 3 3 0.63 0.0% 14.3% 60.0% 25.7% 85.7% 

A30.  Make well-informed decisions 
pertaining to magnification software 
verses speech output software. 

3.49 4 4 0.56 0.0% 2.9% 45.7% 51.4% 97.1% 
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Table 4.2. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A31.  Use a functional vision 
assessment, eye report, learning 
media assessment, and cognitive 
testing to determine what technology 
would best assist the student in 
accessing the educational curriculum. 

3.54 4 4 0.56 0.0% 2.9% 40.0% 57.1% 97.1% 

A32.  State the advantages and 
disadvantages of assistive technology 
for potential users with varying 
degrees of vision. 

3.46 3 3 0.56 0.0% 2.9% 48.6% 48.6% 97.1% 

A33.  Identify a variety of assistive 
technology devices (software, 
hardware, and peripheral devices) for 
students with varying visual abilities, 
ages, and cognitive abilities. 

3.60 4 4 0.55 0.0% 2.9% 34.3% 62.9% 97.1% 

A34.  Advise students, parents, and 
other educators on assistive 
technology. 

3.51 4 4 0.70 2.9% 2.9% 34.3% 60.0% 94.3% 
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Table 4.3. 
 
Round II Data Statistical Analysis for Domain 3: Use of Assistive Technology 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A35.  Use screen reading software 
and make adjustments to its basic 
features (JAWS, WindowEyes, Hal, 
etc.). 

3.66 4 4 0.54 0.0% 2.9% 28.6% 68.6% 97.1% 

A36.  Use screen magnification 
system software and make 
adjustments to its basic features 
(ZoomText, MaGic, etc.). 

3.60 4 4 0.55 0.0% 2.9% 34.3% 62.9% 97.1% 

A37.  Use braille translation software 
and make adjustments to its basic 
features (i.e. Duxbury, MegaDots, 
etc.). 

3.60 4 4 0.60 0.0% 5.7% 28.6% 65.7% 94.3% 

A38.  Use braille translation software 
for Nemeth Code translation. 

3.29 3 4 0.71 0.0% 14.3% 42.9% 42.9% 85.7% 

A39.  Use various closed-circuit 
television systems (CCTV) or video 
magnifier. 

3.54 4 4 0.56 0.0% 2.9% 40.0% 57.1% 97.1% 

A40.  Use of various personal digital 
assistants or braille note-takers (i.e. 
BrailleNote, PacMate, etc.). 

3.51 4 4 0.56 0.0% 2.9% 42.9% 54.3% 97.1% 

A41.  Use digital talking book players 
and make adjustments to its basic 
features. 

3.51 4 4 0.56 0.0% 2.9% 42.9% 54.3% 97.1% 
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Table 4.3. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A42.  Use digital recorders and make 
adjustments to its basic features. 

3.31 3 3 0.58 0.0% 5.7% 57.1% 37.1% 94.3% 

A43.  Use digital e-book recorders 
and make adjustments to its basic 
features. 

3.26 3 3 0.66 0.0% 11.4% 51.4% 37.1% 88.6% 

A44.  Use braille embossers and 
make adjustments to its basic 
features. 

3.54 4 4 0.56 0.0% 2.9% 40.0% 57.1% 97.1% 

A45.  Use scanners and OCR 
software systems and make 
adjustments to its basic features (i.e. 
Kurzweil, OpenBook, etc.) 

3.54 4 4 0.61 0.0% 5.7% 34.3% 60.0% 94.3% 

A46.  Use Global Positioning 
Systems (GPS) for orientation and 
mobility purposes. 

2.71 3 2 0.71 0.0% 42.9% 42.9% 14.3% 57.1% 

A47.  Utilize current Windows and 
Apply platforms to make visual 
accommodations to the computer 
including keystrokes. 

3.49 4 4 0.56 0.0% 2.9% 45.7% 51.4% 97.1% 

A48.  Use refreshable braille display 
and its accompanying software. 

3.23 3 3 0.60 0.0% 8.6% 60.0% 31.4% 91.4% 

 
 
 

         



Texas Tech University, Derrick W. Smith, May 2008 
 

96 

Table 4.3. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A49.  Use common technology skills 
(those practiced by the general 
population) as they support learning 
of students with visual impairments. 

3.60 4 4 0.50 0.0% 0.0% 40.0% 60.0% 100.0% 

A50.   Use a standard braille writer, a 
unimanual braille writer, and 
extension keys. 

3.46 4 4 0.61 0.0% 5.7% 42.9% 51.4% 94.3% 

A51.  Use a slate and stylus. 3.06 3 3 0.87 5.7% 17.1% 42.9% 34.3% 77.1% 
A52.  Use electronic braille devices 
(Mountbatten brailler). 

3.26 3 3 0.61 0.0% 8.6% 57.1% 34.3% 91.4% 

A53.  Tactile graphic devices (i.e. 
Talking Tactile Table or IVEO). 

3.06 3 3 0.68 0.0% 20.0% 54.3% 25.7% 80.0% 

A54.  Use bar code readers for 
individuals with visual impairments. 

2.54 2 2 0.61 0.0% 51.4% 42.9% 5.7% 48.6% 

A55.  Electronic mobility devices for 
individuals with visual impairments. 

2.49 2 2 0.66 2.9% 51.4% 40.0% 5.7% 45.7% 

A56.  Independent living aids (i.e. 
color identifiers, money identifiers, 
measurement devices, etc.) 

2.89 3 3 0.68 0.0% 28.6% 54.3% 17.1% 71.4% 

A57.  Use a talking four-function 
calculator, a talking scientific 
calculator, and a software-based 
talking calculator. 

3.31 3 3 0.63 0.0% 8.6% 51.4% 40.0% 91.4% 
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Table 4.3. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A58.  Operate a talking dictionary 
and software-based talking dictionary.

3.29 3 3 0.62 0.0% 8.6% 54.3% 37.1% 91.4% 

A59.  Make modifications to general 
education technology (microscope, 
telescope, etc.) for students with 
visual impairments. 

3.31 3 3 0.63 0.0% 8.6% 51.4% 40.0% 91.4% 

A60.  Use handheld, stand magnifiers, 
monoculars, and telescopes. 

3.37 3 3 0.55 0.0% 2.9% 57.1% 40.0% 97.1% 

A61.  Identify various non-optical 
devices available for students with 
low vision. 

3.37 3 3 0.55 0.0% 2.9% 57.1% 40.0% 97.1% 

A62.  Describe advantages and 
disadvantages of various types of 
lighting devices. 

3.29 3 3 0.62 0.0% 8.6% 54.3% 37.1% 91.4% 

A63.  Scan printed text, edit, and 
proofread with a word processor, then 
produce a large print copy in a variety 
of fonts and point sizes. 

3.34 3 3 0.64 0.0% 8.6% 48.6% 42.9% 91.4% 

A64.  Produce simple tactile graphics 
using the following methods of 
production: collage, tooled, 
Thermoform, microcapsule paper and 
heat fuser, and computer generated 
graphics. 

3.31 3 3 0.63 0.0% 8.6% 51.4% 40.0% 91.4% 
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Table 4.3. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A65.  Scan printed text, edit, and 
proofread with a word processor, then 
use braille translation software with a 
braille embosser to produce an 
accurately formatted braille copy. 

3.51 4 4 0.61 0.0% 5.7% 37.1% 57.1% 94.3% 

A66.  Modified four track tape 
recorder/player including tone 
indexing and compressed speech. 

2.91 3 3 0.78 2.9% 25.7% 48.6% 22.9% 71.4% 
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Table 4.4. 
 
Round II Data Statistical Analysis for Domain 4: Assistive Technology Instructional Strategies 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A67.  Teach basic computer concepts 
(Windows and Apple platforms). 

3.46 4 4 0.61 0.0% 5.7% 42.9% 51.4% 94.3% 

A68.  Teach concepts relating to the 
basic installation assistive technology 
devices, including managing cords, 
plugs, etc. 

3.40 3 3 0.60 0.0% 5.7% 48.6% 45.7% 94.3% 

A69.  Teach concepts relating to the 
basic maintenance of assistive 
technology devices. 

3.43 3 3 0.56 0.0% 2.9% 51.4% 45.7% 97.1% 

A70.  Teach the use of all assistive 
technology devices based upon the 
individual needs of the individual 
with visual impairments. 

3.11 3 3 0.76 0.0% 22.9% 42.9% 34.3% 77.1% 

A71.  Teach the student to use 
troubleshooting techniques. 

3.46 4 4 0.66 0.0% 8.6% 37.1% 54.3% 91.4% 

A72.  Guide assessment and 
instruction related to assistive 
technology. 

3.49 4 4 0.61 0.0% 5.7% 40.0% 54.3% 94.3% 

A73.  Provide sequenced instruction 
regarding technology as it relates to 
employment. 

3.14 3 4 0.85 0.0% 28.6% 28.6% 42.9% 71.4% 
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Table 4.4. Continued 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A74.  Teach students with visual 
impairments about resources for 
obtaining assistive technology devices 
and services. 

3.49 3 3 0.51 0.0% 0.0% 51.4% 48.6% 100.0% 

A75.  Understand the relationship 
between the skill level of the student 
and the demand of the task. 

3.60 4 4 0.60 0.0% 5.7% 28.6% 65.7% 94.3% 

A76.  Utilize appropriate educational 
strategies for the development of age 
appropriate concepts and motor 
development appropriate for use of 
assistive technology. 

3.37 4 4 0.77 2.9% 8.6% 37.1% 51.4% 88.6% 

A77.  Develop lesson plans that 
incorporate the use of assistive 
technology. 

3.60 4 4 0.55 0.0% 2.9% 34.3% 62.9% 97.1% 

A78.  Differences in assistive 
technology instruction for students 
with visual impairments along with 
other disabilities. 

3.34 3 3 0.64 0.0% 8.6% 48.6% 42.9% 91.4% 

A79.  Use hand-over-hand technique 
when teaching certain types of 
assistive technology devices. 

2.91 3 3 0.82 2.9% 28.6% 42.9% 25.7% 68.6% 

A80.  Teach students with visual 
impairments in one-on-one situations, 
small groups, and large groups. 

3.26 3 3 0.66 0.0% 11.4% 51.4% 37.1% 88.6% 
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Table 4.4. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A81.  Collect formative data and 
adjust lessons accordingly based upon 
the student’s needs. 

3.40 3 3 0.60 0.0% 5.7% 48.6% 45.7% 94.3% 

A82.  Provide instruction of assistive 
technology devices in purposeful ways 
and in authentic environments. 

3.66 4 4 0.48 0.0% 0.0% 34.3% 65.7% 100.0% 
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Table 4.5. 
 
Round II Data Statistical Analysis for Domain 5: Learning Environments 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A83.  Articulate the visual features of 
learning environments as they impact 
instruction and the use of assistive 
technology. 

3.46 4 4 0.61 0.0% 5.7% 42.9% 51.4% 94.3% 

A84.  Assess and recommend assistive 
technology devices for specific 
learning environments (i.e. classroom, 
gymnasium, etc.). 

3.40 3 3 0.55 0.0% 2.9% 54.3% 42.9% 97.1% 

A85.  Analyze the visual (lighting, 
glare, etc.), auditory (sound 
distractions, noise pollution, etc.), and 
physical environment to determine 
appropriate modifications of assistive 
technology devices. 

3.54 4 4 0.56 0.0% 2.9% 40.0% 57.1% 97.1% 

A86.  Teach the student to adapt the 
learning environment to his/her needs. 

3.46 3 3 0.56 0.0% 2.9% 48.6% 48.6% 97.1% 

A87.  Teach the appropriate social 
skills when using technology in 
various environments. 

3.29 3 3 0.67 0.0% 11.4% 48.6% 40.0% 88.6% 

A88.  Least restrictive environment 
and the continuum of alternative 
placements and the use of assistive 
technology in each placement. 

3.09 3 3 0.78 2.9% 17.1% 48.6% 31.4% 80.0% 
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Table 4.5. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A89.  Dynamics of physical 
arrangement of the classroom and its 
impact on the use of assistive 
technology. 

3.23 3 3 0.60 0.0% 8.6% 60.0% 31.4% 91.4% 

A90.  Ergonomic issues associated 
with using assistive technology and its 
affect on learning. 

3.20 3 3 0.53 0.0% 5.7% 68.6% 25.7% 94.3% 

A91.  How to use assistive technology 
across environments. 

3.29 3 3 0.57 0.0% 5.7% 60.0% 34.3% 94.3% 

A92.  Need for portability and 
limitations of portability of specific 
assistive technology devices for 
students in various environments. 

3.49 3 3 0.51 0.0% 0.0% 51.4% 48.6% 100.0% 

A93.  How to involve the student with 
visual impairments in the class while 
still using assistive technology. 

3.66 4 4 0.54 0.0% 2.9% 28.6% 68.6% 97.1% 
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Table 4.6. 
 
Round II Data Statistical Analysis for Domain 6: Access to Information 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A94.  Teach students with visual 
impairments the use of AT for 
classroom access to information. 

3.71 4 4 0.52 0.0% 2.9% 22.9% 74.3% 97.1% 

A95.  Teach students with visual 
impairments to produce files in a 
readable format including Braille, 
enlarged print, or electronic form. 

3.69 4 4 0.47 0.0% 0.0% 31.4% 68.6% 100.0% 

A96.  Teach students problem solving 
techniques for the use of AT in the 
classroom when materials are not in an 
accessible format. 

3.80 4 4 0.41 0.0% 0.0% 20.0% 80.0% 100.0% 

A97.  Teach students with visual 
impairments to use the internet, 
download information from the 
internet, use email, complete online 
forms, navigate websites, use search 
engines, and ask for help from online 
sources. 

3.43 4 4 0.74 0.0% 14.3% 28.6% 57.1% 85.7% 

A98.  Teach students with visual 
impairments to complete basic 
computer tasks including using a word 
processor, spreadsheets, tables, and 
other multimedia software. 

3.40 4 4 0.74 0.0% 14.3% 31.4% 54.3% 85.7% 
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Table 4.6. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A99.  Teach students with visual 
impairments transfer files to 
appropriate assistive technology 
devices. 

3.57 4 4 0.61 0.0% 5.7% 31.4% 62.9% 94.3% 

A100.  Teach the student to stay 
current with new technology, access 
online manuals, and obtain vendor 
technical assistance. 

3.26 3 3 0.66 0.0% 11.4% 51.4% 37.1% 88.6% 

A101.  Identify and use a variety of 
sources for braille and large print 
materials. 

3.43 4 4 0.70 2.9% 2.9% 42.9% 51.4% 94.3% 

A102.  Identify and use a variety of 
sources for electronic and recorded 
materials. 

3.57 4 4 0.56 0.0% 2.9% 37.1% 60.0% 97.1% 

A103.  Identify and use a variety of 
options for accessing information 
presented on chalkboards, 
whiteboards, DVDs and other video 
sources, overhead projectors, and 
computer projector systems. 

3.49 4 4 0.56 0.0% 2.9% 45.7% 51.4% 97.1% 

A104.  Assistive Technology services 
that allow a student to participate at 
the same level of involvement in 
learning activities as non-disabled 
peers. 

3.63 4 4 0.55 0.0% 2.9% 31.4% 65.7% 97.1% 
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Table 4.6. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A105.  Apple computers universal 
options menu and display settings for 
individual with visual impairments. 

2.97 3 3 0.66 0.0% 22.9% 57.1% 20.0% 77.1% 

A106.  PC computer accessibility 
options, accessibility wizard, and 
display settings. 

3.37 3 3 0.65 0.0% 8.6% 45.7% 45.7% 91.4% 
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Table 4.7. 
 
Round II Data Statistical Analysis for Domain 7: Instructional Planning 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A107.  Plan for assistive technology 
instruction that is chronological and 
comprehensive. 

3.37 3 4 0.65 0.0% 8.6% 45.7% 45.7% 91.4% 

A108.  Plan for assessment-based 
assistive technology instruction. 

3.46 4 4 0.66 0.0% 8.6% 37.1% 54.3% 91.4% 

A109.  Plan reasonable units of 
information to keep the instructional 
topics relevant and focused. 

3.37 3 3 0.60 0.0% 5.7% 51.4% 42.9% 94.3% 

A110.  Plan instruction that will increase 
their students keyboarding skills. 

3.40 3 3 0.60 0.0% 5.7% 48.6% 45.7% 94.3% 

A111.  Develop organizational and time 
management skills in order to make 
planning instruction effective and 
efficient. 

3.40 3 4 0.65 0.0% 8.6% 42.9% 48.6% 91.4% 

A112.   Infuse assistive technology 
instruction into the general academic 
curriculum. 

3.54 4 4 0.61 0.0% 5.7% 34.3% 60.0% 94.3% 

A113.  Infuse assistive technology 
instruction into the expanded core 
curriculum. 

3.60 4 4 0.55 0.0% 2.9% 34.3% 62.9% 97.1% 

A114.  Writing assistive technology 
goals and objectives in lesson plans and 
the IEP. 

3.63 4 4 0.55 0.0% 2.9% 31.4% 65.7% 97.1% 
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Table 4.7. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A115.  Write and follow an assistive 
technology curriculum. 

2.91 3 3 0.78 0.0% 34.3% 40.0% 25.7% 65.7% 

A116.  Modify tutorials on assistive 
technology when needed. 

3.29 3 3 0.57 0.0% 5.7% 60.0% 34.3% 94.3% 

A117.  How least restrictive environment 
and education placements affect the 
instruction of assistive technology. 

3.11 3 3 0.63 0.0% 14.3% 60.0% 25.7% 85.7% 

A118.  How to record and analyze data 
to measure student progress on the use of 
assistive technology. 

3.46 3 3 0.51 0.0% 0.0% 54.3% 45.7% 100.0% 

A119.  Research regarding assistive 
technology and its application when 
planning instruction. 

3.17 3 3 0.57 0.0% 8.6% 65.7% 25.7% 91.4% 

A120.  How to incorporate the use of 
assistive technology in the instructional 
planning process. 

3.26 3 3 0.61 2.9% 0.0% 65.7% 31.4% 97.1% 

A121.  Internal working of assistive 
technology that leads to a systematic 
delivery of instruction. 

2.74 3 3 0.82 5.7% 31.4% 45.7% 17.1% 62.9% 
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Table 4.8. 
 
Round II Data Statistical Analysis for Domain 8: Assessment 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A122.  Complete a comprehensive 
assistive technology assessment when 
appropriate for students with visual 
impairments at different ages or grade 
levels. 

3.46 4 4 0.78 0.0% 17.1% 20.0% 62.9% 82.9% 

A123.  Interview significant others of 
the student with visual impairment 
regarding the student’s assistive 
technology needs. 

3.17 3 3 0.66 0.0% 14.3% 54.3% 31.4% 85.7% 

A124.  Interpret and write assistive 
technology plans and/or reports. 

3.29 3 3 0.67 0.0% 11.4% 48.6% 40.0% 88.6% 

A125.  Write measurable goals in a 
student’s IEP, including those for the 
use of assistive technology equipment. 

3.77 4 4 0.49 0.0% 2.9% 17.1% 80.0% 97.1% 

A126.  Conduct formative and 
summative assessments to assess 
student’s understanding of the 
assistive technology instruction. 

3.34 3 4 0.68 0.0% 11.4% 42.9% 45.7% 88.6% 

A127.  Assess the student’s level of 
independence after exposure to 
assistive technology and techniques of 
access. 

