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Abstract 

Integrating Technology into Literacy Instruction for Students with Disabilities: 
Perspectives of Teachers and Students 

by 

Catherine Lipson 

Doctor of Philosophy in Special Education 

University of California, Berkeley and San Francisco State University 

Professor P. David Pearson, Chair 

As students with disabilities increase their participation in the general education 
curriculum, special education service providers must ensure equitable access to technology based 
learning resources (Edyburn, 2009; Leeman, 2013; Ottenbreit-Leftwich et al., 2015). While there 
are many opportunities to make content accessible to students through technology, the 
proliferation of choices in the technology marketplace makes it more difficult to select the 
appropriate resources. Many service providers lack experience and expertise with integrating 
technology into literacy instruction for secondary and postsecondary students with disabilities 
(Holmes & Silvestri, 2012; Burgos, 2015). This study used a three-tiered cascade sampling 
method to identify teachers who have demonstrated expertise with technology integration and 
literacy instruction. The purposes of the study included identifying, analyzing, and interpreting 
best practices for teachers and other professionals who provide technology services to students 
with disabilities. Interviews with teachers and observations of their classroom practices revealed 
how they adapted instruction and included accommodations to improve accessibility, as well as 
their beliefs and expectations about using technology in the classroom.  

Findings from teacher interviews and classroom observations showed substantial 
differences between the secondary and postsecondary environments. Secondary teachers reported 
a lack of technology resources in afterschool or tutoring programs outside the classroom to help 
their students with homework assignments. In contrast, community college instructors described 
opportunities for students to get support from academic coaches or tutors in assistive technology 
labs or learning centers. These results suggested that teachers’ beliefs and expectations about 
student learning characteristics and the need for individual assistance were important factors 
underlying the differences seen in technology use in their classrooms.  

Among the postsecondary students who agreed to be interviewed, two students held 
positive views about alternative formats for reading, writing, or note-taking while one student 
was slightly positive to neutral about the benefits of recorded notes. Findings suggested the need 
for an education plan that stretches across multiple semesters or school years and specifies 
technology supports for secondary and postsecondary students, along with any training and 
support needed. Future research could trace the short-term and long-term effects of the shift 
away from print textbooks to electronic texts to determine how digital media influence student 
learning outcomes. 
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CHAPTER 1: INTRODUCTION TO THE STUDY 

Many questions surrounding technology use in education intrigued me in the years after I 
graduated from college and entered the workforce; these questions came to the forefront during 
the mid-1980’s when my oldest child started elementary school. Although I lived and worked 
within the very center of Silicon Valley “high-tech” culture, the elementary school environment 
in the San Jose area could best be described as traditional. Children were given books for reading 
and paper and pencil for writing, with the occasional science- or history-themed video cassette 
representing a technological advance beyond old-fashioned film projectors. By the time my 
daughter entered third grade, a computer room had been added to her school, with Apple IIe 
computers donated by the manufacturer. I volunteered as a computer-room teacher for an after-
school enrichment program between 1986-1990. Among teachers and parents at the school, the 
high expectations for technology use seemed to center on building familiarity with computers 
through games and simulations. Learning to turn a computer on and off, to open and save files, to 
operate a keyboard with some degree of proficiency, to use a mouse or to load floppy disks into a 
drive—all the skills that were becoming common in offices throughout the valley might also help 
our students in their future lives. At the beginning, there was little attempt to integrate the 
software available in the computer room with any curricula in the classroom.  

During these years, I also volunteered as an assistant for a therapeutic equestrian program 
for people with disabilities. It was located in Fremont, across the county line in southern 
Alameda County. My prior experience with horses far exceeded my experience with programs 
for people with physical or developmental disabilities. Most of the technology associated with 
the program, such as wheelchairs, walkers, or leg braces, was aimed at adapting to the 
participants’ physical disabilities. Since we had many deaf participants due to the proximity of 
the California School for the Deaf, a set of display cards were developed to help instructors cue 
deaf riders, while blind or hard-of-hearing riders could use headsets to hear a radio used by the 
instructor. This was my first experience with an instructional environment enhanced through 
technology, also referred to as assistive technology when it provides ways to “increase, maintain, 
or improve functional capabilities” of individuals with disabilities (Tech Act, 1988, §300.5). 