3.49 3 3 0.51 0.0% 0.0% 51.4% 48.6% 100.0% 
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Table 4.8. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A128.  Assess the effectiveness of 
assistive technology devices. 

3.54 4 4 0.61 0.0% 5.7% 34.3% 60.0% 94.3% 
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Table 4.9. 

Round II Data Statistical Analysis for Domain 9: Professional Development 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A129.  Funding mechanisms for 
assistive technology professional 
development. 

3.11 3 3 0.68 0.0% 17.1% 54.3% 28.6% 82.9% 

A130.  Resources of local, state, and 
national professional development 
trainings. 

3.37 3 3 0.55 0.0% 2.9% 57.1% 40.0% 97.1% 

A131.  Federal, state, and local 
agencies that provide technology 
assistance to individuals with visual 
impairments. 

3.46 3 3 0.56 0.0% 2.9% 48.6% 48.6% 97.1% 

A132.  Assistive technology 
professional organizations (i.e. 
Assistive Technology Industry 
Association, CEC Technology and 
Media Division, etc.). 

3.26 3 3 0.66 0.0% 11.4% 51.4% 37.1% 88.6% 

A133.  Assistive technology 
conferences (i.e. Closing the Gap, 
CSUN, etc.). 

3.23 3 3 0.55 0.0% 5.7% 65.7% 28.6% 94.3% 

A134.  Major assistive technology 
manufacturers and vendors. 

3.40 3 3 0.55 0.0% 2.9% 54.3% 42.9% 97.1% 

A135.  Local, state, and national 
consumer organizations (National 
Federation of the Blind, American 
Council of the Blind, etc.). 

3.34 3 3 0.59 0.0% 5.7% 54.3% 40.0% 94.3% 
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Table 4.9. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A136.  Obtaining assistive technology 
through service organizations (i.e. 
Lions Club, Associations of the Blind, 
etc.). 

3.11 3 3 0.63 2.9% 5.7% 68.6% 22.9% 91.4% 

A137.  Engage in professional 
development activities to demonstrate 
continual growth in current and 
emerging assistive technology 
services. 

3.49 3 3 0.51 0.0% 0.0% 51.4% 48.6% 100.0% 

A138.  Access resources such as 
journals and websites. 

3.29 3 3 0.52 0.0% 2.9% 65.7% 31.4% 97.1% 

A139.  Advocating for assistive 
technology professional development. 

3.31 3 3 0.58 0.0% 5.7% 57.1% 37.1% 94.3% 

A140.  Engage in reflective practice 
and evaluates their own attitudes 
toward the application of assistive 
technology services. 

3.29 3 3 0.62 0.0% 8.6% 54.3% 37.1% 91.4% 

A141.  The National Assistive 
Technology Advocacy Project and 
other resources for funding of assistive 
technology. 

3.14 3 3 0.55 0.0% 8.6% 68.6% 22.9% 91.4% 
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Table 4.10 

Round II Data Statistical Analysis for Domain 10: Collaboration 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A142.  Understand the roles of all 
members of a multi-disciplinary team. 

3.54 4 4 0.56 0.0% 2.9% 40.0% 57.1% 97.1% 

A143.  Participate as a member of a 
multi-disciplinary team in assessing 
the needs of students with visual 
impairments. 

3.49 4 4 0.61 0.0% 5.7% 40.0% 54.3% 94.3% 

A144.  Participate as a member of a 
multi-disciplinary team in planning 
and developing an assistive technology 
program. 

3.51 4 4 0.61 0.0% 5.7% 37.1% 57.1% 94.3% 

A145.  Collaborate with local, district, 
and state assistive technology 
specialists and education instructional 
technologists. 

3.46 3 3 0.56 0.0% 2.9% 48.6% 48.6% 97.1% 

A146.  Collaborate with the district 
personnel in the evaluation and 
purchase of assistive technology 
equipment. 

3.51 4 4 0.56 0.0% 2.9% 42.9% 54.3% 97.1% 

A147.  Collaborate with related 
service personnel (O&M specialists, 
occupational therapist, physical 
therapist, etc.) in the determination of 
and instruction to use appropriate 
assistive technology. 

3.63 4 4 0.49 0.0% 0.0% 37.1% 62.9% 100.0% 
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Table 4.10. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Disagree Agree Strongly 

Agree 
Level of 

Agreement
A148.  Collaborate with vocational 
rehabilitation personnel in addressing 
assistive technology needs during 
transition. 

3.66 4 4 0.48 0.0% 0.0% 34.3% 65.7% 100.0% 

A149.  Collaborate with general 
education educators in using general 
technology with students with visual 
impairments. 

3.63 4 4 0.55 0.0% 2.9% 31.4% 65.7% 97.1% 

A150.  Communicate effectively with 
assistive technology specialists from 
other disability areas such as speech 
pathology and deafness. 

3.46 3 3 0.56 0.0% 2.9% 48.6% 48.6% 97.1% 

A151.  Explain the use and care of 
assistive technology equipment to 
parents and other educators. 

3.54 4 4 0.56 0.0% 2.9% 40.0% 57.1% 97.1% 

A152.  Advocate to administrators for 
the need for assistive technology for 
students. 

3.66 4 4 0.54 0.0% 2.9% 28.6% 68.6% 97.1% 
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 Overall there was a very high level of agreement regarding the competencies 

among the expert panelists.  Based upon the level of agreement, 73% of the 

competencies were rated with a level of agreement above 90%.  Fifteen (15) received 

100% agreement, 43 were between 96.0% - 99.9%, and 53 were between 90.0% and 

95.9%.  Twenty-four competencies fell between 80.0% and 89.9% and four fell 

between 75.5% and 79.9%.  From the original 152 competencies, 13 competencies had 

a level of agreement below the established level of 75%.  These competencies are 

listed in Table 4.11. 

  

Table 4.11 

Round II Competencies With an Inadequate Level of Agreement 

Item Competency Level of 
Agreement 

A1 The historical timeline of assistive technology for 
individuals of visual impairments. 

74.3% 

A2 Key historical individuals in the development of 
assistive technology for individuals with visual 
impairments (i.e. Ray Kurzweil, David Abraham, 
etc.). 

65.7% 

A16 Litigation issues related to assistive technology. 62.9% 
A23 The types and needs for accommodations of 

adults in various environments. 
65.7% 

A46 Use Global Positioning Systems (GPS) for 
orientation and mobility purposes. 

57.1% 

A54 Use bar code readers for individuals with visual 
impairments. 

48.6% 

A55 Electronic mobility devices for individuals with 
visual impairments. 

45.7% 

A56 Independent living aids (i.e. color identifiers, 
money identifiers, measurement devices, etc.) 

71.4% 

A66 Modified four track tape recorder/player 
including tone indexing and compressed speech. 

71.4% 
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Table 4.11. Continued 
 
Item Competency Level of 

Agreement 
A73 Provide sequenced instruction regarding 

technology as it relates to employment. 
71.4% 

A79 Use hand-over-hand technique when teaching 
certain types of assistive technology devices. 

68.6% 

A115 Write and follow an assistive technology 
curriculum. 

65.7% 

A121 Internal working of assistive technology that 
leads to a systematic delivery of instruction. 

62.9% 

 

 Before eliminating these thirteen competencies based solely upon the data, the 

panelists’ comments were analyzed to see if specific changes would make the 

competencies stronger.  It was determined from the comments that two of the thirteen 

(A73 and A115) would possibly have a higher level of agreement with slight changes 

to the wording.  The panelists suggested changing A73 by adding the term “transition” 

to make it more applicable to elementary and secondary education.  The panelists 

suggested changing A115 by removing the concept of writing a curriculum since 

TVI’s are not typically required to write curriculums (see Table 4.13 for changes).  

The remaining 11 were eliminated from the list of competencies. 

 Upon review of the panelists’ comments, it was determined that the initial list 

of competencies needed considerable refinement.  Table 4.12 provides a summary of 

the competencies that were augmented by the panelists’ comments by either 

combining or changing the wording.  Table 4.13 provides a summary of competencies 

eliminated by the comments made by the panelists.  Competencies with a “B” prefix 

are referring to the next rounds competencies. 
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Table 4.12 

Round II Competencies Augmented with Remarks 
Item Competency Changes/Comments 
A8 Individuals with Disabilities Education Act 

(IDEA) rules and regulations relating to 
assistive technology devices and services. 

Eliminated from list and 
combined in B2. 

A9 IDEA’s rules and regulations relating to 
assistive technology assessment. 

Eliminated from list and 
combined in B2. 

A10 IDEA’s rules and regulations relating to the 
inclusion of assistive technology in the 
Individualized Education Program (IEP). 

Eliminated from list and 
combined in B2. 

A30 Make well-informed decisions pertaining to 
magnification software verses speech output 
software. 

Eliminated from list and 
combined in B17. 

A34 Advise students, parents, and other educators 
on assistive technology. 

Eliminated from list and 
combined in B17. 

A43 Use digital e-book recorders and make 
adjustments to its basic features. 

Eliminated from list and 
combined in B27. 

A73 Provide sequenced instruction regarding 
technology as it relates to transition and 
employment. 

Added “transition” to 
competency to make 
applicable to education; 
B47. 

A90 Ergonomic issues associated with using 
assistive technology and its affect on learning. 

Eliminated from list and 
combined in B61. 

A97 Teach students with visual impairments to use 
the internet, download information from the 
internet, use email, complete online forms, 
navigate websites, use search engines, and ask 
for help from online sources. 

Compentecy was 
considered too specific; 
shortened to B67. 

A105 Apple computers universal options menu and 
display settings for individual with visual 
impairments. 

Eliminated from list and 
combined in B74. 

A115 Follow an assistive technology curriculum. Eliminated wording 
“write”; B79. 

A117 How least restrictive environment and 
education placements affect the instruction of 
assistive technology. 

Eliminated from list and 
combined in B2. 

Note. Competencies with a “B” prefix are referring to the next list of competencies. 
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Table 4.13. 

Round II Eliminated Competencies with Reasoning 
Item Competency Changes/Comments 
A14 Specific state rules and regulations relating 

to assistive technology devices, services, 
and assessment. 

Eliminated due to 
redundancy; Concept 
included in B2 and B3. 

A19 The effects of physical and orthopedic 
impairments on the use of assistive 
technology. 

Eliminated due to 
redundancy; Concept 
included in B11. 

A21 How students utilize residual vision to 
access and utilize screen magnification on 
the internet. 

Eliminated due to 
redundancy; Concept 
included in B11 and 
B12. 

A22 Necessary spatial concepts and visual 
mapping skills when applied to utilizing the 
internet. 

Eliminated due to 
redundancy; Concept 
included in B11 and 
B12. 

A26 Variations of devices and their application 
by individuals with varying visual needs. 

Eliminated due to 
redundancy; Concept 
included in B11 

A29 Demonstrate general awareness of assistive 
technology designed for individuals with 
speech, learning, motor, and cognitive 
disabilities. 

Eliminated due to 
redundancy; Concept 
included in B11 

A31 Use a functional vision assessment, eye 
report, learning media assessment, and 
cognitive testing to determine what 
technology would best assist the student in 
accessing the educational curriculum. 

Eliminated from list 
because the 
competency is too 
general and considered 
a basic competency for 
all TVIs. 

A47 Utilize current Windows and Apple 
platforms to make visual accommodations 
to the computer including keystrokes. 

Eliminated from the 
list because the 
competency is not the 
TVIs responsibility. 

A51 Use a slate and stylus. Eliminated from the 
list becauser the 
competency is already 
included in CEC 
competencies. 

Note. Competencies with a “B” prefix are referring to the next list of competencies. 
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Table 4.13. Continued 
 

Item Competency Changes/Comments 
A63 Scan printed text, edit, and proofread with a 

word processor, then produce a large print 
copy in a variety of fonts and point sizes. 

Eliminated from list 
because the 
competency is too 
specific; Concept 
included in B29. 

A65 Scan printed text, edit, and proofread with a 
word processor, then use braille translation 
software with a braille embosser to produce 
an accurately formatted braille copy. 

Eliminated from list 
because the 
competency is too 
specific; Concept 
included in B29. 

A67 Teach basic computer concepts (Windows 
and Apple platforms). 

Eliminated from the 
list because the 
competency is not the 
TVIs responsibility. 

A75 Understand the relationship between the 
skill level of the student and the demand of 
the task. 

Eliminated from list 
because the 
competency is not 
specific to AT. 

A93 How to involve the student with visual 
impairments in the class while still using 
assistive technology. 

Eliminated from list 
because the 
competency is not 
specific to AT. 

A98 Teach students with visual impairments to 
complete basic computer tasks including 
using a word processor, spreadsheets, 
tables, and other multimedia software. 

Eliminated from the 
list because the 
competency is not the 
TVIs responsibility. 

A109 Plan reasonable units of information to 
keep the instructional topics relevant and 
focused. 

Eliminated from list 
because the 
competency is not 
specific to AT. 

A123 Interview significant others of the student 
with visual impairment regarding the 
student’s assistive technology needs. 

Eliminated due to 
redundancy; Concept 
included in B87. 

A142 Understand the roles of all members of a 
multi-disciplinary team. 

Eliminated from the 
list becauser the 
competency is already 
included in CEC 
competencies. 

Note. Competencies with a “B” prefix are referring to the next list of competencies. 
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Table 4.13. Continued 
 

Item Competency Changes/Comments 

A141 The National Assistive Technology 
Advocacy Project and other resources for 
funding of assistive technology. 

Compentecy was 
considered too specific; 
Concept included B93. 

Note. Competencies with a “B” prefix are referring to the next list of competencies. 

 

 Based upon the statistical data and the panelists’ comments, the initial 152 

competencies were condensed to 114 statements.  Eleven competencies were 

eliminated due to a low level of agreement and 27 other competencies were either 

eliminated or combined with other competencies.    

 

Round III Data Analysis 

 For Round III, the panelists were provided the remaining 114 potential 

competencies and were again asked to rank their level of agreement with the 

competency using the four-point Likert scale (Strongly Agree, Agree, Disagree, and 

Strongly Disagree).  For this round, 34 of the 35 (97%) panelists continued to 

participate in the study.  The Round III questionnaire included the statistical data from 

Round II in order to help the panelists make a more informed decision.  After 

analyzing the data, the researcher decided that the central tendency data did not 

provide significant and useful information.  The researcher determined that members 

of the panel may not have a sufficient statistical background to analyze and utilize the 

minute differences in the statistics.  Therefore, the Round III questionnaire only 
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included the level of agreement frequency percentages and the level of agreement 

statistic. 

 Like Round II, the Round III raw data was downloaded from the College of 

Education server via the SelectASurvey ASP software program.  The data was 

downloaded as a Microsoft Excel Comma Separated Values File which provided the 

literal responses for each panelist.  The researcher converted the file to a Microsoft 

Excel Spreadsheet and replaced the literal responses with numerical values (Strongly 

Agree = 4, Agree = 3, Disagree = 2, and Strongly Disagree = 1). 

 The quantitative data was analyzed using SPSS.  For each competency, the 

mean, median, mode, standard deviation, frequencies, and level of agreement was 

determined.  For organizational purposes, the numbering system was changed for this 

round of competencies by replacing the prefix with a “B” (such as B1, B2, B3, etc.).  

Table 4.14 through Table 4.23 provides a summary of the findings for Round III by 

domain. 
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Table 4.14. 
 
Round III Data Statistical Analysis for Domain 1:  Historical and Legal Foundations of Assistive Technology 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B1.  The history of the 
development of assistive 
technology devices and 
software for individuals with 
visual impairments. 

2.91 3 3 0.51 0.0% 17.6% 73.5% 8.8% 82.4% 

B2.  Individuals with 
Disabilities Education Act 
(IDEA) rules and regulations 
relating to assistive technology 
devices and services, 
assessment, and inclusion in the 
Individualized Education 
Program (IEP). 

3.56 4 4 0.50 0.0% 0.0% 44.1% 55.9% 100.0% 

B3.  Assistive technology 
components of state and federal 
legislation (e.g. Section 504 
and Section 508 of the 
Rehabilitation Act, Americans 
with Disabilities Act, The 
Assistive Technology Act). 

3.24 3 3 0.50 0.0% 2.9% 70.6% 26.5% 97.1% 

B4.  The federal definition of 
assistive technology devices 
and services. 

3.56 4 4 0.61 0.0% 5.9% 32.4% 61.8% 94.1% 
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Table 4.14. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B5.  The requirements for 
documentation of assistive 
technology. 

3.09 3 3 0.51 0.0% 8.8% 73.5% 17.6% 91.2% 

B6.  The difference between 
assistive technology devices 
categorized as “no tech”, “low 
tech”, and “high tech”. 

3.44 4 4 0.70 0.0% 11.8% 32.4% 55.9% 88.2% 

B7.  Laws regarding copyright 
and licensing of software, 
including shareware and 
freeware. 

3.00 3 3 0.49 0.0% 11.8% 76.5% 11.8% 88.2% 

B8.  Local, state, and federal 
laws that govern the purchasing 
of assistive technology. 

3.29 3 3 0.76 2.9% 8.8% 44.1% 44.1% 88.2% 

B9.  Both federal and state 
transition requirements and 
vocational rehabilitation 
process as it relates to assistive 
technology. 

3.35 3 3 0.54 0.0% 2.9% 58.8% 38.2% 97.1% 

B10.  The concept of universal 
design as it relates to assistive 
technology for individuals with 
visual impairments. 

2.97 3 3 0.63 0.0% 20.6% 61.8% 17.6% 79.4% 
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Table 4.15. 
 
Round III Data Statistical Analysis  for Domain 2: Disability Related Factors to Assistive Technology 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B11.  The visual, auditory, 
tactile, motor, and cognitive 
skills necessary to access 
various types of assistive 
technology. 

3.50 4 4 0.66 2.9% 0.0% 41.2% 55.9% 97.1% 

B12.  The effects of low vision 
on the use of assistive 
technology (e.g. lighting, 
contrast, size, glare, etc.). 

3.88 4 4 0.41 0.0% 2.9% 5.9% 91.2% 97.1% 

B13.  Braille literacy and its 
application in providing 
effective assistive technology 
services. 

3.79 4 4 0.48 0.0% 2.9% 14.7% 82.4% 97.1% 

B14.  The effects of 
deafblindness on the use of 
assistive technology. 

3.59 4 4 0.56 0.0% 2.9% 35.3% 61.8% 97.1% 

B15.  General assistive 
technology for individuals with 
disabilities other than visual 
impairments (e.g. switches, 
software that provides 
scaffolding supports, AAC 
devices, picture-based 
symbols). 

3.06 3 3 0.60 0.0% 14.7% 64.7% 20.6% 85.3% 
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Table 4.15. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B16.  Use of assistive 
technology as part of the 
expanded core curriculum 
including independent living 
devices. 

3.74 4 4 0.51 0.0% 2.9% 20.6% 76.5% 97.1% 

B17.  Use effective evaluative 
practices in collaboration with 
a multi-disciplinary team to 
determine what technology 
would best assist the student in 
accessing the educational 
curriculum. 

3.82 4 4 0.39 0.0% 0.0% 17.6% 82.4% 100.0% 

B18.  State the advantages and 
disadvantages of assistive 
technology for potential users 
with varying degrees of vision. 