As my children proceeded through school in the 1990s and early 2000s, I watched the 
role of technology increase throughout many aspects of life. Teachers began to have desktop 
computers and printers in their classrooms as well as more sophisticated ways to project printed 
materials during whole-class instruction. Phones, laptops, and tablets made computer 
applications (now known as apps) easier to use in any environment. Internet connections became 
faster and more reliable, providing access to a wealth of resources previously only available 
within libraries. However, classroom reading and writing instruction remained nearly the same as 
it had been in the 1980s. Word processing and typing skills were seen as useful, so many schools 
offered technology elective classes where students could develop familiarity with software that 
helped them present their finished work. Electives with an emphasis on electronic media were 
still physically separated from the classrooms where students did most of their reading and 
writing. 

When I began classroom teaching in 2005-06, middle school and high school students 
still read printed textbooks and turned in hand-written assignments. For longer papers and 
projects, teachers often recommended hand-written drafts, with word-processed text reserved for 
the final paper. Even after laptops became common, it was unusual to see a student using one in 
a secondary classroom. Teachers were concerned that students who used a laptop, tablet, or 
phone in class could cheat on assignments or be distracted by outside information sources. 
Special education professionals who recommended laptops for students with disabilities that 
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affected writing often found that general education teachers resisted this accommodation. If the 
student had personalized software and teachers were unfamiliar with how to use the applications, 
there was also a concern about supporting the student if something didn’t work.  

Within the last five to eight years, the capability to supply computers or laptops to an 
entire classroom has become a reality for many school districts. For some schools, the adoption 
of the Common Core State Standards provided an infusion of funds to upgrade their technology 
options. The Smarter Balanced Assessment Consortium requires all devices (computers and 
tablets) used by students during testing to meet certain requirements, so previous computers 
owned by the school districts had to be replaced. In an environment where all students have 
frequent access to computers, it becomes more important that these devices and software meet 
mandated accessibility standards for students with disabilities.  

Instead of updating the software manually (the 1980s floppy drives are long gone) the 
systems can be maintained through Internet logins and automatic updates. Teachers can now set 
up their systems to monitor their students whenever they use devices in the classroom, 
eliminating much of the concern about personalized software. However, while some technical 
aspects have become more straightforward, the larger question of how to integrate technology 
into the curriculum remains. With all students now using the same software and devices, it seems 
possible that some students with disabilities are benefiting from accessible technology even if it 
was not designed to accommodate specific disabilities. It is unclear whether every student with 
disabilities is fully supported when using the available classroom computer or tablet. If teachers 
use a variety of electronic resources during instruction, these would need to comply with the 
same standards as recommended by the Smarter Balanced Testing Consortium, which lists 
accessibility resources that address the needs of students with visual, auditory, and physical 
access barriers during testing (http://www.smarterbalanced.org/assessments/accessibility-and-
accommodations/). Hiring a technology specialist to support testing accommodations throughout 
a district does not guarantee that this expertise will be passed along to classroom teachers. My 
own experience with schools suggests that teachers receive a minimal amount of technology 
training of any kind, with even less training in assistive technology for students with disabilities. 
These unresolved questions about accessibility and technology led me to my research questions 
for this study. 
Overview of the Study  

As students with disabilities increase their participation in the general education 
curriculum, special education service providers must facilitate equitable access to the content of 
school curricula, and, if needed, the technology-based learning resources (Edyburn, 2009; 
Leeman, 2013; Ottenbreit-Leftwich et al., 2015) to support that access. Integrating appropriate 
forms of technology into educational practice can ensure that students make progress during 
school activities as well as increase their social participation (Hemmingsson et al., 2009). 
However, there has been a lack of research demonstrating the extent to which secondary and 
postsecondary classroom teachers have integrated technology into literacy instruction for 
students with disabilities (Hasselbring & Bausch, 2006; Parette et al., 2006; Foley & Wolter, 
2010).  Erik Carter and John Draper (2010) noted the need to investigate the perspectives of 
adolescents with disabilities and to “explore the integration of emerging technologies” (p. 84-
84).  

Trainor and Graue (2014) explained in their article on qualitative methods and special 
education research that “the perspectives of multiple stakeholders are, or are thought to be, 
central to our understanding and practice.” Research that traces how these perspectives develop, 
and how they in turn influence practice, can be addressed through what Robert Yin (2003) called 
explanatory case studies. Using research methods that respect the diverse ways that students and 
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teachers work together during literacy instruction, this study describes participants’ perspectives 
and beliefs about what constitutes effective teaching and learning practices within educational 
environments as well as the criteria that define an exemplary practitioner. Universal design 
principles that advocate accessible and inclusive learning experiences for students with 
disabilities often recommend integrating technological solutions to support literacy (Davies, 
Schelly, & Spooner, 2013). Drawing on qualitative, participatory, and mixed-methods research 
models makes it possible to explore how teachers and their students build personal theories and 
beliefs about how technology choices can extend opportunities for inclusion. 