3.50 4 4 0.71 2.9% 2.9% 35.3% 58.8% 94.1% 

B19.  Identify a variety of 
assistive technology devices 
(e.g. software, hardware, and 
peripheral devices) for students 
with varying visual abilities, 
ages, and cognitive abilities. 

3.74 4 4 0.51 0.0% 2.9% 20.6% 76.5% 97.1% 
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Table 4.16. 
 
Round III Data Statistical Analysis for Domain 3: Use of Assistive Technology 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B20.  Use screen reading 
software and make adjustments 
to its basic features. 

3.79 4 4 0.48 0.0% 2.9% 14.7% 82.4% 97.1% 

B21.  Use screen magnification 
system software and make 
adjustments to its basic 
features. 

3.71 4 4 0.58 0.0% 5.9% 17.6% 76.5% 94.1% 

B22.  Use braille translation 
software and make adjustments 
to its basic features. 

3.76 4 4 0.55 0.0% 5.9% 11.8% 82.4% 94.1% 

B23.  Use braille translation 
software for Nemeth Code 
translation. 

3.32 3 3 0.64 0.0% 8.8% 50.0% 41.2% 91.2% 

B24.  Use various closed-circuit 
television systems (CCTV) or 
video magnifier. 

3.65 4 4 0.60 0.0% 5.9% 23.5% 70.6% 94.1% 

B25.  Use of various personal 
digital assistants or braille note-
takers. 

3.59 4 4 0.61 0.0% 5.9% 29.4% 64.7% 94.1% 

B26.  Use digital recorders and 
make adjustments to its basic 
features. 

3.53 4 4 0.61 0.0% 5.9% 35.3% 58.8% 94.1% 
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Table 4.16. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B27.  Use digital talking book 
players and digital e-book 
recorders (including 
downloading e-books) and 
make adjustments to its basic 
features. 

3.50 4 4 0.66 0.0% 8.8% 32.4% 58.8% 91.2% 

B28.  Use braille embossers and 
make adjustments to its basic 
features. 

3.59 4 4 0.66 0.0% 8.8% 23.5% 67.6% 91.2% 

B29.  Use scanners and OCR 
software systems and make 
adjustments to its basic 
features. 

3.65 4 4 0.60 0.0% 5.9% 23.5% 70.6% 94.1% 

B30.  Use refreshable braille 
display and its accompanying 
software (i.e. screen-reader 
software). 

3.29 3 3 0.68 0.0% 11.8% 47.1% 41.2% 88.2% 

B31.  Use common technology 
skills (those practiced by the 
general population) as they 
support learning of students 
with visual impairments. 

3.88 4 4 0.33 0.0% 0.0% 11.8% 88.2% 100.0% 
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Table 4.16. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B32.  Use a standard braille 
writer, a unimanual braille 
writer, and extension keys. 

3.65 4 4 0.54 0.0% 2.9% 29.4% 67.6% 97.1% 

B33.  Use electronic braille 
devices. 

3.12 3 3 0.59 0.0% 11.8% 64.7% 23.5% 88.2% 

B34.  Use tactile graphic 
devices. 

3.09 3 3 0.67 0.0% 17.6% 55.9% 26.5% 82.4% 

B35 . Use a talking four-
function calculator, a talking 
scientific calculator, and a 
software-based talking 
calculator. 

3.24 3 3 0.55 0.0% 5.9% 64.7% 29.4% 94.1% 

B36.  Operate a talking 
dictionary and software-based 
talking dictionary. 

3.15 3 3 0.66 0.0% 14.7% 55.9% 29.4% 85.3% 

B37.  Make modifications to 
general education technology 
(e.g. microscope, telescope, 
etc.) for students with visual 
impairments. 

3.35 3 3 0.54 0.0% 2.9% 58.8% 38.2% 97.1% 

B38.  Use handheld, stand 
magnifiers, monoculars, and 
telescopes. 

3.44 3 3 0.56 0.0% 2.9% 50.0% 47.1% 97.1% 
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Table 4.16. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B39.  Identify various non-
optical devices available for 
students with low vision. 

3.32 3 3 0.59 0.0% 5.9% 55.9% 38.2% 94.1% 

B40.  Describe advantages and 
disadvantages of various types 
of lighting devices. 

3.24 3 3 0.65 2.9% 2.9% 61.8% 32.4% 94.1% 

B41.  Produce simple tactile 
graphics using the following 
methods of production: collage, 
tooled, Thermoform, 
microcapsule paper and heat 
fuser, and computer generated 
graphics. 

3.29 3 3 0.52 0.0% 2.9% 64.7% 32.4% 97.1% 
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Table 4.17. 
 
Round III Data Statistical Analysis for Domain 4: Assistive Technology Instructional Strategies 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B42.  Teach concepts relating 
to the basic installation 
assistive technology devices, 
including managing cords and 
plugs. 

3.26 3 3 0.62 0.0% 8.8% 55.9% 35.3% 91.2% 

B43.  Teach concepts relating 
to the basic maintenance of 
assistive technology devices. 

3.21 3 3 0.64 0.0% 11.8% 55.9% 32.4% 88.2% 

B44.  Teach the use of all 
assistive technology devices 
based upon the individual 
needs of the individual with 
visual impairments. 

3.18 3 4 0.83 0.0% 26.5% 29.4% 44.1% 73.5% 

B45.  Provide instruction of 
assistive technology devices in 
purposeful ways and in 
authentic environments. 

3.82 4 4 0.39 0.0% 0.0% 17.6% 82.4% 100.0% 

B46.  Teach the student to use 
troubleshooting techniques. 

3.68 4 4 0.53 0.0% 2.9% 26.5% 70.6% 97.1% 

B47.  Provide sequenced 
instruction regarding 
technology as it relates to 
transition and employment.   

3.35 3 3 0.60 0.0% 5.9% 52.9% 41.2% 94.1% 



Texas Tech University, Derrick W. Smith, May 2008 
 

131 

Table 4.17. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B48.  Teach students with visual 
impairments about resources for 
obtaining assistive technology 
devices and services. 

3.47 3.5 4 0.56 0.0% 2.9% 47.1% 50.0% 97.1% 

B49.  Utilize appropriate 
educational strategies for the 
development of age appropriate 
concepts and motor development 
appropriate for use of assistive 
technology. 

3.47 4 4 0.71 0.0% 11.8% 29.4% 58.8% 88.2% 

B50.  Develop lesson plans that 
incorporate the use of assistive 
technology. 

3.79 4 4 0.41 0.0% 0.0% 20.6% 79.4% 100.0% 

B51.  Differences in assistive 
technology instruction for 
students with visual impairments 
along with other disabilities. 

3.18 3 3 0.72 2.9% 8.8% 55.9% 32.4% 88.2% 

B52.  Teach students with visual 
impairments in one-on-one 
situations, small groups, and large 
groups. 

3.32 3 3 0.59 0.0% 5.9% 55.9% 38.2% 94.1% 

B53.  Collect formative data and 
adjust lessons accordingly based 
upon the student’s needs. 

3.41 3 3 0.61 0.0% 5.9% 47.1% 47.1% 94.1% 
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Table 4.18. 
 
Round III Data Statistical Analysis for Domain 5: Learning Environments 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B54.  Articulate the visual 
features of learning 
environments as they impact 
instruction and the use of 
assistive technology. 

3.65 4 4 0.54 0.0% 2.9% 29.4% 67.6% 97.1% 

B55.  Assess and recommend 
assistive technology devices for 
specific learning environments 
(e.g. classroom, gymnasium, 
etc.). 

3.53 4 4 0.51 0.0% 0.0% 47.1% 52.9% 100.0% 

B56.  Analyze the visual (e.g. 
lighting, glare, etc.), auditory 
(e.g. sound distractions, noise 
pollution, etc.), and physical 
environment to determine 
appropriate modifications of 
assistive technology devices. 

3.65 4 4 0.60 0.0% 5.9% 23.5% 70.6% 94.1% 

B57.  Teach the student to adapt 
the learning environment to 
his/her needs. 

3.59 4 4 0.56 0.0% 2.9% 35.3% 61.8% 97.1% 

B58.  Teach the appropriate 
social skills when using 
technology in various 
environments. 

3.09 3 3 0.62 0.0% 14.7% 61.8% 23.5% 85.3% 
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Table 4.18. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B59.  Least restrictive 
environment and the use of 
assistive technology in different 
placements. 

3.03 3 3 0.63 0.0% 17.6% 61.8% 20.6% 82.4% 

B60.  Strategies to involve the 
student with visual impairments 
in the class while still using 
assistive technology. 

3.71 4 4 0.58 0.0% 5.9% 17.6% 76.5% 94.1% 

B61.  Dynamics of physical 
arrangement of the classroom 
(including ergonomic issues) 
and its impact on the use of 
assistive technology. 

3.15 3 3 0.66 0.0% 14.7% 55.9% 29.4% 85.3% 

B62.  How to use assistive 
technology across 
environments. 

3.24 3 3 0.50 0.0% 2.9% 70.6% 26.5% 97.1% 

B63.  Need for portability and 
limitations of portability of 
specific assistive technology 
devices for students in various 
environments. 

3.38 3 3 0.49 0.0% 0.0% 61.8% 38.2% 100.0% 
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Table 4.19. 
 
Round III Data Statistical Analysis for Domain 6: Access to Information 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B64.  Teach students with 
visual impairments the use of 
AT for classroom access to 
information. 

3.82 4 4 0.39 0.0% 0.0% 17.6% 82.4% 100.0% 

B65.  Teach students with 
visual impairments to produce 
files in a readable format 
including Braille, enlarged 
print, or electronic form. 

3.82 4 4 0.39 0.0% 0.0% 17.6% 82.4% 100.0% 

B66.  Teach students problem 
solving techniques for the use 
of AT in the classroom when 
materials are not in an 
accessible format. 

3.88 4 4 0.33 0.0% 0.0% 11.8% 88.2% 100.0% 

B67.  Teach students with 
visual impairments to use the 
internet.   

3.59 4 4 0.74 2.9% 5.9% 20.6% 70.6% 91.2% 

B68.  Teach students with 
visual impairments transfer 
files to appropriate assistive 
technology devices. 

3.74 4 4 0.51 0.0% 2.9% 20.6% 76.5% 97.1% 
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Table 4.19. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 

B69.  Teach the student to stay 
current with new technology, 
access online manuals, and 
obtain vendor technical 
assistance 

3.24 3 3 0.65 2.9% 2.9% 61.8% 32.4% 94.1% 

B70.  Identify and use a variety 
of sources for braille and large 
print materials. 

3.56 4 4 0.61 0.0% 5.9% 32.4% 61.8% 94.1% 

B71.  Identify and use a variety 
of sources for electronic and 
recorded materials. 

3.65 4 4 0.54 0.0% 2.9% 29.4% 67.6% 97.1% 

B72.  Identify and use a variety 
of options for accessing 
information presented on 
chalkboards, whiteboards, 
DVDs and other video sources, 
overhead projectors, and 
computer projector systems. 

3.50 4 4 0.62 0.0% 5.9% 38.2% 55.9% 94.1% 

B73.  Assistive technology 
services that allow a student to 
participate at the same level of 
involvement in learning 
activities as non-disabled peers. 

3.76 4 4 0.50 0.0% 2.9% 17.6% 79.4% 97.1% 

 



Texas Tech University, Derrick W. Smith, May 2008 
 

136 

Table 4.19. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B74.  PC computer and Apple 
computer accessibility options 
(i.e. universal options menu, 
accessibility wizard, and 
display settings) for individuals 
with visual impairments. 

3.44 3 3 0.56 0.0% 2.9% 50.0% 47.1% 97.1% 
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Table 4.20. 
 
Round III Data Statistical Analysis for Domain 7: Instructional Planning 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B75.  Plan for assistive 
technology instruction that is 
comprehensive, relevant, and 
focused on the needs of the 
individual student. 

3.59 4 4 0.50 0.0% 0.0% 41.2% 58.8% 100.0% 

B76.  Plan for assessment-based 
assistive technology 
instruction. 

3.35 3 3 0.65 0.0% 8.8% 47.1% 44.1% 91.2% 

B77.  Plan instruction that will 
increase their students 
keyboarding skills. 

3.18 3 3 0.67 0.0% 14.7% 52.9% 32.4% 85.3% 

B78.  Develop organizational 
and time management skills in 
order to make planning 
instruction effective and 
efficient. 

3.18 3 3 0.67 0.0% 14.7% 52.9% 32.4% 85.3% 

B79.  Follow an assistive 
technology curriculum. 

3.09 3 3 0.79 0.0% 26.5% 38.2% 35.3% 73.5% 

B80.  Infuse assistive 
technology instruction into the 
general academic curriculum. 

3.71 4 4 0.52 0.0% 2.9% 23.5% 73.5% 97.1% 

B81.  Infuse assistive 
technology instruction into the 
expanded core curriculum. 

3.65 4 4 0.60 0.0% 5.9% 23.5% 70.6% 94.1% 
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Table 4.20. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B82.  Writing assistive 
technology goals and objectives 
in lesson plans. 

3.65 4 4 0.54 0.0% 2.9% 29.4% 67.6% 97.1% 

B83.  Modify tutorials on 
assistive technology when 
needed. 

3.18 3 3 0.58 0.0% 8.8% 64.7% 26.5% 91.2% 

B84.  How to record and 
analyze data to measure student 
progress on the use of assistive 
technology. 

3.24 3 3 0.43 0.0% 0.0% 76.5% 23.5% 100.0% 

B85.  Research regarding 
assistive technology and its 
application when planning 
instruction. 

2.88 3 3 0.48 0.0% 17.6% 76.5% 5.9% 82.4% 

B86.  How to incorporate the 
use of assistive technology in 
the instructional planning 
process. 

3.21 3 3 0.69 2.9% 5.9% 58.8% 32.4% 91.2% 
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Table 4.21. 
 
Round III Data Statistical Analysis for Domain 8: Assessment 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B87.  Complete a 
comprehensive assistive 
technology assessment (along 
with an assistive technology 
specialist) when appropriate for 
students with visual 
impairments at different ages or 
grade levels. 

3.62 4 4 0.65 0.0% 8.8% 20.6% 70.6% 91.2% 

B88.  Interpret and write 
assistive technology plans 
and/or reports. 

3.15 3 3 0.61 0.0% 11.8% 61.8% 26.5% 88.2% 

B89.  Write measurable goals in 
a student’s IEP, including those 
for the use of assistive 
technology equipment. 

3.79 4 4 0.41 0.0% 0.0% 20.6% 79.4% 100.0% 

B90.  Assess the student’s level 
of independence after exposure 
to assistive technology and 
techniques of access. 

3.44 3 3 0.56 0.0% 2.9% 50.0% 47.1% 97.1% 
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Table 4.21. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B91.  Conduct formative and 
summative assessments (along 
with an assistive technology 
specialist) to assess student’s 
understanding of the assistive 
technology instruction. 

3.35 3 3 0.65 0.0% 8.8% 47.1% 44.1% 91.2% 

B92.  Assess the effectiveness 
of assistive technology devices. 

3.74 4 4 0.45 0.0% 0.0% 26.5% 73.5% 100.0% 
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Table 4.22. 
 
Round III Data Statistical Analysis for Domain 9: Professional Development 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B93.  Funding mechanisms for 
assistive technology 
professional development. 

3.00 3 3 0.49 0.0% 11.8% 76.5% 11.8% 88.2% 

B94.  Resources of local, state, 
and national professional 
development trainings. 

3.06 3 3 0.49 2.9% 0.0% 85.3% 11.8% 97.1% 

B95.  Federal, state, and local 
agencies that provide 
technology assistance to 
individuals with visual 
impairments. 

3.32 3 3 0.47 0.0% 0.0% 67.6% 32.4% 100.0% 

B96.  Assistive technology 
professional organizations (e.g. 
Assistive Technology Industry 
Association, CEC Technology 
and Media Division, etc.). 

2.91 3 3 0.67 0.0% 26.5% 55.9% 17.6% 73.5% 

B97.  Assistive technology 
conferences (e.g. Closing the 
Gap, CSUN, CTEVI, AER, 
etc.). 

3.15 3 3 0.50 0.0% 5.9% 73.5% 20.6% 94.1% 

B98.  Major assistive 
technology manufacturers and 
vendors. 

3.26 3 3 0.51 0.0% 2.9% 67.6% 29.4% 97.1% 
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Table 4.22. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B99.  Local, state, and national 
consumer organizations (e.g. 
National Federation of the 
Blind, American Council of the 
Blind, etc.). 

3.18 3 3 0.46 0.0% 2.9% 76.5% 20.6% 97.1% 

B100.  Obtaining assistive 
technology to assist families 
through service organizations 
(i.e. Lions Club, Associations 
of the Blind, etc.). 

3.00 3 3 0.60 2.9% 8.8% 73.5% 14.7% 88.2% 

B101.  Engage in professional 
development activities to 
demonstrate continual growth 
in current and emerging 
assistive technology services. 

3.35 3 3 0.49 0.0% 0.0% 64.7% 35.3% 100.0% 

B102.  Access resources such 
as journals and websites. 

3.15 3 3 0.56 0.0% 8.8% 67.6% 23.5% 91.2% 

B103.  Advocate for assistive 
technology professional 
development. 

3.26 3 3 0.51 0.0% 2.9% 67.6% 29.4% 97.1% 

B104.  Engage in reflective 
practice and evaluates their 
own attitudes toward the 
application of assistive 
technology services. 

2.94 3 3 0.65 2.9% 14.7% 67.6% 14.7% 82.4% 
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Table 4.23. 
 
Round III Data Statistical Analysis for Domain 10: Collaboration 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B105.  Participate as a member 
of a multi-disciplinary team in 
assessing the needs of students 
with visual impairments. 

3.65 4 4 0.69 2.9% 2.9% 20.6% 73.5% 94.1% 

B106.  Participate as a member 
of a multi-disciplinary team in 
planning and developing an 
assistive technology program. 

3.62 4 4 0.65 0.0% 8.8% 20.6% 70.6% 91.2% 

B107.  Collaborate with local, 
district, and state assistive 
technology specialists and 
education instructional 
technologists. 

3.47 3 3 0.51 0.0% 0.0% 52.9% 47.1% 100.0% 

B108.  Collaborate with the 
district personnel in the 
evaluation and purchase of 
assistive technology equipment. 

3.65 4 4 0.49 0.0% 0.0% 35.3% 64.7% 100.0% 
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Table 4.23. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B109.  Collaborate with related 
service personnel (e.g. O&M 
specialists, occupational 
therapist, physical therapist, 
etc.) in the determination of 
and instruction to use 
appropriate assistive 
technology. 

3.76 4 4 0.50 0.0% 2.9% 17.6% 79.4% 97.1% 

B110.  Collaborate with 
vocational rehabilitation 
personnel in addressing 
assistive technology needs 
during transition. 

3.68 4 4 0.53 0.0% 2.9% 26.5% 70.6% 97.1% 

B111.  Collaborate with general 
education educators and 
paraprofessionals in using 
general technology with 
students with visual 
impairments. 

3.85 4 4 0.36 0.0% 0.0% 14.7% 85.3% 100.0% 

B112.  Communicate 
effectively with assistive 
technology specialists from 
other disability areas such as 
speech pathology and deafness. 

3.41 3 4 0.61 0.0% 5.9% 47.1% 47.1% 94.1% 
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Table 4.23. Continued 
 

Competency Mean Median Mode SD Strongly 
Disagree Agree Disagree Strongly 

Agree 
Level of 

Agreement 
B113.  Explain the use and care 
of assistive technology 
equipment to parents, other 
educators, teachers, specialists, 
and aides. 

3.74 4 4 0.45 0.0% 0.0% 26.5% 73.5% 100.0% 

B114.  Advocate to 
administrators for the need for 
assistive technology for 
students. 

3.76 4 4 0.50 0.0% 2.9% 17.6% 79.4% 97.1% 
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 Upon analysis of the Round III data, the level of agreement of the panelists 

converged at a higher level.  Of the 114 “B” competencies, 88 had a level of 

agreement between 100% and 90%.  Twenty (20) competencies had a level of 

agreement of 100%, 32 had between 99.9% and 95.0%, and 36 had between 94.9% 

and 90.0%.  Twenty-two (22) of the “B” competencies had a level of agreement 

between 80% and 89.9% and one competency had a level of agreement of 79.4%.   

 Three competencies had a level of agreement lower than 75%, all at 73.5%.  

These three competencies included: 

• B44: Teach the use of all assistive technology devices based upon the 

individual needs of the individuals with visual impairments. 

• B79:  Plan instruction that will increase their students keyboarding skills. 

• B96:  Assistive technology professional organizations (e.g. Assistive 

Technology Industry Association, CEC Technology and Media Division, etc.). 

Upon analysis of the panelists’ comments coupled with the statistical data, these three 

competencies were eliminated from the final list of competencies. 

 Again, the panelists’ comments were analyzed to better refine the 

competencies.  Upon analysis, the only change that was made to the final list was the 

elimination of references to specific technologies.  Multiple panelists suggested that 

the list of name brands may “date” the list since technology changes so rapidly.  

Therefore, references to specific technology brand names were removed from B20, 

B21, B22, B25, B29, and B34.   
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 Upon completion of Round III, the opinion of the expert panel converged at a 

high level of agreement.  Consistent with the Delphi Method, three rounds was 

sufficient to determine a strong list of AT competencies.  Therefore, the resulting list 

of competencies after refinement from Round III is considered the final list of assistive 

technology competencies that teachers of students with visual impairments should 

possess upon completion of a training program (see Appendix I). 

 

Round IV Data Analysis 

 In Round IV, the panelists were provided the list competencies and asked to 

select the level of expertise (Novice, Basic, Proficient, or Advanced).  The 34 panelists 

from Round III (100%) continued to participate through Round IV.  The Round IV 

raw data was downloaded from the College of Education server via the SelectASurvey 

ASP software program.  The data was downloaded as a Microsoft Excel Comma 

Separated Values File which provided the literal responses for each panelist.  The 

researcher converted the file to a Microsoft Excel Spreadsheet and replaced the literal 

responses with numerical values (Novice = 1, Basic = 2, Proficient = 3, and Advanced 

= 4). 

 The quantitative data was analyzed using SPSS.  For each competency, 

frequencies and percentages for each level of expertise was determined.  From this 

point forward, the competencies were labeled with a prefix “C” and a number (such as 

C1, C2, C3, etc.).  Table 4-5 provides a summary of the findings for Round IV with 

the highest level highlighted in bold.
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Table 4.24. 
 
Round IV Level of Expertise for Domain 1:  Historical and Legal Foundations of Assistive Technology 
Competency Novice Basic Proficient Advanced 
C1.  The history of the development of assistive technology devices and 
software for individuals with visual impairments. 

27.3% 60.6% 12.1% 0.0% 

C2.  Individuals with Disabilities Education Act (IDEA) rules and 
regulations relating to assistive technology devices and services, 
assessment, and inclusion in the Individualized Education Program (IEP). 

3.0% 33.3% 57.6% 6.1% 

C3.  Assistive technology components of state and federal legislation (e.g. 
Section 504 and Section 508 of the Rehabilitation Act, Americans with 
Disabilities Act, The Assistive Technology Act). 

9.1% 45.5% 45.5% 0.0% 

C4.  The federal definition of assistive technology devices and services. 3.0% 36.4% 57.6% 3.0% 
C5.  The requirements for documentation of assistive technology. 0.0% 39.4% 57.6% 3.0% 
C6.  The difference between assistive technology devices categorized as 
“no tech”, “low tech”, and “high tech”. 

3.0% 30.3% 54.5% 12.1% 

C7.  Laws regarding copyright and licensing of software, including 
shareware and freeware. 

12.1% 54.5% 30.3% 3.0% 

C8.  Local, state, and federal laws that govern the purchasing of assistive 
technology. 

6.1% 45.5% 45.5% 3.0% 

C9.  Both federal and state transition requirements and vocational 
rehabilitation process as it relates to assistive technology. 

3.0% 48.5% 42.4% 6.1% 

C10.  The concept of universal design as it relates to assistive technology 
for individuals with visual impairments. 

12.1% 51.5% 36.4% 0.0% 
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Table 4.25. 
 
Round IV Level of Expertise for Domain 2: Disability Related Factors to Assistive Technology 
Competency Novice Basic Proficient Advanced 
C11.  The visual, auditory, tactile, motor, and cognitive skills necessary to 
access various types of assistive technology. 

0.0% 30.3% 54.5% 15.2% 

C12.  The effects of low vision on the use of assistive technology (e.g. 
lighting, contrast, size, glare, etc.). 

0.0% 12.1% 39.4% 48.5% 

C13.  Braille literacy and its application in providing effective assistive 
technology services. 

0.0% 15.2% 45.5% 39.4% 

C14.  The effects of deafblindness on the use of assistive technology. 12.1% 42.4% 30.3% 15.2% 
C15.  General assistive technology for individuals with disabilities other 
than visual impairments (e.g., switches, software that provides scaffolding 
supports, augmented communication devices, picture-based symbols, etc.). 

21.2% 60.6% 9.1% 9.1% 

C16.  Use of assistive technology as part of the expanded core curriculum 
including independent living devices. 

0.0% 24.2% 66.7% 9.1% 

C17.  Use effective evaluative practices in collaboration with a multi-
disciplinary team to determine what technology would best assist the 
student in accessing the educational curriculum. 

0.0% 24.2% 42.4% 33.3% 

C18.  State the advantages and disadvantages of assistive technology for 
potential users with varying degrees of vision. 

3.0% 24.2% 45.5% 27.3% 

C19.  Identify a variety of assistive technology devices (e.g. software, 
hardware, and peripheral devices) for students with varying visual abilities, 
ages, and cognitive abilities. 

3.0% 18.2% 57.6% 21.2% 
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Table 4.26. 
 
Round IV Level of Expertise for Domain 3: Use of Assistive Technology 
Competency Novice Basic Proficient Advanced 
C20.  Use screen reading software and make adjustments to its basic 
features. 

0.0% 36.4% 36.4% 27.3% 

C21.  Use screen magnification system software and make adjustments to 
its basic features. 

0.0% 33.3% 36.4% 30.3% 

C22.  Use braille translation software and make adjustments to its basic 
features. 

0.0% 21.2% 54.5% 24.2% 

C23.  Use braille translation software for Nemeth Code translation. 9.1% 36.4% 33.3% 21.2% 
C24.  Use various closed-circuit television systems (CCTV) or video 
magnifier. 

0.0% 39.4% 33.3% 27.3% 

C25.  Use of various personal digital assistants or braille note-takers. 6.1% 30.3% 42.4% 21.2% 
C26.  Use digital recorders and make adjustments to its basic features. 3.0% 45.5% 42.4% 9.1% 
C27.  Use digital talking book players and digital e-book recorders 
(including downloading e-books) and make adjustments to its basic 
features. 

0.0% 33.3% 45.5% 21.2% 

C28.  Use braille embossers and make adjustments to its basic features. 3.0% 27.3% 51.5% 18.2% 
C29.  Use scanners and OCR software systems and make adjustments to its 
basic features. 

3.0% 24.2% 48.5% 24.2% 

C30.  Use refreshable braille display and its accompanying software (i.e. 
screen-reader software). 

12.1% 24.2% 48.5% 15.2% 

C31.  Use common technology skills (those practiced by the general 
population) as they support learning of students with visual impairments. 

0.0% 12.1% 60.6% 27.3% 

C32.  Use a standard braille writer, a unimanual braille writer, and 
extension keys. 

0.0% 12.1% 54.5% 33.3% 

 



Texas Tech University, Derrick W. Smith, May 2008 
 

151 

 
Table 4.26. Continued 
 
Competency Novice Basic Proficient Advanced 
C33.  Use electronic braille devices. 6.1% 36.4% 42.4% 15.2% 
C34.  Use tactile graphic devices. 3.0% 39.4% 42.4% 15.2% 
C35.  Use a talking four-function calculator, a talking scientific calculator, 
and a software-based talking calculator. 

6.1% 48.5% 27.3% 18.2% 

C36.  Operate a talking dictionary and software-based talking dictionary. 9.1% 42.4% 36.4% 12.1% 
C37.  Make modifications to general education technology (e.g. 
microscope, telescope, etc.) for students with visual impairments. 

3.0% 48.5% 39.4% 9.1% 

C38.  Use handheld, stand magnifiers, monoculars, and telescopes. 0.0% 15.2% 69.7% 15.2% 
C39.  Identify various non-optical devices available for students with low 
vision. 

0.0% 30.3% 54.5% 15.2% 

C40.  Describe advantages and disadvantages of various types of lighting 
devices. 

3.0% 15.2% 63.6% 18.2% 

C41.  Produce simple tactile graphics using the following methods of 
production: collage, tooled, Thermoform, microcapsule paper and heat 
fuser, and computer generated graphics. 

0.0% 42.4% 45.5% 12.1% 
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Table 4.27. 
 
Round IV Level of Expertise for Domain 4: Assistive Technology Instructional Strategies 
Competency Novice Basic Proficient Advanced 
C42.  Teach concepts relating to the basic installation assistive technology 
devices, including managing cords and plugs. 

0.0% 45.5% 42.4% 12.1% 

C43.  Teach concepts relating to the basic maintenance of assistive 
technology devices. 

3.0% 45.5% 42.4% 9.1% 

C44.  Provide instruction of assistive technology devices in purposeful 
ways and in authentic environments. 

0.0% 27.3% 54.5% 18.2% 

C45.  Teach the student to use troubleshooting techniques. 0.0% 36.4% 45.5% 18.2% 
C46.  Provide sequenced instruction regarding technology as it relates to 
transition and employment.   

9.1% 27.3% 42.4% 21.2% 

C47.  Teach students with visual impairments about resources for 
obtaining assistive technology devices and services. 

0.0% 45.5% 42.4% 12.1% 

C48.  Utilize appropriate educational strategies for the development of age 
appropriate concepts and motor development appropriate for use of 
assistive technology. 

3.0% 21.2% 51.5% 24.2% 

C49.  Develop lesson plans that incorporate the use of assistive technology. 0.0% 12.1% 60.6% 27.3% 
C50.  Differences in assistive technology instruction for students with 
visual impairments along with other disabilities. 

3.0% 27.3% 57.6% 12.1% 

C51.  Teach students with visual impairments in one-on-one situations, 
small groups, and large groups. 

0.0% 18.2% 48.5% 33.3% 

C52.  Collect formative data and adjust lessons accordingly based upon the 
student’s needs. 

3.0% 15.2% 60.6% 21.2% 
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Table 4.28. 
 
Round IV Level of Expertise for Domain 5: Learning Environments 
Competency Novice Basic Proficient Advanced 
C53.  Articulate the visual features of learning environments as they 
impact instruction and the use of assistive technology. 

0.0% 24.2% 57.6% 18.2% 

C54.  Assess and recommend assistive technology devices for specific 
learning environments (e.g. classroom, gymnasium, etc.). 

0.0% 27.3% 57.6% 15.2% 

C55.  Analyze the visual (e.g. lighting, glare, etc.), auditory (e.g. sound 
distractions, noise pollution, etc.), and physical environment to determine 
appropriate modifications of assistive technology devices. 

0.0% 18.2% 51.5% 30.3% 

C56.  Teach the student to adapt the learning environment to his/her needs. 0.0% 12.1% 69.7% 18.2% 
C57.  Teach the appropriate social skills when using technology in various 
environments. 

0.0% 21.2% 63.6% 15.2% 

C58.  Least restrictive environment and the use of assistive technology in 
different placements. 

0.0% 39.4% 42.4% 18.2% 

C59.  Strategies to involve the student with visual impairments in the class 
while still using assistive technology. 

0.0% 18.2% 54.5% 27.3% 

C60.  Dynamics of physical arrangement of the classroom (including 
ergonomic issues) and its impact on the use of assistive technology. 

6.1% 24.2% 51.5% 18.2% 

C61.  How to use assistive technology across environments. 0.0% 24.2% 51.5% 24.2% 
C62.  Need for portability and limitations of portability of specific assistive 
technology devices for students in various environments. 

3.0% 33.3% 54.5% 9.1% 
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Table 4.29. 
 
Round IV Level of Expertise for Domain 6: Access to Information 
Competency Novice Basic Proficient Advanced 
C63.  Teach students with visual impairments the use of AT for classroom 
access to information. 

0.0% 18.2% 57.6% 24.2% 

C64.  Teach students with visual impairments to produce files in a readable 
format including Braille, enlarged print, or electronic form. 

3.0% 21.2% 39.4% 36.4% 

C65.  Teach students problem solving techniques for the use of AT in the 
classroom when materials are not in an accessible format. 

0.0% 21.2% 42.4% 36.4% 

C66.  Teach students with visual impairments to use the internet.   0.0% 27.3% 33.3% 39.4% 
C67.  Teach students with visual impairments transfer files to appropriate 
assistive technology devices. 

3.0% 27.3% 39.4% 30.3% 

C68.  Teach the student to stay current with new technology, access online 
manuals, and obtain vendor technical assistance 

6.1% 27.3% 48.5% 18.2% 

C69.  Identify and use a variety of sources for electronic and recorded 
materials. 

0.0% 30.3% 51.5% 18.2% 

C70.  Identify and use a variety of sources for electronic and recorded 
materials. 

0.0% 27.3% 57.6% 15.2% 

C71.  Identify and use a variety of options for accessing information 
presented on chalkboards, whiteboards, DVDs and other video sources, 
overhead projectors, and computer projector systems. 

3.0% 27.3% 51.5% 18.2% 

C72.  Assistive technology services that allow a student to participate at 
the same level of involvement in learning activities as non-disabled peers. 

0.0% 21.2% 45.5% 33.3% 

C73.  PC computer and Apple computer accessibility options (i.e. universal 
options menu, accessibility wizard, and display settings) for individuals 
with visual impairments. 

3.0% 30.3% 42.4% 24.2% 
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Table 4.30. 
 
Round IV Level of Expertise for Domain 7:  Instructional Planning 
Competency Novice Basic Proficient Advanced 
C74.  Plan for assistive technology instruction that is comprehensive, 
relevant, and focused on the needs of the individual student. 

3.0% 21.2% 45.5% 30.3% 

C75.  Plan for assessment-based assistive technology instruction. 3.0% 24.2% 60.6% 12.1% 
C76.  Plan instruction that will increase their students keyboarding skills. 0.0% 27.3% 48.5% 24.2% 
C77.  Develop organizational and time management skills in order to make 
planning instruction effective and efficient. 

3.0% 21.2% 57.6% 18.2% 

C78.  Infuse assistive technology instruction into the general academic 
curriculum. 

0.0% 9.1% 66.7% 24.2% 

C79.  Infuse assistive technology instruction into the expanded core 
curriculum. 

0.0% 12.1% 57.6% 30.3% 

C80.  Writing assistive technology goals and objectives in lesson plans. 0.0% 15.2% 60.6% 24.2% 
C81.  Modify tutorials on assistive technology when needed. 12.1% 27.3% 48.5% 12.1% 
C82.  How to record and analyze data to measure student progress on the 
use of assistive technology. 

3.0% 27.3% 51.5% 18.2% 

C83.  Research regarding assistive technology and its application when 
planning instruction. 

9.1% 45.5% 33.3% 12.1% 

C84.  How to incorporate the use of assistive technology in the 
instructional planning process. 

0.0% 18.2% 63.6% 18.2% 
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Table 4.31. 
 
Round IV Level of Expertise for Domain 8:  Assessment 
Competency Novice Basic Proficient Advanced 
C85.  Complete a comprehensive assistive technology assessment (along 
with an assistive technology specialist) when appropriate for students with 
visual impairments at different ages or grade levels. 

3.0% 24.2% 42.4% 30.3% 

C86.  Interpret and write assistive technology plans and/or reports. 3.0% 30.3% 48.5% 18.2% 
C87.  Write measurable goals in a student’s IEP, including those for the 
use of assistive technology equipment. 

3.0% 9.1% 54.5% 33.3% 

C88.  Assess the student’s level of independence after exposure to assistive 
technology and techniques of access. 

6.1% 9.1% 63.6% 21.2% 

C89.  Conduct formative and summative assessments (along with an 
assistive technology specialist) to assess student’s understanding of the 
assistive technology instruction. 

12.1% 12.1% 57.6% 18.2% 

C90.  Assess the effectiveness of assistive technology devices. 3.0% 18.2% 54.5% 24.2% 
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Table 4.32. 
 
Round IV Level of Expertise for Domain 9: Professional Development 
Competency Novice Basic Proficient Advanced 
C91.  Funding mechanisms for assistive technology professional 
development. 

15.2% 54.5% 27.3% 3.0% 

C92.  Resources of local, state, and national professional development 
trainings. 

12.1% 48.5% 33.3% 6.1% 

C93.  Federal, state, and local agencies that provide technology assistance 
to individuals with visual impairments. 

0.0% 54.5% 39.4% 6.1% 

C94.  Assistive technology conferences (e.g. Closing the Gap, CSUN, 
CTEVI, AER, etc.). 

15.2% 39.4% 36.4% 9.1% 

C95.  Major assistive technology manufacturers and vendors. 3.0% 39.4% 48.5% 9.1% 
C96.   Local, state, and national consumer organizations (e.g. National 
Federation of the Blind, American Council of the Blind, etc.). 

6.1% 39.4% 39.4% 15.2% 

C97.  Obtaining assistive technology to assist families through service 
organizations (i.e. Lions Club, Associations of the Blind, etc.). 

6.1% 54.5% 33.3% 6.1% 

C98.  Engage in professional development activities to demonstrate 
continual growth in current and emerging assistive technology services. 

9.1% 24.2% 57.6% 9.1% 

C99.  Access resources such as journals and websites. 9.1% 39.4% 39.4% 12.1% 
C100.  Advocate for assistive technology professional development. 15.2% 45.5% 21.2% 18.2% 
C101.  Engage in reflective practice and evaluates their own attitudes 
toward the application of assistive technology services. 

9.1% 21.2% 54.5% 15.2% 
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Table 4.33. 
 
Round IV Level of Expertise for Domain 10:  Collaboration 
Competency Novice Basic Proficient Advanced 
C102.  Participate as a member of a multi-disciplinary team in assessing 
the needs of students with visual impairments. 

0.0% 24.2% 39.4% 36.4% 

C103.  Participate as a member of a multi-disciplinary team in planning 
and developing an assistive technology program. 

3.0% 21.2% 39.4% 36.4% 

C104.  Collaborate with local, district, and state assistive technology 
specialists and education instructional technologists. 