Current research reveals a wide variety of perspectives on whether available technology 
is appropriate or effective for the students involved, and if teachers and other support providers 
have received sufficient professional development in either literacy instruction or technology use 
during instruction (Holmes & Silvestri, 2012; Edyburn, 2013; Bausch et al., 2015). An 
underlying assumption of all conversations with service providers is the mandate that potential 
technology supports and services be considered during Individual Education Plan (IEP) 
development for K-12 students (Hulett, 2009) as well as the requirement that technology 
supports and services must be provided for eligible adults in educational settings (Cook & 
Hussey, 2002). Making the appropriate technology and professional development available is 
only the first step because some teachers tend to use Assistive Technology (AT) devices and 
software as a supplement to the curriculum rather than integrating AT use into classroom 
activities (Wozney et al., 2006). Special education researchers and teacher educators have 
limited understanding of the impact of technological changes on classroom practices 
(Hasselbring & Bausch, 2006; Parette et al., 2006; Foley & Wolter, 2010), leaving many service 
providers without guidance on how to effectively integrate technology into literacy instruction 
(Holmes & Silvestri, 2012; Burgos, 2015).  

According to Cook et al. (2015) there is a continued need for research to help determine 
“how teachers successfully adapt [evidence-based practices] to work in their classroom and with 
their students.” To address these gaps in both literature and practice, the proximal goal of this 
study is to examine, understand, and analyze best practices for teachers and other professionals 
who provide technology services to students with disabilities. The rationale for this inquiry is the 
need to update the available literature about how teachers use the technology available to them 
and to provide specific recommendations for teacher educators and special education service 
providers. The motivation for my literature review is the shared assumption that technology 
integration presents challenges for teachers of typical students and represents an even greater 
challenge within classrooms that include students with disabilities (Leddy, 2010; Davies, 2011).  

Interview data collected from teachers, tutors, technology specialists, and students is 
linked to theory in the field of special education as well as the methodologies of case studies, 
grounded theory, and discourse analysis (Yin, 2003; Gee, 2005; Patton, 2002; Trainor, 2008; 
Wickenden, 2011; Wortham & Reyes, 2015). For purposes of this dissertation, literacy 
instruction may encompass any form of reading and writing within instructional contexts, 
including viewing “print and nonprint texts” (NCTE, 1996). Assistive technology is defined as 
specialized equipment or systems used “to increase, maintain, or improve the functional 
capabilities” of individuals with disabilities (QIAT Community, 2012). For individuals with 
disabilities that limit speech, the term Augmentative and Alternative Communication (AAC) 
describes any form of “nonspeech communication that replaces or complements natural speech” 
(Smith, 2005). Chapter 3 (methods) provides details about the selection of interview participants 
and observation sites, with a specific description of the participants’ literacy instruction 
experiences and technology use at each site.  
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An underlying assumption of this study is that some (but not all) teachers, tutors, and 
technology specialists have expertise with integrating technology into literacy instruction for 
secondary and postsecondary students with a variety of disabilities. To help identify teachers 
who have demonstrated expertise with technology integration, I began by interviewing 
technology specialists who work at County Offices of Education (COEs) or at community 
college technology resource centers. In the methods chapter, I describe how purposeful sampling 
methods identified exemplary practitioners as “critical” cases—defined by Patton as an example 
that will “facilitate ‘logical generalizations’ with the reasoning that ‘if it happens there, it will 
happen anywhere,’ or, vice versa, ‘if it doesn’t happen there, it won’t happen anywhere’” 
(Patton, 2002, p. 236). After technology specialists provided examples of teachers or tutors who 
had been able to integrate technology with literacy instruction, I invited these teachers or tutors 
to become additional interview participants. As part of a three-tiered “cascade” sampling plan, I 
asked selected teachers to allow me to observe literacy instruction in their classrooms. Details 
about sampling and selection criteria are further described in Chapter 3. 

The literature review (Chapter 2) included in this study cites previous researchers who 
devised ways to measure the impact of student/teacher/technology interactions on educational 
outcomes for students with disabilities. The articles and book chapters selected for inclusion 
provide evidence about promising practices within accessible and inclusive learning 
environments leading to positive outcomes for students. My analysis of the available research 
was guided by recommendations from the National Assistive Technology Research Institute 
(NATRI), which lists criteria for the “integration of AT use in learning environments” (Bausch et 
al., 2015, p. 14). Building on the qualitative, participatory, and mixed-methods research models 
found in the literature, my study design relied on interview and observation data to examine how 
participants made sense of technology use and literacy instruction.  
Problem Statement 

The problem statement or “big question” that each part of my research contributes to 
answering is: What teaching practices do special education service providers select and find 
useful as they integrate technology into literacy instruction for students with disabilities? This 
problem statement is addressed by examining specific details about instructional settings and 
teacher/learner characteristics such as: differences between technology use in secondary and 
postsecondary environments; whether learners with disabilities are included with their typically-
developing peers during literacy instruction; different perspectives about technology; and the 
need to improve or extend reading and writing. Given the diversity of teaching/learning 
experiences represented by special education service providers and their students, these 
characteristics varied across participants. The detailed research questions that appear below 
guided my data collection and analysis towards developing a list of specific recommendations 
for teachers and teacher educators in the conclusion of this study (Chapter 6).  
Research Questions 

Three research questions drive this study: 
1. What teaching practices do educators working with students with disabilities select 

and implement in order to integrate technology with literacy instruction and how do 
these practices reflect their beliefs and expectations about using technology in the 
classroom? 

2. How do adolescents and young adults with disabilities perceive the multiple uses of 
accessible technology, including assistive technology or AAC, within classroom 
contexts? 
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3. What features of the learning environment (e.g., task complexity, text complexity, 
medium of presentation) drive students’ requests for help and/or teachers’ responses 
to those requests in secondary and postsecondary classroom settings? 

Each of these research questions represent a level of detail that allows comparison of 
outcomes across participants and settings. The first research question describes practices 
currently being implemented by educators, while the second and third research questions 
represent in-depth examinations of teacher and student perspectives and interactions. Classroom 
observations explored how specific features of each learning environment, including the medium 
of presentation and the complexity of assigned reading and writing tasks, contribute to the 
frequency of help requests from students and the level of response offered by teachers. This 
study examines how teachers support students with a variety of disabilities and provides a 
detailed description of student characteristics at the selected observation sites. Using field notes 
and transcripts of teacher interviews, I document how students with disabilities, including those 
who use AAC, responded to explicit instruction in how to use either technology support or 1:1 
support from teachers or peers during instruction.  

The three-tiered “cascade” approach allowed me to sample three different but connected 
populations (technology specialists, teachers/other service providers, and students) who could  
supply information to address my research questions. The participants’ descriptions of natural 
variations within teaching/learning practices at the secondary and postsecondary level provided 
opportunities to compare the extent to which the students were able to access available resources.  
Background: Assistive Technology and Accessibility Services 

A definition provided in the Technology-Related Assistance for Individuals with 
Disabilities Act of 1988 referred to “assistive technology” as technology used specifically to 
“increase, maintain, or improve functional capabilities” of individuals with disabilities (Tech 
Act, 1988, § 300.5). Looking ahead to the future of assistive technology in teaching and learning, 
Karen Forgrave (2002) recommended that all classrooms should offer a “variety of hardware and 
software tools (e.g., scanners and speech synthesis programs for reading, organizational software 
for planning and writing).” The Individuals with Disabilities Education Improvement Act 
(IDEIA, 2004) stated that students with disabilities must receive a free and appropriate public 
education (FAPE) in the least restrictive environment possible, with AT supports to be 
considered by service providers whenever appropriate (Hulett, 2009).  

With the availability of accessibility options on mainstream consumer computer 
platforms and applications, accessible technology functions have the potential for more frequent 
use by students with disabilities (Bugaj & Norton-Darr, 2010). This shift toward accessible 
technology rather than assistive technology can be traced to Universal Design for Learning 
(UDL) provisions regarding “products and services that are usable by people with the widest 
possible range of functional capabilities” as described in the Assistive Technology Act of 1998 
(29 U.S.C. § 3002 [19]). Since that time, educators and technology specialists have redesigned 
many teaching/learning environments with the goal of “integrating technological solutions to 
support literacy” (Davies et al., 2013). Flexible, easily-customized technology platforms provide 
increased opportunities for users to “select from multiple means of expression” as recommended 
by UDL guidelines (Meyer et al., 2014). 

The glossary of definitions provided in Appendix D clarifies the vocabulary used by 
practitioners and researchers who have implemented a variety of technology-based educational 
interventions over four decades. While this glossary does not include all the terminology used 
within the overlapping disciplines of special education and technology-based learning resources, 
it serves as a reference to topic areas that will be discussed in detail in later chapters of this 
study. 
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Benefits of Assistive Technologies  
As far back as 2001, Ludlow described a model of constructivist teaching and learning 

within a universal access environment that included assistive technology (Ludlow, 2001). The 
“blurring” between conventional information and communication technologies (ICTs) and 
specialized assistive technology for individuals with disabilities has been apparent for several 
decades (Burgstahler, 1992, 2003). Despite an increase in the availability of accessible 
technology within commercially available ICT products, there has been little published research 
to guide educators on how to implement these systems within literacy instruction (Hasselbring & 
Bausch, 2006; Edyburn, 2009, 2013).  