3.0% 24.2% 42.4% 30.3% 

C105.  Collaborate with the district personnel in the evaluation and 
purchase of assistive technology equipment. 

6.1% 18.2% 42.4% 33.3% 

C106.  Collaborate with related service personnel (e.g. O&M specialists, 
occupational therapist, physical therapist, etc.) in the determination of and 
instruction to use appropriate assistive technology. 

6.1% 18.2% 45.5% 30.3% 

C107.  Collaborate with vocational rehabilitation personnel in addressing 
assistive technology needs during transition. 

9.1% 21.2% 48.5% 21.2% 

C108.  Collaborate with general education educators and paraprofessionals 
in using general technology with students with visual impairments. 

0.0% 15.2% 54.5% 30.3% 

C109.  Communicate effectively with assistive technology specialists from 
other disability areas such as speech pathology and deafness. 

12.1% 12.1% 51.5% 24.2% 

C110.  Explain the use and care of assistive technology equipment to 
parents, other educators, teachers, specialists, and aides. 

3.0% 24.2% 45.5% 27.3% 

C111.  Advocate to administrators for the need for assistive technology for 
students. 

6.1% 15.2% 51.5% 27.3% 
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 Analysis of the Round IV data determined that there was a wide dispersion of 

opinion.  Only 14 of the competencies had a level of agreement of expertise over 60%.  

Five of the competencies had three levels of expertise with over 25% agreement each.  

All other competencies (92) had at least two levels of expertise with at least 25% 

agreement.  For this round, the panelists were not provided the opportunity to provide 

comments. 

 

Round V Data Analysis 

 In order to reach a higher level of consensus regarding the level of expertise, 

the panelists were again provided the list of competencies and asked to select the level 

of expertise (Novice, Basic, Proficient, or Advanced).  Consistent with the Delphi 

Method, the panelists were provided the frequency percentages from Round IV in 

order to make an informed decision.  As with each round, the Round V raw data from 

34 panelists (100%) was downloaded from the College of Education server via the 

SelectASurvey ASP software program.  The data was downloaded as a Microsoft 

Excel Comma Separated Values File which provided the literal responses for each 

panelist.  The researcher converted the file to a Microsoft Excel Spreadsheet and 

replaced the literal responses with numerical values. 

 The quantitative data was analyzed using SPSS.  For each competency, 

frequency percentages for each level of expertise were determined.  Table 4-6 

provides a summary of the findings for Round V.  The highest level, or couplet, for 

each competency was highlighted in bold.  
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Table 4.34. 
 
Round V Level of Expertise for Domain 1:  Historical and Legal Foundations of Assistive Technology 
Competency Novice Basic Proficient Advanced 
C1.  The history of the development of assistive technology devices and 
software for individuals with visual impairments. 20.6% 73.5% 5.9% 0.0% 
C2.  Individuals with Disabilities Education Act (IDEA) rules and 
regulations relating to assistive technology devices and services, 
assessment, and inclusion in the Individualized Education Program (IEP). 0.0% 17.6% 82.4% 0.0% 
C3.  Assistive technology components of state and federal legislation (e.g. 
Section 504 and Section 508 of the Rehabilitation Act, Americans with 
Disabilities Act, The Assistive Technology Act). 0.0% 70.6% 29.4% 0.0% 
C4.  The federal definition of assistive technology devices and services. 0.0% 20.6% 76.5% 2.9% 
C5.  The requirements for documentation of assistive technology. 0.0% 26.5% 73.5% 0.0% 
C6.  The difference between assistive technology devices categorized as 
“no tech”, “low tech”, and “high tech”. 0.0% 23.5% 70.6% 5.9% 
C7.  Laws regarding copyright and licensing of software, including 
shareware and freeware. 5.9% 88.2% 5.9% 0.0% 
C8.  Local, state, and federal laws that govern the purchasing of assistive 
technology. 0.0% 58.8% 38.2% 2.9% 
C9.  Both federal and state transition requirements and vocational 
rehabilitation process as it relates to assistive technology. 0.0% 61.8% 38.2% 0.0% 
C10.  The concept of universal design as it relates to assistive technology 
for individuals with visual impairments. 5.9% 79.4% 14.7% 0.0% 
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Table 4.35. 
 
Round V Level of Expertise for Domain 2: Disability Related Factors to Assistive Technology 
Competency Novice Basic Proficient Advanced 
C11.  The visual, auditory, tactile, motor, and cognitive skills necessary to 
access various types of assistive technology. 0.0% 14.7% 85.3% 0.0% 
C12.  The effects of low vision on the use of assistive technology (e.g. 
lighting, contrast, size, glare, etc.). 0.0% 2.9% 44.1% 52.9% 
C13.  Braille literacy and its application in providing effective assistive 
technology services. 0.0% 0.0% 64.7% 35.3% 
C14.  The effects of deafblindness on the use of assistive technology. 2.9% 70.6% 26.5% 0.0% 
C15.  General assistive technology for individuals with disabilities other 
than visual impairments (e.g., switches, software that provides scaffolding 
supports, augmented communication devices, picture-based symbols, etc.). 8.8% 73.5% 17.6% 0.0% 
C16.  Use of assistive technology as part of the expanded core curriculum 
including independent living devices. 0.0% 8.8% 79.4% 11.8% 
C17.  Use effective evaluative practices in collaboration with a multi-
disciplinary team to determine what technology would best assist the 
student in accessing the educational curriculum. 0.0% 11.8% 76.5% 11.8% 
C18.  State the advantages and disadvantages of assistive technology for 
potential users with varying degrees of vision. 0.0% 11.8% 73.5% 14.7% 
C19.  Identify a variety of assistive technology devices (e.g. software, 
hardware, and peripheral devices) for students with varying visual abilities, 
ages, and cognitive abilities. 0.0% 2.9% 91.2% 5.9% 
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Table 4.36. 
 
Round V Level of Expertise for Domain 3: Use of Assistive Technology 
Competency Novice Basic Proficient Advanced 
C20.  Use screen reading software and make adjustments to its basic 
features. 0.0% 26.5% 61.8% 11.8% 
C21.  Use screen magnification system software and make adjustments to 
its basic features. 0.0% 29.4% 52.9% 17.6% 
C22.  Use braille translation software and make adjustments to its basic 
features. 0.0% 20.6% 67.6% 11.8% 
C23.  Use braille translation software for Nemeth Code translation. 0.0% 50.0% 41.2% 8.8% 
C24.  Use various closed-circuit television systems (CCTV) or video 
magnifier. 0.0% 26.5% 55.9% 17.6% 
C25.  Use of various personal digital assistants or braille note-takers. 0.0% 23.5% 67.6% 8.8% 
C26.  Use digital recorders and make adjustments to its basic features. 0.0% 47.1% 50.0% 2.9% 
C27.  Use digital talking book players and digital e-book recorders 
(including downloading e-books) and make adjustments to its basic 
features. 0.0% 17.6% 73.5% 8.8% 
C28.  Use braille embossers and make adjustments to its basic features. 0.0% 20.6% 70.6% 8.8% 
C29.  Use scanners and OCR software systems and make adjustments to its 
basic features. 0.0% 23.5% 61.8% 14.7% 
C30.  Use refreshable braille display and its accompanying software (i.e. 
screen-reader software). 0.0% 26.5% 64.7% 8.8% 
C31.  Use common technology skills (those practiced by the general 
population) as they support learning of students with visual impairments. 0.0% 8.8% 82.4% 8.8% 
C32.  Use a standard braille writer, a unimanual braille writer, and 
extension keys. 0.0% 5.9% 73.5% 20.6% 
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Table 4.36. Continued 
 
Competency Novice Basic Proficient Advanced 
C33.  Use electronic braille devices. 0.0% 17.6% 73.5% 8.8% 
C34.  Use tactile graphic devices. 0.0% 38.2% 61.8% 0.0% 
C35.  Use a talking four-function calculator, a talking scientific calculator, 
and a software-based talking calculator. 0.0% 55.9% 35.3% 8.8% 
C36.  Operate a talking dictionary and software-based talking dictionary. 0.0% 58.8% 41.2% 0.0% 
C37.  Make modifications to general education technology (e.g. 
microscope, telescope, etc.) for students with visual impairments. 0.0% 52.9% 44.1% 2.9% 
C38.  Use handheld, stand magnifiers, monoculars, and telescopes. 2.9% 2.9% 85.3% 8.8% 
C39.  Identify various non-optical devices available for students with low 
vision. 2.9% 5.9% 85.3% 5.9% 
C40.  Describe advantages and disadvantages of various types of lighting 
devices. 0.0% 14.7% 79.4% 5.9% 
C41.  Produce simple tactile graphics using the following methods of 
production: collage, tooled, Thermoform, microcapsule paper and heat 
fuser, and computer generated graphics. 0.0% 26.5% 73.5% 0.0% 
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Table 4.37. 
 
Round V Level of Expertise for Domain 4: Assistive Technology Instructional Strategies 
Competency Novice Basic Proficient Advanced 
C42.  Teach concepts relating to the basic installation assistive technology 
devices, including managing cords and plugs. 0.0% 52.9% 44.1% 2.9% 
C43.  Teach concepts relating to the basic maintenance of assistive 
technology devices. 0.0% 52.9% 44.1% 2.9% 
C44.  Provide instruction of assistive technology devices in purposeful 
ways and in authentic environments. 0.0% 5.9% 85.3% 8.8% 
C45.  Teach the student to use troubleshooting techniques. 0.0% 14.7% 76.5% 8.8% 
C46.  Provide sequenced instruction regarding technology as it relates to 
transition and employment.   2.9% 17.6% 70.6% 8.8% 
C47.  Teach students with visual impairments about resources for 
obtaining assistive technology devices and services. 0.0% 44.1% 50.0% 5.9% 
C48.  Utilize appropriate educational strategies for the development of age 
appropriate concepts and motor development appropriate for use of 
assistive technology. 0.0% 5.9% 73.5% 20.6% 
C49.  Develop lesson plans that incorporate the use of assistive technology. 0.0% 5.9% 70.6% 23.5% 
C50.  Differences in assistive technology instruction for students with 
visual impairments along with other disabilities. 0.0% 2.9% 91.2% 5.9% 
C51.  Teach students with visual impairments in one-on-one situations, 
small groups, and large groups. 0.0% 5.9% 79.4% 14.7% 
C52.  Collect formative data and adjust lessons accordingly based upon the 
student’s needs. 0.0% 5.9% 79.4% 14.7% 
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Table 4.38. 
 
Round V Level of Expertise for Domain 5: Learning Environments 
Competency Novice Basic Proficient Advanced 
C53.  Articulate the visual features of learning environments as they 
impact instruction and the use of assistive technology. 0.0% 11.8% 73.5% 14.7% 
C54.  Assess and recommend assistive technology devices for specific 
learning environments (e.g. classroom, gymnasium, etc.). 0.0% 5.9% 88.2% 5.9% 
C55.  Analyze the visual (e.g. lighting, glare, etc.), auditory (e.g. sound 
distractions, noise pollution, etc.), and physical environment to determine 
appropriate modifications of assistive technology devices. 0.0% 5.9% 70.6% 23.5% 
C56.  Teach the student to adapt the learning environment to his/her needs. 0.0% 2.9% 85.3% 11.8% 
C57.  Teach the appropriate social skills when using technology in various 
environments. 0.0% 8.8% 85.3% 5.9% 
C58.  Least restrictive environment and the use of assistive technology in 
different placements. 0.0% 14.7% 76.5% 8.8% 
C59.  Strategies to involve the student with visual impairments in the class 
while still using assistive technology. 0.0% 2.9% 82.4% 14.7% 
C60.  Dynamics of physical arrangement of the classroom (including 
ergonomic issues) and its impact on the use of assistive technology. 0.0% 8.8% 85.3% 5.9% 
C61.  How to use assistive technology across environments. 0.0% 8.8% 85.3% 5.9% 
C62.  Need for portability and limitations of portability of specific assistive 
technology devices for students in various environments. 0.0% 5.9% 91.2% 2.9% 
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Table 4.39. 
 
Round V Level of Expertise for Domain 6: Access to Information 
Competency Novice Basic Proficient Advanced 
C63.  Teach students with visual impairments the use of AT for classroom 
access to information. 0.0% 8.8% 73.5% 17.6% 
C64.  Teach students with visual impairments to produce files in a readable 
format including Braille, enlarged print, or electronic form. 0.0% 8.8% 55.9% 35.3% 
C65.  Teach students problem solving techniques for the use of AT in the 
classroom when materials are not in an accessible format. 0.0% 2.9% 64.7% 32.4% 
C66.  Teach students with visual impairments to use the internet.   0.0% 8.8% 38.2% 52.9% 
C67.  Teach students with visual impairments transfer files to appropriate 
assistive technology devices. 0.0% 8.8% 64.7% 26.5% 
C68.  Teach the student to stay current with new technology, access online 
manuals, and obtain vendor technical assistance 0.0% 14.7% 73.5% 11.8% 
C69.  Identify and use a variety of sources for electronic and recorded 
materials. 0.0% 5.9% 85.3% 8.8% 
C70.  Identify and use a variety of sources for electronic and recorded 
materials. 0.0% 8.8% 76.5% 14.7% 
C71.  Identify and use a variety of options for accessing information 
presented on chalkboards, whiteboards, DVDs and other video sources, 
overhead projectors, and computer projector systems. 2.9% 5.9% 76.5% 14.7% 
C72.  Assistive technology services that allow a student to participate at 
the same level of involvement in learning activities as non-disabled peers. 0.0% 2.9% 70.6% 26.5% 
C73.  PC computer and Apple computer accessibility options (i.e. universal 
options menu, accessibility wizard, and display settings) for individuals 
with visual impairments. 0.0% 23.5% 58.8% 17.6% 
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Table 4.40. 
 
Round V Level of Expertise for Domain 7:  Instructional Planning 
Competency Novice Basic Proficient Advanced 
C74.  Plan for assistive technology instruction that is comprehensive, 
relevant, and focused on the needs of the individual student. 0.0% 8.8% 52.9% 38.2% 
C75.  Plan for assessment-based assistive technology instruction. 0.0% 5.9% 79.4% 14.7% 
C76.  Plan instruction that will increase their students keyboarding skills. 0.0% 14.7% 61.8% 23.5% 
C77.  Develop organizational and time management skills in order to make 
planning instruction effective and efficient. 0.0% 2.9% 85.3% 11.8% 
C78.  Infuse assistive technology instruction into the general academic 
curriculum. 0.0% 2.9% 85.3% 11.8% 
C79.  Infuse assistive technology instruction into the expanded core 
curriculum. 0.0% 5.9% 67.6% 26.5% 
C80.  Writing assistive technology goals and objectives in lesson plans. 0.0% 5.9% 70.6% 23.5% 
C81.  Modify tutorials on assistive technology when needed. 0.0% 29.4% 58.8% 11.8% 
C82.  How to record and analyze data to measure student progress on the 
use of assistive technology. 0.0% 8.8% 79.4% 11.8% 
C83.  Research regarding assistive technology and its application when 
planning instruction. 0.0% 55.9% 35.3% 8.8% 
C84.  How to incorporate the use of assistive technology in the 
instructional planning process. 0.0% 5.9% 82.4% 11.8% 
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Table 4.41. 
 
Round V Level of Expertise for Domain 8:  Assessment 
Competency Novice Basic Proficient Advanced 
C85.  Complete a comprehensive assistive technology assessment (along 
with an assistive technology specialist) when appropriate for students with 
visual impairments at different ages or grade levels. 0.0% 11.8% 76.5% 11.8% 
C86.  Interpret and write assistive technology plans and/or reports. 0.0% 17.6% 76.5% 5.9% 
C87.  Write measurable goals in a student’s IEP, including those for the 
use of assistive technology equipment. 0.0% 2.9% 73.5% 23.5% 
C88.  Assess the student’s level of independence after exposure to assistive 
technology and techniques of access. 0.0% 2.9% 82.4% 14.7% 
C89.  Conduct formative and summative assessments (along with an 
assistive technology specialist) to assess student’s understanding of the 
assistive technology instruction. 0.0% 2.9% 88.2% 8.8% 
C90.  Assess the effectiveness of assistive technology devices. 0.0% 2.9% 82.4% 14.7% 
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Table 4.42. 
 
Round V Level of Expertise for Domain 9: Professional Development 
Competency Novice Basic Proficient Advanced 
C91.  Funding mechanisms for assistive technology professional 
development. 2.9% 76.5% 17.6% 2.9% 
C92.  Resources of local, state, and national professional development 
trainings. 2.9% 79.4% 8.8% 8.8% 
C93.  Federal, state, and local agencies that provide technology assistance 
to individuals with visual impairments. 0.0% 76.5% 20.6% 2.9% 
C94.  Assistive technology conferences (e.g. Closing the Gap, CSUN, 
CTEVI, AER, etc.). 2.9% 76.5% 14.7% 5.9% 
C95.  Major assistive technology manufacturers and vendors. 2.9% 32.4% 58.8% 5.9% 
C96.   Local, state, and national consumer organizations (e.g. National 
Federation of the Blind, American Council of the Blind, etc.). 0.0% 44.1% 47.1% 8.8% 
C97.  Obtaining assistive technology to assist families through service 
organizations (i.e. Lions Club, Associations of the Blind, etc.). 0.0% 79.4% 14.7% 5.9% 
C98.  Engage in professional development activities to demonstrate 
continual growth in current and emerging assistive technology services. 0.0% 17.6% 70.6% 11.8% 
C99.  Access resources such as journals and websites. 2.9% 38.2% 50.0% 8.8% 
C100.  Advocate for assistive technology professional development. 0.0% 76.5% 14.7% 8.8% 
C101.  Engage in reflective practice and evaluates their own attitudes 
toward the application of assistive technology services. 5.9% 14.7% 73.5% 5.9% 
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Table 4.43. 
 
Round V Level of Expertise for Domain 10:  Collaboration 
Competency Novice Basic Proficient Advanced 
C102.  Participate as a member of a multi-disciplinary team in assessing 
the needs of students with visual impairments. 0.0% 5.9% 70.6% 23.5% 
C103.  Participate as a member of a multi-disciplinary team in planning 
and developing an assistive technology program. 0.0% 5.9% 76.5% 17.6% 
C104.  Collaborate with local, district, and state assistive technology 
specialists and education instructional technologists. 0.0% 14.7% 64.7% 20.6% 
C105.  Collaborate with the district personnel in the evaluation and 
purchase of assistive technology equipment. 0.0% 11.8% 67.6% 20.6% 
C106.  Collaborate with related service personnel (e.g. O&M specialists, 
occupational therapist, physical therapist, etc.) in the determination of and 
instruction to use appropriate assistive technology. 0.0% 8.8% 67.6% 23.5% 
C107.  Collaborate with vocational rehabilitation personnel in addressing 
assistive technology needs during transition. 0.0% 8.8% 70.6% 20.6% 
C108.  Collaborate with general education educators and paraprofessionals 
in using general technology with students with visual impairments. 0.0% 2.9% 70.6% 26.5% 
C109.  Communicate effectively with assistive technology specialists from 
other disability areas such as speech pathology and deafness. 0.0% 5.9% 82.4% 11.8% 
C110.  Explain the use and care of assistive technology equipment to 
parents, other educators, teachers, specialists, and aides. 0.0% 5.9% 76.5% 17.6% 
C111.  Advocate to administrators for the need for assistive technology for 
students. 2.9% 0.0% 79.4% 17.6% 
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 Analysis of the Round V data reveals that the panel of experts’ opinions 

converged to a much higher degree than in Round IV.  Seventy-five of the 111 

competencies had one level of expertise with over 70% agreement.  It must be noted 

that this section of the study does not have an established “level of agreement” 

statistic.  Analysis of the data determined that 70% provided the best percentage for 

the levels of expertise.  Of that number, 12 were at the Basic level and 63 were at the 

Proficient level.  The remaining 36 competencies had two levels of expertise with 

combined high levels of agreement.  Twelve competencies were ranked highest at the 

Proficient/Advanced levels and 24 competencies were ranked highest at the 

Basic/Proficient levels.  Other than the first competency (C1), the panelists’ rarely 

selected Novice for any of the competencies.  

 This study was developed upon two purposes.  First, the study intended to 

develop a comprehensive list of assistive technology competencies for TVIs.  This list 

would be sub-divided by ten domains and provide a benchmark for pre-service and in-

service professional development.  The study accomplished this goal by utilizing the 

Delphi Method.  A panel of experts from various professional backgrounds proceeded 

to develop the list of competencies through three rounds of surveys.  Beginning with 

1192 competency statements in the intial round, the panel established 111 

competencies as a result of the multiple rounds of surveys.  The second purpose of this 

study was to develop levels of expertise that a new TVI should possess for each 

competency.  This goal was attained through two separate rounds and an established 

level (or a level couplet) was established for each competency. 

 



Texas Tech University, Derrick W. Smith, May 2008 
 

172 

CHAPTER V 

DISCUSSION 

 

 Technology has a long history of assisting individuals with visual impairments 

to access information, travel independently and ultimately to have the opportunity for 

a variety of experiences.  Because of the potential impact of assistive technology on 

the lives of students with all disabilities, federal legislation has mandated that assistive 

technology be discussed and utilized so that students may access the general education 

curriculum.  As a result, special education teachers, including TVIs, have the 

responsibility to have basic understanding of assistive technology. 

 However, the literature is replete with studies that indicate that special 

education teachers, including TVIs, do not have even a basic understanding of 

assistive technology.  While this issue of assistive technology ignorance is multi-

faceted, one major problem that is continually discussed is the lack of assistive 

technology instruction at the pre-service level.  Only half of the university programs 

that train TVIs have a course devoted to assistive technology and all the universities 

are teaching different technologies at different levels, thus developing a lack of 

equality among TVIs (Smith & Kelley, 2007).  One possible reason for the lack of 

continuity among the university programs and their assistive technology instruction is 

the lack of competencies. 

 Therefore, the major purpose of this study was to identify AT competencies 

that a TVI should possess upon completion of a teacher-training program. Along with 

developing the AT competencies, a secondary purpose of the study was to develop a 
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framework of level of expertise attainment. As a means of accomplishing the purpose 

of the study, a five-round Delphi study was used to answer the following questions: 

1. What assistive technology competencies should teachers of students with 

visual impairments possess upon completion of a training program? 

2. For each competency identified, what level of expertise (Novice, Beginner, 

Proficient, or Advanced) should be demonstrated by a teacher of students with 

visual impairments upon completion of a training program? 

 Identification of the competencies was a result of establishing professional 

consensus of a panel of 35 professional experts in the field of special education for 

students with visual impairments and assistive technology.  The panel of experts 

represented different perspectives within the field of special education for students 

with visual impairments and included professionals from higher education, residential 

TVI’s, itinerant TVI’s, assistive technology specialists, educational technology 

specialists, and consumers with visual impairments who use AT.  For each research 

question, three rounds were required before reaching stability in group responses.  

Upon completion of the Delphi data analysis, a final list of competencies was 

developed to answer the two research questions. 

 

Summary of Findings 

 The first research question was examined through data collected from the first 

three Delphi questionnaires (see Appendices E, F, G) while the second question was 

examined through data collected from the first Delphi questionnaire with the final two 

questionnaires (see Appendix J and K).  The five iterations resulted in 111 AT 
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competencies coupled with a level of expertise (either a single level or a paired level).  

The competencies were subdivided into ten combined domain clusters based upon the 

combination of the CEC Knowledge and Skills domains and the AFB Competency 

clusters (see page 65).  The data from each combined domain cluster resulted in a 

unique subset of competencies with a different focus.  The panelists provided unique 

perspectives within each combined domain cluster that require specific attention.   

Each domain cluster contained approxiately the same number of competencies except 

of “Use of Assistive Technology” which contained more due to the listing of specific 

AT devices.  The following list provides the final list of AT competencies with their 

accompanying level of expertise.  For those with a level of expertise couplet, the 

stronger (or higher percentage) level is placed first in the listing. 

 

Assistive Technology Competencies for Teachers of Students with Visual Impairments 

with Level of Expertise 

Historical and Legal Foundations of Assistive Technology  
  
Upon completion of a teacher training program, the TVI 
should possess knowledge of: 

 

  
C1. The history of the development of assistive technology 

devices and software for individuals with visual 
impairments. 

Basic 

C2. Individuals with Disabilities Education Act (IDEA) 
rules and regulations relating to assistive technology 
devices and services, assessment, and inclusion in the 
Individualized Education Program (IEP).  

Proficient 

C3. Assistive technology components of state and federal 
legislation (e.g. Section 504 and Section 508 of the 
Rehabilitation Act, Americans with Disabilities Act, 
The Assistive Technology Act).  

Basic 

C4. The federal definition of assistive technology devices Proficient 
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and services. 
C5. The requirements for documentation of assistive 

technology. 
Proficient 

C6. The difference between assistive technology devices 
categorized as “no tech”, “low tech”, and “high tech”. 

Proficient 

C7. Laws regarding copyright and licensing of software, 
including shareware and freeware. 

Basic 

C8. Local, state, and federal laws that govern the purchasing 
of assistive technology. 

Basic/Proficient 

C9. Both federal and state transition requirements and 
vocational rehabilitation process as it relates to assistive 
technology. 

Basic/Proficient 

C10. The concept of universal design as it relates to assistive 
technology for individuals with visual impairments. 

Basic 

  
Disability Related Assistive Technology  
  
Upon completion of a teacher training program, the TVI 
should possess knowledge of: 

 

  
C11. The visual, auditory, tactile, motor, and cognitive skills 

necessary to access various types of assistive 
technology. 

Basic 

C12. The effects of low vision on the use of assistive 
technology (e.g. lighting, contrast, size, glare, etc.). 

Proficient 

C13. Braille literacy and its application in providing effective 
assistive technology services. 

Advanced/Proficient 

C14. The effects of deafblindness on the use of assistive 
technology. 

Proficient/Advanced 

C15. General assistive technology for individuals with 
disabilities other than visual impairments (e.g., 
switches, software that provides scaffolding supports, 
augmented communication devices, picture-based 
symbols, etc.). 

Basic 

C16. Use of assistive technology as part of the expanded core 
curriculum including independent living devices. 

Proficient 

  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C17. Use effective evaluative practices in collaboration with 

a multi-disciplinary team to determine what technology 
would best assist the student in accessing the 
educational curriculum. 

Proficient 

C18. State the advantages and disadvantages of assistive Proficient 



Texas Tech University, Derrick W. Smith, May 2008 
 

176 

technology for potential users with varying degrees of 
vision. 

C19. Identify a variety of assistive technology devices (e.g. 
software, hardware, and peripheral devices) for students 
with varying visual abilities, ages, and cognitive 
abilities. 

Proficient 

  
Use of Assistive Technology  
  
Upon completion of a teacher training program, the TVI 
should possess knowledge of and ability to: 

 

  
C20. Use screen reading software and make adjustments to 

its basic features. 
Proficient/Basic 

C21. Use screen magnification system software and make 
adjustments to its basic features. 

Proficient/Basic 

C22. Use braille translation software and make adjustments 
to its basic features. 

Proficient/Basic 

C23. Use braille translation software for Nemeth Code 
translation. 

Basic/Proficient 

C24. Use various closed-circuit television systems (CCTV) 
or video magnifier. 

Proficient/Basic 

C25. Use of various personal digital assistants or braille note-
takers. 

Proficient/Basic 

C26. Use digital recorders and make adjustments to its basic 
features. 

Proficient/Basic 

C27. Use digital talking book players and digital e-book 
recorders (including downloading e-books) and make 
adjustments to its basic features. 

Proficient 

C28. Use braille embossers and make adjustments to its basic 
features. 

Proficient 

C29. Use scanners and OCR software systems and make 
adjustments to its basic features. 

Proficient/Basic 

C30. Use refreshable braille display and its accompanying 
software (i.e. screen-reader software). 

Proficient/Basic 

C31. Use common technology skills (those practiced by the 
general population) as they support learning of students 
with visual impairments. 

Proficient 

C32. Use a standard braille writer, a unimanual braille writer, 
and extension keys. 

Proficient 

C33. Use electronic braille devices. Proficient 
C34. Use tactile graphic devices. Proficient/Basic 
C35. Use a talking four-function calculator, a talking 

scientific calculator, and a software-based talking 
calculator. 

Basic/Proficient 
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C36. Operate a talking dictionary and software-based talking 
dictionary. 

Proficient/Basic 

C37. Make modifications to general education technology 
(e.g. microscope, telescope, etc.) for students with 
visual impairments. 

Proficient/Basic 

C38. Use handheld, stand magnifiers, monoculars, and 
telescopes. 

Proficient 

C39. Identify various non-optical devices available for 
students with low vision. 

Proficient 

C40. Describe advantages and disadvantages of various types 
of lighting devices. 

Proficient 

C41. Produce simple tactile graphics using the following 
methods of production: collage, tooled, Thermoform, 
microcapsule paper and heat fuser, and computer 
generated graphics. 

Proficient 

  
Assistive Technology Instructional Strategies  
  
Upon completion of a teacher training program, the TVI 
should possess appropriate educational strategies to: 

 

  
C42. Teach concepts relating to the basic installation 

assistive technology devices, including managing cords 
and plugs. 

Basic/Proficient 

C43. Teach concepts relating to the basic maintenance of 
assistive technology devices. 

Basic/Proficient 

C44. Provide instruction of assistive technology devices in 
purposeful ways and in authentic environments. 

Proficient 

C45. Teach the student to use troubleshooting techniques. Proficient 
C46. Provide sequenced instruction regarding technology as 

it relates to transition and employment.   
Proficient 

C47. Teach students with visual impairments about resources 
for obtaining assistive technology devices and services. 

Proficient/Basic 

C48. Utilize appropriate educational strategies for the 
development of age appropriate concepts and motor 
development appropriate for use of assistive 
technology. 

Proficient 

C49. Develop lesson plans that incorporate the use of 
assistive technology. 

Proficient 

C50. Differences in assistive technology instruction for 
students with visual impairments along with other 
disabilities. 

Proficient 

C51. Teach students with visual impairments in one-on-one 
situations, small groups, and large groups. 

Proficient 

C52. Collect formative data and adjust lessons accordingly Proficient 
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based upon the student’s needs. 
  
Learning Environments  
  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C53. Articulate the visual features of learning environments 

as they impact instruction and the use of assistive 
technology. 

Proficient 

C54. Assess and recommend assistive technology devices for 
specific learning environments (e.g. classroom, 
gymnasium, etc.). 

Proficient 

C55. Analyze the visual (e.g. lighting, glare, etc.), auditory 
(e.g. sound distractions, noise pollution, etc.), and 
physical environment to determine appropriate 
modifications of assistive technology devices. 

Proficient 

C56. Teach the student to adapt the learning environment to 
his/her needs. 

Proficient 

C57. Teach the appropriate social skills when using 
technology in various environments. 

Proficient 

  
Upon completion of a teacher training program, the TVI 
should possess knowledge of: 

 

  
C58. Least restrictive environment and the use of assistive 

technology in different placements. 
Proficient 

C59. Strategies to involve the student with visual 
impairments in the class while still using assistive 
technology. 

Proficient 

C60. Dynamics of physical arrangement of the classroom 
(including ergonomic issues) and its impact on the use 
of assistive technology. 

Proficient 

C61. How to use assistive technology across environments. Proficient 
C62. Need for portability and limitations of portability of 

specific assistive technology devices for students in 
various environments. 

Proficient 

  
Access to Information  
  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C63. Teach students with visual impairments the use of AT 

for classroom access to information. 
Proficient 
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C64. Teach students with visual impairments to produce files 
in a readable format including Braille, enlarged print, or 
electronic form. 

Proficient/Advanced 

C65. Teach students problem solving techniques for the use 
of AT in the classroom when materials are not in an 
accessible format. 

Proficient/Advanced 

C66. Teach students with visual impairments to use the 
internet.   

Advanced/Proficient 

C67. Teach students with visual impairments transfer files to 
appropriate assistive technology devices. 

Proficient/Advanced 

C68. Teach the student to stay current with new technology, 
access online manuals, and obtain vendor technical 
assistance 

Proficient 

C69. Identify and use a variety of sources for braille and 
large print materials. 

Proficient 

C70. Identify and use a variety of sources for electronic and 
recorded materials. 

Proficient 

C71. Identify and use a variety of options for accessing 
information presented on chalkboards, whiteboards, 
DVDs and other video sources, overhead projectors, 
and computer projector systems. 

Proficient 

  
Upon completion of a teacher training program, the TVI 
should possess knowledge of: 

 

  
C72. Assistive technology services that allow a student to 

participate at the same level of involvement in learning 
activities as non-disabled peers. 

Proficient 

C73. PC computer and Apple computer accessibility options 
(i.e. universal options menu, accessibility wizard, and 
display settings) for individuals with visual 
impairments. 

Proficient/Basic 

  
Instructional Planning  
  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C74. Plan for assistive technology instruction that is 

comprehensive, relevant, and focused on the needs of 
the individual student. 

Proficient/Advanced 

C75. Plan for assessment-based assistive technology 
instruction. 

Proficient 

C76. Plan instruction that will increase their students 
keyboarding skills. 

Proficient/Advanced 
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C77. Develop organizational and time management skills in 
order to make planning instruction effective and 
efficient. 

Proficient 

C78. Infuse assistive technology instruction into the general 
academic curriculum. 

Proficient 

C79. Infuse assistive technology instruction into the 
expanded core curriculum. 

Proficient/Advanced 

C80. Writing assistive technology goals and objectives in 
lesson plans. 

Proficient 

C81. Modify tutorials on assistive technology when needed. Proficient/Basic 
  
Upon completion of a teacher training program, the TVI 
should possess the knowledge of: 

 

  
C82. How to record and analyze data to measure student 

progress on the use of assistive technology. 
Proficient 

C83. Research regarding assistive technology and its 
application when planning instruction. 

Basic/Proficient 

C84. How to incorporate the use of assistive technology in 
the instructional planning process. 

Proficient 

  
Assessment  
  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C85. Complete a comprehensive assistive technology 

assessment (along with an assistive technology 
specialist) when appropriate for students with visual 
impairments at different ages or grade levels. 

Proficient 

C86. Interpret and write assistive technology plans and/or 
reports. 

Proficient 

C87. Write measurable goals in a student’s IEP, including 
those for the use of assistive technology equipment. 

Proficient 

C88. Assess the student’s level of independence after 
exposure to assistive technology and techniques of 
access. 

Proficient 

C89. Conduct formative and summative assessments (along 
with an assistive technology specialist) to assess 
student’s understanding of the assistive technology 
instruction. 

Proficient 

C90. Assess the effectiveness of assistive technology 
devices. 

Proficient 
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Professional Development  
  
Upon completion of a teacher training program, the TVI 
should possess the knowledge of: 

 

  
C91. Funding mechanisms for assistive technology 

professional development. 
Basic 

C92. Resources of local, state, and national professional 
development trainings. 

Basic 

C93. Federal, state, and local agencies that provide 
technology assistance to individuals with visual 
impairments. 

Basic 

C94. Assistive technology conferences (e.g. Closing the Gap, 
CSUN, CTEVI, AER, etc.). 

Basic 

C95. Major assistive technology manufacturers and vendors. Proficient/Basic 
C96. Local, state, and national consumer organizations (e.g. 

National Federation of the Blind, American Council of 
the Blind, etc.). 

Proficient/Basic 

  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C97. Obtaining assistive technology to assist families 

through service organizations (i.e. Lions Club, 
Associations of the Blind, etc.). 

Basic 

C98. Engage in professional development activities to 
demonstrate continual growth in current and emerging 
assistive technology services.  

Proficient 

C99. Access resources such as journals and websites. Proficient/Basic 
C100. Advocate for assistive technology professional 

development. 
Basic 

C101. Engage in reflective practice and evaluates their own 
attitudes toward the application of assistive technology 
services. 

Proficient 

  
Collaboration  
  
Upon completion of a teacher training program, the TVI 
should possess the ability to: 

 

  
C102. Participate as a member of a multi-disciplinary team in 

assessing the needs of students with visual impairments. 
Proficient 

C103. Participate as a member of a multi-disciplinary team in 
planning and developing an assistive technology 
program. 

Proficient 
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C104. Collaborate with local, district, and state assistive 
technology specialists and education instructional 
technologists. 

Proficient/Advanced 

C105. Collaborate with the district personnel in the evaluation 
and purchase of assistive technology equipment. 

Proficient/Advanced 

C106. Collaborate with related service personnel (e.g. O&M 
specialists, occupational therapist, physical therapist, 
etc.) in the determination of and instruction to use 
appropriate assistive technology. 

Proficient/Advanced 

C107. Collaborate with vocational rehabilitation personnel in 
addressing assistive technology needs during transition. 

Proficient 

C108. Collaborate with general education educators and 
paraprofessionals in using general technology with 
students with visual impairments. 

Proficient 

C109. Communicate effectively with assistive technology 
specialists from other disability areas such as speech 
pathology and deafness. 

Proficient 

C110. Explain the use and care of assistive technology 
equipment to parents, other educators, teachers, 
specialists, and aides. 

Proficient 

C111. Advocate to administrators for the need for assistive 
technology for students. 

Proficient 

 

Historical and Legal Foundations of Assistive Technology 

 The panel of experts developed ten competencies regarding the history and 

legal foundations of assistive technology.  While beginning with three competencies 

regarding the history of AT, the panelists reached consensus on only one basic 

competency and determined that TVI’s should only have a Basic understanding of that 

concept.  The other nine competencies are focused upon the legal requirements of AT 

found in IDEA, the Rehabilitation Act, ADA, and The Assistive Technology Act.  The 

competencies are very specific regarding legal requirements of the special education 

teacher.  It seems apparent that the experts believed that AT education for TVI’s 

should focus on the legal requirements. 
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Disability Related Assistive Technology 

 The first round of the study provided the panelists with a large array of 

“disability-related” competencies.  However, most of the potential competencies were 

not related to AT or already covered in the CEC Knowledge and Skills for TVIs.  

Therefore, the researcher had to ensure that only AT-specific competencies were 

included in subsequent rounds.  The expert panel determined that nine competencies in 

this domain should be included in the final listing.  These competencies focused on the 

effects of vision loss on the use of AT, including deafblindness.  While TVI’s are 

primarily responsibility to serve students with visual impairments, this population of 

students has a large percentage of other disabilities (Huebner, 2000).  The panel was 

apparently aware of this issue and thus included competencies regarding the use of AT 

devices for students with other disabilities. 

 

Use of Assistive Technology 

 Within this domain, the panel developed 22 competencies centered primarily 

on specific types of AT that should be TVIs should possess a knowledge of and ability 

to use upon completion of a teacher training program.  The panel overwhelmingly 

believed that the TVI should have a Basic/Proficient or Proficient level of expertise 

regarding each of the technologies.  This is an important consideration because the 

expert panel believed that the starting TVI should be able to use the technology and 

teach a student to use the technology.  Based upon the literature, this opinion of the 

panel would take a considerable change in the curriculum of universities that prepare 

TVI’s.  The members of the panel that represented the universities commented that 
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teaching these concepts at such a high level would be a best practice, but very difficult 

to make a reality due to the lack of resources to purchase the devices. 

 

Learning Environments 

 The panel constructed ten competencies related to the use of assistive 

technology within learning environments.  Again, the panelists expressed confusion 

regarding the domain and thus developed very basic competencies.  In analyzing the 

competencies, the panel concentrated on the use of AT across different environments.  

This included an understanding of the dynamics of physical arrangement on learning, 

portability of AT devices, and adapting to multiple environments.  The panel 

determined that the TVI should possess a Proficient level of expertise for all ten of 

these competencies. 

 

Access to Information 

 While the panelists expressed bewilderment toward this domain (as well as the 

two previous domains), the panel developed its own definition of what type of 

competencies should belong in each domain.  For this domain, the panel’s opinion 

converged on the TVI’s ability to teach students to effectively use different types of 

media (braille, large print, etc.) as well as how to access data from various sources.  

The panel expressed their desire that the TVI have a strong ability to teach these 

concepts by ranking these competencies at the Proficient level of expertise.  While the 

“Use of Assistive Technology” domain focused on the technology, the competencies 
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in this domain focused on using those technologies to access information from various 

sources (internet, recorded materials, electronic materials, etc.). 

 

Assistive Technology Instructional Strategies 

 The panel generated 11 competencies connected to instructional strategies.  

Comments from the panelists revealed that some of the experts were confused by the 

content of this domain.  Therefore, the resulting competencies were basic in nature and 

focus primarily on two concepts: basic teaching principles and specific technology 

instruction.  While the basic teaching principles such as developing lesson plans that 

incorporate the use of assistive technology were not surprising, the panel’s 

development of competencies focusing on technical aspects of AT was surprising.  

The panel developed at least four competencies focused on teaching basic technology 

concepts such as basic installation, basic maintenance, and troubleshooting techniques.  

While important competencies, it is apparent that there was confusion among the 

panelists of what constitutes an instructional strategy. 

 

Instructional Planning 

 The panel crafted 11 competencies that concentrated upon instructional 

planning.  Overall, the panel established eleven very basic competencies that take 

basic teaching principles and apply them to assistive technology.  One example would 

be “Plan for assessment-based assistive technology instruction”.  All instructional 

planning should be based upon assessment, yet the panel effectively connected AT to 
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this basic teaching principle.  While this set of competencies is very basic in nature, it 

succinctly defines how the TVI should infuse AT into their instructional planning. 

 

Assessment 

 The panel developed six competencies regarding assessment and AT.  It is 

clear from the competencies that the panel believes that the TVI should be able to 

effectively use assessment in purchasing, planning, and using AT.  Interestingly, the 

panel commented that they believed it was not the responsibility of the TVI to conduct 

comprehensive AT assessments, but that it should be completed in collaboration with 

an AT specialist.  This is an interesting concept, especially due to the lack of AT 

specialists and the overall lack of understanding of VI-specific AT devices among AT 

specialists (Lee & Vega, 2005).  Nonetheless, the panel decided to include the 

assistive technology specialists in all the competencies regarding conducting 

assessments. 

 

Professional Development 

 The expert panel developed 11 competencies related to professional 

development.  The final list of professional development competencies covered 

possessing knowledge of funding mechanisms, agencies and resources, consumer 

organizations, AT manufacturers and vendors, and conferences.  The panel determined 

that the TVI only needed a Basic or Basic/Proficient level of expertise for all of these 

competencies.  Interestingly, the panel determined that a competency regarding 
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possessing knowledge of assistive technology professional organizations was not 

needed. 

 

Collaboration 

 Overwhelmingly, the panel expressed that the competencies in this domain 

were the most important for a beginning TVI to possess.  Upon completion of the 

Delphi process, the panel had developed ten collaboration competencies.  The panel’s 

vigor toward these competencies was also expressed in their ranking the level of 

expertise for each competency at the Proficient or Proficient/Advanced levels.  This 

result was not surprising as the TVI often has to be part of a team and collaborate with 

many other professionals. 

 

Final Panel Comments 

 The panel was provided the opportunity to provide final comments at the end 

of the study during Round 5.  While each unique, analysis of the the panel’s comments 

revealed three major themes.  First, some of the panel expressed that the list of 

competencies would be difficult to implement by teacher-training programs.  One 

panelist discussed her fears as she stated: 

“I found that I kept trying to find a way to cut items back because there is not 

enough time to teach all of this.  Reading many of these competencies I do not 

think my co-workers have better than a 2 level of most of them.” 

Another panelist echoed her sentiments with comments such as “I think the biggest 

challenge to personnel prep will be finding time to infuse these important things into 
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our programs.”  It is apparent that some members of the panel feel that time will be a 

major issue in the implementation of these competencies. 

 Secondly, the panelists’ comments indicated that the list was extensive and 

would require great attention to ensure that TVIs reached the specificed level of 

expertise.  Two panelists suggested that it would take multiple courses in AT to fulfill 

the requirments of this listing.  One panelist stated, “Upon reviewing the current 

percentages and the breath of the areas covered, this really looks like you need a TVI 

with about 4-5 courses who only specializes in assistive technology.”  The other 

panelist went further by questioning the bredth of the list and suggesting that the 

listing would create an AT specialists instead of knowledgeable TVI.  He stated: 

“To bring TVIs to the proficiency levels in the skill areas of your study will 

require more than 3 credits in Adaptive Technology - in addition to a PC 

proficiency training course or courses. Where does the defining difference lie 

between a TVI, vis a vis the technological skill set, and an Adaptive 

Technology Specialist for the visually impaired? To master all the areas in 

your survey will in effect transform a TVI into an AT Specialist. Is this 

realistic (given all the other instructional skills and knowledge a TVI must 

acquire) or even desirable?” 

These statements alone point to the fear that the findings of this study that university 

programs might need to drastically change the way that AT instruction takes place in 

teacher-training programs. 

 Lastly, the panelists commented that this study was important and valuable to 

the field of special education for students with visual impairments.  The majority of 
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panelists who made comments complimented the intent of the study and looked 

forward to the final results.  Comments such as, “I look forward to the final product”, 

“This is an excellent project”, and other similar comments were provided.  One 

panelist summed up the positive comments by stating, “I hope it can be used to help in 

the field for teacher prep programs.”  As is apparent by these statements, the field 

believes that there is a need for these competencies to be developed and, as one 

panelist stated, “promote professional dialogue to move us (the field) forward.” 

 

Implications 

 While reflecting upon the findings and conclusions drawn from the data of this 

study, a number of implications became evident.  First, it was indicated by the panel 

that the TVI must have at least a basic understanding of a large array of AT.  This is 

evidenced by the large number and variety of competencies developed and the high 

level of expertise determined by the panel.  In their final comments, many of the 

panelists addressed the importance of possessing a comprehensive knowledge of AT.  

One panelist stated, “The future group of teachers will need to know more AT.”  

While many of the panel commented that the list of competencies is very large, it was 

understood that this study, and its resulting list of AT competencies, was important 

because it addressed a topic that had been ignored. 

 Secondly, it was also clearly indicated that AT needs to be a critical 

component of higher education teacher-training program.  In reviewing the data and 

comments of the panelists, the potential impact of this study on university programs 

was evident.  While the panelists believed that the developed set of competencies was 
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important, they were fearful that incorporating these into the programs would be 

difficult.  Their apprehensions to infuse the competencies into the university programs 

were fueled by issues such as: lack of time, the demand to teach so many other 

competencies at a high competency level (such as braille), and the lack of AT 

knowledge among professors.  Once participant acknowledged that she and her co-

workers probably had no better than a Basic understanding of the competencies 

themselves.  Thus, it is apparent that university programs that train TVIs will need to 

adapt their programs to include more AT instruction at a high level. 

 The panelists commented that the final list of competencies may be too 

exhaustive and actually attempt to transform the TVI into an AT specialists.  Some of 

the panelists remarked that many of the competencies should actually be the 

responsibility of an AT specialist or instructional technology (IT) specialist.  

Unfortunately, the literature is clear that AT specialists and IT specialists are not 

trained in VI-specific AT devices (Lee and Vega, 2005), thus the TVI is often relied 

upon to serve their students with visual impairments as the AT specialist.  Therefore, 

the AT needs of individuals with visual impairments are often not met because the 

roles and responsibilities of the TVI and the AT specialists have not been clearly 

defined.  It is apparent by these statements that the role and responsibilities of the TVI 

may be evolving.   

 Lastly, the panelists noted that technology and its impact on education is 

constantly changing.  With that in mind, it is understood that this study and its 

resulting list of competencies is the beginning of a professional discussion regarding 

AT and the education of students with visual impairments.  Since AT is understood to 
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be a critical factor to the success of students with visual impairments, the entire field 

of special education for individuals with visual impairments needS to develop a 

consistent understanding of the roles and responsibilities of the TVI in regards to AT.  

Teachers of students with visual impairments must acquire a foundational knowledge 

of AT at the pre-service level, yet understand that AT training must be ongoing 

throughout their professional careers.  

 

Impact on the Delphi Method 

 While this study followed many of the established guidelines for the Delphi 

Method, it is important to discuss the uniquness of this study and its potential impact 

on future studies that utilize the Delphi Method.  First, this study adds to the literature 

that supports the use of electronic surveys in consensus-building research.  This entire 

survey was conducted using either online survey software or e-mail with attachments.  

While the online survey software can have some instability, overall the software 

performed sufficiently.  Using online survey software allowed the researcher to 

acquire up-to-date data regarding the completion rates of the survey.  This was 

potentially one of the reasons why this study had such a low rate of attrition.  Having 

the ability to quickly determine which panelists needed to be reminded to complete the 

survey helped move the study along. 

 Secondly, this study demonstrates the ability of the Delphi panel of experts to 

organize itself without the outside influence of the researcher.  For this study, the 

researcher developed ten domain clusters based upon the CEC’s Knowledge and Skills 

Domains and the AFB’s Clusters.  These ten domain clusters were used for 
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organizational purposes such as dividing the content into understandable subsections.  

That being said, the domain clusters were not defined by the researcher.  The panel 

was provided a vague question based upon the title of each section and nothing more.  

Therefore, it was the responsibility of the panel to self-define each domain cluster.  

While most of the domains were very specific, such as “Assessment”, others were 

vaguer and even similar.  One particular example are the domain clusters of “Use of 

Assistive Technology” and “Access to Information”, both of which could focus on 

similar competencies.  Through the use of the Delphi Method, the panel self-defined 

these two domain clusters separately.  The domain cluster “Use of Assistive 

Technology” focused on the use of specific AT devices while the “Access to 

Information” domain cluster focused on braille literacy and braille output. 

 Lastly, this study was unique in that it consisted of two Delphi studies using 

the same panel.  Rounds 1, 2, and 3 focused upon the question of what assistive 

technology competencies should be used while Rounds 4 and 5 focused upon the 

second research question of what level of expertise should the TVIs possess for each 

competency.  Since these two questions were related to each other, it was prudent to 

allow the same panel answer both questions during this study.  However, a question 

arises from the findings of the second question.   

 Overall, the panelists deteremined that a TVI should possess a high level of 

expertise.  None of the competencies were ranked at the “Novice” level and the 

majority (89%) had either “Proficient”, “Advanced”, or one of these a part of a couplet 

as the level of expertise.  Some of the panelists questioned if the proficiency levels 

were too high for a starting TVI.  This question is of particular interest to the Delphi 
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Method as the literature reveals that a panel typically only creates a list, not adds value 

or weight to the components of the list.  It is possible that since the panel of experts 

developed the list of AT competencies and such a vested interest in the outcome that 

their own personal bias led to them determining levels of expertise that were 

unrealistic.  In retrospect, combining two Delphi studies into one may have created an 

opportunity for panel bias and thus skewed the resulting data.  Future studies focused 

upon the levels of expertise only will need to be conducted to determine the validity of 

this study’s results and its impact on the practice of the Delphi Method. 

 

Limitations 

 As with any study, this study has various limitations that need to be addressed.  

The Delphi Method has innate limitations including: 

1) This study was limited to the opinions expressed by TVIs, university faculty 

that prepare TVIs, educational technology specialists, AT specialists, and 

consumers of AT for individuals with visual impairments. 

2) While it is understood that students with visual impairments are served by 

many professionals (certified orientation and mobility specialists, occupational 

therapists, physical therapists, etc.), the focus of this study was only on AT 

competencies for TVIs.   

3) The use of the Delphi method had inherent limitations including: 

e. Lack of generalizability to other populations; 

f. Reliance on the administrative and analytical skills of the researcher; 

g. Dependence on the quality of the participants; and 
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h. Inadequacy in coping with paradigm shifts.  

 Throughout the study, other limitations became apparent to the researcher.  

First, the time frame for the entire study was short and interrupted by holidays.  In 

order to complete the study in a reasonable amount of time, the researcher had to 

shorten the amount of time for the panelists to complete each section from two weeks 

to one week.  While this did not affect the rate of participation, it may have affected 

the panelists’ responses.   

 Secondly, the entire study was conducted using an internet-survey system.  The 

panelists had difficulties accessing the questionnaires online and had problems saving 

their responses.  At one point during Round I, the data from a few panelists was lost 

and thus those panelists had to provide their responses twice.  As a result of the Round 

I difficulties, the panel was provided two options to complete the questionnaire (online 

and paper-based).  While the rate of attrition was very low for this study, these issues 

may have had a negative affect on the overall rate or quality of responses. 

 Lastly, the researcher did not plan to provide the panel with comments 

provided by other panelists throughout the study.  The comments made by the 

panelists were valuable to the results of the study.  For future similar studies, it would 

be important to incorporate the panel’s comments in subsequent rounds so that the 

panel could make more informed decisions. 

 

Recommendations 

 Based on the conclusions and implications of this study discussed above, the 

following recommendations are made for future research.  First, as with any study, 
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replication of the study would further enhance the studies results.  A replication could 

use the same method with a different panel or experts and develop its own list of 

competencies with levels of expertise.  Then, the two lists could be analyzed to 

develop a more comprehensive set of AT competencies. 

 While it was determined that the Delphi Method was the best consensus-

building model for this study, future studies could also utilize other methods such as 

focus groups or large-scale surveys.  Now that a set of competencies have been 

developed, it would be prudent to have a focus group of experts refine the 

competencies to be more comprehensive.  To futher validate the findings of this study, 

a large-scale survey of TVIs, university faculty, and AT specialists should be 

conducted.  If possible, these large-scale studies could be conducted separately with 

different professionals (TVI, university faculty, AT specialists) and a comparative 

study could be conducted. 

 Secondly, the set of AT competencies should be used to develop a curriculum 

for programs that train TVIs.  This study answers the basic question of what should be 

taught in regards to AT and to what level should it be taught.  The next step is to use 

these competencies to impact TVIs at every level of service.  First, university 

programs could use this set of competencies to determine what AT content needs to be 

integrated into their programs.  Whether used for the development of a new AT course 

specific to visual impairments or for better intergration of the content into all the 

visual impairment courses, the university programs now have a “checklist” to use.  

While the list may seem extensive, many university programs already cover a large 

majority of the compentencies.  It is the hope of this researcher that the competencies 
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will be used as a tool to examine the current status of the university programs and 

refine them as needed. 

 While the competencies may have their greatest impact on university 

programs, the list of competencies should also be used by professional organizations.  

Professoinal organizations have the responsibility of providing essential professional 

development to its members.  The professional organizations can look to this list of 

AT competencies as a compass of the direction it needs to take in future professional 

development activities.  Whether it be special issues of journals on assistive 

technology or presentations at meetings, this set of competencies could be used as a 

reference of what the needs of the profession are at this point.  State education 

agencies and school districts that provide in-service training could also use these 

competencies for the same purposes. 

 The competencies could be used as a means to develop curriculum units that 

could be used in the pre-service and in-service training.  At the pre-service level, the 

competencies could be used to develop VI-specific AT courses as well as provide a set 

of skills that need to be integrated into the university programs curriculum.  It is 

possible that one university could use the set of competencies to develop one or two 

courses that could be taken through distance education.  This way, multiple 

universities could utilize the expertise of one or two highly-trained AT specialists, thus 

circumventing the issue of professors without the needed AT background.   

 For in-service TVIs, the list of AT competencies could be used to develop a set 

of AT modules for current teachers.  It seems reasonable that a university or a state 

agency could develop a set of modules that could be accessed through the internet.  
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These modules could provide continuing-education (CE) credits for the TVIs and keep 

them abreast of the latest technologies used by individuals with visual impairments.  

While the modules will help develop a stronger foundational understanding of AT, it 

will also be important to develop partnerships among universities, state and local 

education agencies, and AT vendors to provide “hands-on” training to in-service TVIs. 

 The list of competencies should be disseminated to the field of special 

education for individuals with visual impairments.  The competencies need to be 

presented to the professional field through research journals and presentations at 

professional organization meetings.  The list of competencies will be provided to the 

CEC Division on Visual Impairments where it will hopefully be used to develop a 

position paper or Division “white paper”.  From that point, the Division could 

integrate the competencies into future revisions of CEC’s Knowledge and Skills which 

are used by NCATE for accreditation of special education programs. 

 The university programs that train TVIs and researchers could utilize the 

competencies in developing proposals for submission to various granting agencies to 

develop various AT-specific materials.  Proposals could include developing AT 

curriculums for university programs, developing model AT centers, developing 

regional AT centers, and conducting AT effectiveness studies.  At this point, the field 

of special education for students with visual impairments does not have a sufficient 

textbook that university programs can use to each AT courses.  These competencies 

could be used to develop and thus provide a valuable asset to the field. 

 A review of the current literature reveals that no disability group has a 

comprehensive set of AT competencies.  Therefore, other disability professional fields 
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(such as deaf and hearing impairments) could utilize the process used in this study to 

develop the disability-specific competencies.  While the Delphi method has innate 

limitations, the process is a high reliable, highly valid, and a cost-effective means of 

developing a foundational list of AT competencies.  

  

Conclusion 

 A review of the literature revealed that competencies are important to the 

development of highly-qualified educators.  Competencies are essential for teacher-

training programs to develop programs that produce professional educators with the 

prerequisite skills needed to succeed in the ever changing educational field.  Nowhere 

is this more evident than in special education where teachers are required to have 

specialized knowledge and skills in order to meet the unique needs of students with 

disabilities.   

 The literature also reveals that the ability to use AT is vital for the success of 

individuals with disabilities.  In particular, individuals with visual impairments need to 

be able to use AT to access information, travel independently, and thus have the 

opportunity to participate in a variety of experiences.  Because of the importance of 

AT for individuals with visual impairments, it has become a critical issue for TVIs to 

have a stong understanding of AT.  However, the teacher-training programs for TVIs 

do not have a clearly defined set of assistive technology competencies, thus university 

programs are currently producing graduates with a variety of AT knowledge and 

skills. 
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 In response to the lack of AT competencies, this study utilized the Delphi 

Method, a highly reliable and highly valid process of consensus building, to develop 

the needed list of AT competencies.  As a result of the study, 35 expert panelists 

through a sequence of five rounds developed a comprehensive list of 111 AT 

competencies.  The panel also determined the suggested level of expertise that a TVI 

should possess upon completion of a teacher-training program for each AT 

competency.  The resulting list of competencies and its accompanying levels of 

expertise can be used by university programs to intergrate AT education in their 

programs of study.  The results of this study will hopefully be used to developed more 

highly trained TVIs with the necessary expertise in AT and thus impact the lives of 

individuals with visual impairments. 
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COVER EMAIL TO PROFESSIONAL LEADERSHIP 
 
 
 
 

Dear <TITLE LASTNAME>, 
 
My name is Derrick Smith and I am an National Center of Leadership in Visual 
Impairment Fellow and doctoral candidate at Texas Tech University.  I am in the 
process of conducting a study to identify the assistive technology competencies that 
teachers of students of visual impairments (TVIs) should possess upon completion of a 
teacher training program.  The resulting list of assistive technology competencies can 
be used as a guide to assist in the development of assistive technology courses for 
TVIs as well as for professional development. 
 
The purpose of this email is to ask for your assistance, as a leader in your profession, 
in identifying individuals to be involved in the study.  The study will be using the 
Delphi Method and thus will require the individuals to participate in four (4) rounds of 
surveys.  I am asking you to aid me in identifying those professionals that you 
consider to have the knowledge and experience to be considered experts in assistive 
technology, special education, and visual impairments, as applicable. 
 
<<DESCRIPTION OF DESIRED INDIVIDUALS BASED UPON LEADER’S 
PROFESSIONAL FIELD>> 
 
Your assistance in this professional activity is critical to the success of the study.  If 
you have any nominees from your respective field, please email those individuals 
names and email address to me at derrick.smith@ttu.edu by <DATE>. 
 
Thank you for assisting with this important professional activity. 
 
Sincerely, 
 
Derrick W. Smith, M.A.Ed. 
Texas Tech University 
NCLVI Fellow 
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COVER EMAIL TO POTENTIAL PANELIST 
 
 
 
 

Dear <TITLE LASTNAME>, 
 
I am writing you because you have been nominated as an expert on assistive 
technology within your professional field.  As an expert, I am asking you to serve on a 
panel of experts for a study entitled, “Assistive Technology Competencies for 
Teachers of Students with Visual Impairments: A Delphi Study.”  The purpose of the 
study is to identify assistive technology competencies and determine levels of 
expertise that teachers of students with visual impairments (TVIs) should possess upon 
completion of a training program.  The resulting competencies can be used to guide 
the development or refinement of assistive technology courses for future TVIs as well 
as guide professional development. 
 
A modified Delphi Technique will be used to gather feedback about this study.  This 
process will involve four rounds of online questionnaires, each last two weeks.  There 
will be one week between each round for analysis and compiling of data for the next 
round.  After each round, all participants will receive a summary of responses from the 
group, and have an opportunity to expand on each idea.  The first round will take 20 
minutes and will ask the panelists to write proposed competencies.  The following 
three rounds will use checkboxes and will only require 10-15 minutes each to 
complete.   
 
You will receive an internet link to the first round questionnaire by <DATE> via 
email.   
 
As a nationally recognized professional expert, your participation is vital to this study.  
Please email Derrick Smith at derrick.smith@ttu.edu to confirm your willingness to 
serve on the panel of experts.  If you have questions related to the study, please 
contact Derrick Smith either by email or by phone at (256) 322-7555.  Please respond 
to Derrick by <DATE>.  Thank you in advance for your efforts! 
 
Sincerely, 
 
Derrick Smith, M.A.Ed. 
Ed.D. Candidate 
Texas Tech University 
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Expert Panelists and Demographic Information 
Name State Affliation Title Domains 

L. Penny 
Rosenblum AZ University of Arizona Adjunct Associate Professor 

Consumer (Individual with Visual 
Impairments or Blindness); 
Consultant for American 
Foundation for the Blind; 
University Faculty (including 
adjunct) 

Annette Skellenger MI Western Michigan 
University Assistant Professor University Faculty (including 

adjunct) 

Gaylen Kapperman IL Northern Illinois 
University Professor 

University Faculty (including 
adjunct); Consumer (Individual 
with Visual Impairments or 
Blindness) 

James A. Duffield OH 
Columbus City 
Schools, Columbus, 
Ohio 

Intervention Specialist for the 
Visually Impaired 

University Faculty (including 
adjunct); TVI: Itinerant; Assitive 
Technology Specialist 

Joshua Irzyk MD The Maryland School 
for the Blind 

Teacher of the Visually 
Impaired TVI: Residential 

Curtis Chong IA Iowa Department for 
the Blind 

Director of Field Operations 
and Access Technology 

AT Specialist; Consumer 
(Individual with Visual 
Impairments or Blindness); 
Administrator of Rehabilitation 
Programs for the Blind 
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W. David Hyde WI 
Wisconsin Center for 
the Blind and Visualy 
Impaired 

Professional Development 
Coordinator 

TVI: Residential; Developer of 
trainings and programs for vision 
teachers and orientation and 
mobility specialists 

Jill Dunaway AL Alabama Institute for 
Deaf and Blind 

Assistive Technology 
Teacher 

TVI: Residential; AT Specialist; 
Consumer (Individual with Visual 
Impairments or Blindness) 

Jay Stiteley NJ The Seeing Eye, Inc. Associate Manager Consumer (Individual with Visual 
Impairments or Blindness) 

Susan Zvacek KS University of Kansas Director, Instructional 
Development and Support 

University Faculty (including 
adjunct); Educational Technology 
Specialist; University 
Administrator 

Andrea L. Bodnari PA Lancaster-Lebanon 
IU13 

Teacher of Students with 
Visual 
Impairments/Orientation and 
Mobility Instructor 

TVI: Itinerant 

Ike Presley GA American Foundation 
for the Blind National Project Manager 

AT Specialist; Consumer 
(Individual with Visual 
Impairments or Blindness); TVI: 
Itinerant 

Faye Gonzalez AZ Madison Elementary 
School District 

Teacher of the Visually 
Impaired, Certified 
Orientation and Mobility 
Specialist, and Assistive 
Technology Specialist 

TVI: Itinerant; AT Specialist; 
Orientation and Mobility 
Specialist 
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Heather Blundell TX Region 9 ESC Certified Orientation & 
Mobility Specialist 

Consumer (Individual with Visual 
Impairments or Blindness); 
orientation & mobility specialist 

Jim Denham MA Perkins School for the 
Blind 

Assistive Technology 
Coordinator 

Consumer (Individual with Visual 
Impairments or Blindness); 
Educational Technology 
Specialist; TVI: Residential 

Kim Picard OH Ohio State School for 
the Blind 

Technology 
Instructor/Coordinator 

University Faculty (including 
adjunct); Educational Technology 
Specialist; TVI: Residential; AT 
Specialist 

Roger C. Yake MI Michigan Commission 
for the Blind Technology  Specialist 

AT Specialist; Consumer 
(Individual with Visual 
Impairments or Blindness) 

Debra Leff TX ESC-13 VI Consultant TVI: Itinerant 

Linda Fuss TX Lubbock Independent 
School District COMS/CTVI TVI: Itinerant; Certified O&M 

Specialist 

Janice Neibaur Day UT University of Utah Professor University Faculty (including 
adjunct) 

Kimberly 
Ringhausen MD Maryland School for 

the Blind 
Teacher for the Visually 
Impaired 

TVI: Residential; Consumer 
(Individual with Visual 
Impairments or Blindness) 

Andy Amberson TX NEISD VI Teacher TVI: Itinerant; AT Specialist 

Pam Winters IL 
Special Education 
District of Lake 
County 

Teacher of Students with 
Visual Impairments TVI: Resource 
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Jay Leventhal NY American Foundation 
for the Blind Editor in Chief, AccessWorld Consumer (Individual with Visual 

Impairments or Blindness); Editor 
Rachelle 
Rectenwald PA Western PA School for 

Blind Children 
Assistant Education 
Supervisor TVI: Itinerant 

Amy R. McKenzie FL Florida State 
University Assistant Professor University Faculty (including 

adjunct) 

Chris Hudson WI 
Wisconsin Center for 
the Blind and Visually 
Impaired 

Assistive Technology 
Specialist AT Specialist 

Donna McNear MN Rum River Special 
Education Cooperative 

Teacher for Student who are 
Blind/Low Vision; Certified 
Orientation & Mobility 
Specialist 

University Faculty (including 
adjunct); TVI: Itinerant; 
Orientation & Mobility Specialist 

Frank Irzyk MD Baltimore County 
Public Scholls 

Teacher of Students with 
Visual Impairments 

AT Specialist; University Faculty 
(including adjunct); TVI: Itinerant 

Robert A. Keenan NY 

New Jersey 
Commission for the 
Blind and Visually 
Impaired 

Instructor 

TVI: Itinerant; M.Ed. - Learning 
Disabilities Specialist; AT 
Specialist; Educational 
Technology Specialist 

Mark Foersterling OH AER, ORTA Computer Access Service 
Manager 

Consumer (Individual with Visual 
Impairments or Blindness); AT 
Specialist; Educational 
Technology Specialist 

David B. Jackson NY 

Board of Cooperative 
Educational Services 
[BOCES] of Nassau 
County 

Media Specialist 
TVI: Itinerant; AT Specialist; 
Educational Technology 
Specialist 
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George Abbott IL The Hadley School for 
the Blind 

Dean of Educational 
Programs and Instruction 

AT Specialist; Administrator in 
Rehabiliation 

Carol Ann 
Seckington MD Maryland School for 

the Blind Assistant Principal TVI: Residential; O&M Instructor 

Cheryl Kamei 
Hannan CA 

California State 
University, Los 
Angeles 

Assistant Professor University Faculty (including 
adjunct) 

Olivia Chavez TX ESC-19 Project Manager of Services 
for Visually Impaired 

TVI: Itinerant; VI Consultant; 
Consumer 
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COVER EMAIL TO FIRST ROUND 
 
 
 
 

Dear Panelist, 
 
Thank you for completing the demographical survey last week.  It is now time to 
begin the first round survey.  Below you will find a link that will lead you to a 
webpage that will explain the study and lead you to the actual survey. 
 
As you begin the first round of this study, please keep these things in mind: 
 
1.  You will need to use the username and password you selected to enter the actual 
survey. 
2.  The survey is composed of 10 open-ended questions with a comment box for you 
to add your proposed competencies.  It is acceptable to go through the entire survey to 
read all the questions. 
3.  This is a brainstorming round, so feel free to add anything! 
4.  You may leave the survey at any time and return to it later as many times as you 
need during the two week period. 
5.  I will send a few "gentle" reminders throughout the two week period.  The survey 
will close on OCTOBER 19th. 
 
If you have any questions or problems with the survey, please let me know at 
derrick.smith@tttu.edu. 
 
The link to the survey is: 
 
http://www.webpages.ttu.edu/dersmith/round1.htm 
<http://www.webpages.ttu.edu/dermsmith/round1.htm> 
 
Thank you for your efforts! 
 
Derrick W. Smith, M.A.Ed., COMS 
Doctoral Candidate 
Texas Tech University 
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Explanation of the Research 

Assistive Technology Competencies for Teachers of 
Students with Visual Impairment:  A Delphi Study 

Principal Investigator: 

Derrick Smith, M.A.Ed., Texas Tech University (Email:  derrick.smith@ttu.edu) 

Thank you for agreeing to participate on this expert panel.  You have been nominated 
as a panelist for this study because you are considered a knowledgeable expert in the 
field of assistive technology, visual impairments, special education, and/or higher 
education pedagogy.   

Purpose of the Study 

The primary purpose of this study is to develop assistive technology competencies 
that teachers of students with visual impairments should possess upon completion of a 
teacher-training program.  The secondary purpose of this study is to determine 
consensus on the level of expertise that should be obtained for each competency. 

The Delphi Method Process 

The Delphi Method is a consensus building research method that allows a group of 
experts to reach a high level of agreement on any topic.  In order to reach a high level 
of agreement, you will be asked to participate in 4 rounds, each with distinct 
characteristics. 

Round 1 Questionnaire: 

The Round 1 Questionnaire will take the most total time of all the rounds because it 
will ask you to answer open-ended questions.  During this round, the panel will be 
“brainstorming” possible assistive technology competencies so feel free to put down 
anything you would like for consideration. You will be provided with ten questions 
and be asked to provide competencies in a comment box. You may look to other 
sources for competencies and add them to this list.   

You will have two weeks to complete the Round 1 questionnaire.  The survey is 
programmed to save your responses each time you click the "NEXT" button.  YOU 
DO NOT HAVE TO FINISH THE SURVEY AT ONE TIME!  You may open the 
questionnaire, read through the entire series of questions without responding, and then 
come back later to add your responses.  You may log into the survey as many times as 
you would like during the two weeks.  You also have permission to print the survey 
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pages if needed. 

I will be sending two reminders during the two week period: a one-week reminder 
and a 24-hour reminder.  Please attempt to finish the questionnaire by October 19, 10 
pm CST. 

Risks and Confidentiality 

This research does not increase the risks for the participants more than minimally 
beyond the ordinary risks of life.  There is no liability plan to be offered with this 
study.  You may withdraw your participation in this study at any time with no adverse 
effects.  All responses to this survey will be kept confidential.  Your name, identity, 
or affiliation will not be linked in any way to the research data.  When the results of 
this research are published or presented, neither your identity nor the identity of your 
affiliation will be disclosed. 

Conclusion 

If you have any questions, please call Mr. Derrick Smith at (256) 322-7555 or 
derrick.smith@ttu.edu. If you have any concerns about this project and your rights as 
a participant, contact the Texas Tech University Institutional Review Board for the 
Protection of Human Subjects, Office of Research Services, Texas Tech University, 
Lubbock, Texas 79404 or you may call (806) 742-3884. 

You are making a decision whether or not to participate.  By clicking “YES, I 
agree to participate”, you agree to be part of this study, but you can change your 
mind at any time.  In doing so, you are not waiving any of your legal rights. 
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COVER EMAIL FOR ROUND2 
 
 
Dear Panelist: 
 
First, thank you for your responses to the first round instrument, especially with the 
"bugs" we encountered.  The data was rich with wonderful information.  As the 
researcher, my job is to facilitate the "conversation" which also means streamlining 
information.  The results from Round 1 were 152 suggested competencies. 
 
It is now time for Round 2 where you as the expert panel decides what stays and what 
is thrown out.  Below you will find a link to an online survey.  Each competency is 
presented with four (4) option buttons using a scale of Strongly Disagree to Strongly 
Agree. 
 
I realize that this round will be long, but your participation is vital to the research.  
Remember that you can start the survey; complete a few pages, stop, and return later.  
The trick is to make sure to press the "Next" button before closing the survey. 
 
In order to complete this project as quickly as possible, we are going to try a shorter 
turn around.  Therefore, the deadline for completion is next Wednesday, November 7 
at 10:00 pm EST. 
 
http://educdata.educ.ttu.edu/selectsurvey/TakeSurvey.asp?SurveyID=55H9n5K38n81
1 
 
If you have ANY problems or questions, please email me.  You will need your 
username and password to get into the survey. 
 
Thank you all again. 
 
-ds 
 
Derrick W. Smith, M.A.Ed., COMS 
Doctoral Candidate 
Texas Tech University 
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COVER EMAIL FOR ROUND 3 
 
 
 
Thank you all for participating so far.  We had 100% participation from Round 1 to 
Round 2.  I am attempting to "sneak" in Round 3 before the Thanksgiving holiday.  
Therefore, the deadline for this round is Wednesday, November 21st at 1:00 pm CST. 
 
IMPORTANT INFORMATION: 
 
1.  You eliminated 40 competencies through your scores and comments.  There are 
114 suggested competencies. 
2.  This round provides you with statistical data to help you make your decisions.  
Please take time to look at the data. 
3.  Remember those "bugs" with the software in Round 1.  It happens when you 
navigate backwards and forwards.  Therefore, I am attaching a Microsoft Word 
document that includes the competencies and data.  I would suggest you complete the 
survey on paper, if possible, then complete the internet survey all at one time.  If you 
would like me to enter the data for you, just email me back your rankings on the Word 
document. 
 
THANK YOU AGAIN!  Below is the link. 
 
http://educdata.educ.ttu.edu/selectsurvey/TakeSurvey.asp?SurveyID=lMJ6p5LMmm5
MG 
 
-ds 
 
Derrick W. Smith, M.A.Ed., COMS 
Doctoral Candidate 
Texas Tech University 
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COVER EMAIL FOR ROUND 4 

 
 
Thank you all for completing Round 3 in such a timely manner.  We only have 2 
rounds left! 
 
Round 3 was very productive.  We had an 80% level of agreement on all the 
competencies except for three, which were eliminated.  Comments were used to make 
"cosmetic" changes to competencies without changing their meaning.  Some of you 
may still disagree with some of the competencies but please understand that this study 
is the beginning of a longer discussion to develop a strong consensus of AT 
competencies.  This is a wonderful beginning to fill a large void in our field. 
 
The last two rounds focus on the level of expertise that the TVI should possess using a 
new scale (Novice, Basic, Proficient, or Advanced).  Descriptions of each level is 
provided on the first page of the survey. 
 
I am attempting to complete the data collection of this study before Christmas.  The 
sooner that everyone completes the round, the quicker I will be able to provide the last 
round.  I realize that some of you may be traveling to the Getting In Touch with 
Literacy Conference this week, therefore I wanted to give you all some time to 
complete Round 4 before the conference.  Therefore, the deadline for this round is this 
Friday, November 30th. 
 
Thank you all so much for helping me with this study!  There is a light at the end of 
the tunnel, I promise! 
 
http://educdata.educ.ttu.edu/selectsurvey/TakeSurvey.asp?SurveyID=75J9m5L08l4L
M 
 
-ds 
 
 
 
Derrick W. Smith, M.A.Ed., COMS 
Doctoral Candidate 
Texas Tech University 
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COVER EMAIL FOR ROUND 5 
 
 
 
I know that this is the busiest time of the year, but we have finally made it to the final 
round!  This round is similar to the last round in that it focuses on the level of 
expertise.  I have provided you with the percentage distribution from the last round so 
that you can make an informed decision.  You will also be provided the opportunity to 
make additional comments. 
 
I realize that this time of the year is very busy with the holidays quickly approaching.  
Please try to complete the survey as soon as possible.  The deadline for this round is 
next Wednesday, December 12 at 8:00 pm CST.  Based upon the last round, most 
surveys were completed in 15 to 25 minutes. 
 
Thank you again for helping me with this study.  It has been a joy and an honor to 
work with you throughout this process.  It is my hope that the results of this study will 
help start a professional conversation on assistive technology within the field of visual 
impairments. 
 
http://educdata.educ.ttu.edu/selectsurvey/TakeSurvey.asp?SurveyID=60Ilm5ML9m2K
G 
 
-ds 
 
Derrick W. Smith, M.A.Ed., COMS 
Doctoral Candidate 
Texas Tech University 
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