To fulfill the need among service providers for an ongoing dialog about best practices, 
the Quality Indicators for AT (QIAT) Listserv was established at the University of Kentucky 
(QIAT Community, 2012). Virtual professional communities established by QIAT, the 
Rehabilitation Engineering Society of North American (RESNA), and other organizations have 
supported service providers seeking to employ AT within educational settings (Edyburn, 2005). 

Frameworks for the utilization and integration of technology have been developed for 
both general education and special education classrooms (Leddy, 2010; Davies, 2011). Guzman 
and Nussbaum (2009) reported a “growing interest” in integrating technology into classroom 
teaching, with initiatives to develop in-service teacher training to strengthen integration efforts. 
One of seven research areas funded by the NATRI was the “integration of AT use in learning 
environments” (Bausch et al., 2015, p. 14). The authors described a low rate of integration of 
assistive technology into K-12 learning environments, with 52% of teachers surveyed responding 
that they had no AT plan (p. 45). In an earlier article about pre-service and in-service teacher 
education to support AT use, Bausch and Hasselbring (2005) found that “university special 
education programs are not meeting this need.” 

Holmes and Silvestri (2012) recommended that both students and teachers increase their 
awareness of available AT tools as well as the skills necessary to use those tools effectively. 
With the number of postsecondary students who regularly use a smartphone or tablet increasing 
in recent years, researchers Fichten, Asuncion, and Scapin (2014) describe the likelihood that 
students with disabilities will take advantage of many built-in accessibility features, referring to 
products, devices, services, or environments which increase ease of access or reduce barriers. 
The following features are widely available in school settings: spelling/grammar checkers, 
portable note-taking devices, dictation software, alternate format materials, specialized word 
prediction, voice control software, text-to-speech software, and mouse adaptations (Fichten, 
Ferraro, et al., 2009).  
Potential Significance of the Study 

Findings from interviews with technology specialists and classroom teachers are 
significant because practitioners increasingly make decisions about accessible technology 
without much available research on teacher or student outcomes. Classroom observations of 
selected teachers also provide an important information source of observational data, revealing 
the linkages between teachers’ perspectives and their current practices. As Trainor and Graue 
(2014) explained in their article on qualitative methods and special education research, sharing 
these perspectives is “central to our understanding and practice.” In the long run, using these 
findings to develop a set of case studies illustrating how secondary and postsecondary teachers 
integrated technology into literacy instruction could provide a resource for teacher educators.  

Within classrooms designed to support students with disabilities, it is possible that 
teachers and other service providers will anticipate deficits in reading, writing, speaking, and 
listening before fully evaluating the capabilities of individual students. One of the conditions of 
employment for public school teachers is the inability to choose their own students. For 
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secondary schools, classroom groupings often reflect the students’ earlier performance on 
standardized assessments. In this environment, any introduction of new technology adds another 
source of uncertainty as teachers try out instructional strategies. While there may be 
opportunities to make content more accessible to students through technology, teachers may 
struggle to keep up with the proliferation of choices in the technology marketplace.  

Alper, Hourcade, and Gilutz (2012) addressed the “increasingly complex media ecology” 
for students with disabilities, with a potential “digital divide” increasing social isolation for 
students within media environments that lack accessible technology. This leaves students who 
have physical and cognitive impairments, including postsecondary students (over 18) and 
secondary students (ages 12-18), at risk of being excluded from learning experiences that 
promote higher-order thinking. If teachers decide that students need to improve basic skills 
before advancing to more complex tasks, or find accessible technology too burdensome to fully 
implement, it becomes less likely that technology will be integrated into literacy instruction.  
Fieldwork, Models, and Theory  

Classroom observations and teacher interviews share many of the characteristics of 
ethnographic research, studying people within actual communities where they live and work. The 
relationship of a particular school to its community, whether it be a secondary school or a 
community college, will include the community’s judgement about what technologies are 
considered appropriate for teachers and students. While communities within California are 
diverse and multi-dimensional, the roles of teachers and students have tended to remain 
relatively static during a time when technology use has become pervasive throughout home, 
marketplace, and work settings. As a participant in a variety of educational communities in the 
past five decades, I have noticed that teachers have adopted technology more slowly within their 
workplaces than they adopt technology at home. One explanation for this lag in technology 
adoption is the lack of agency for individual teachers: school administrators make purchasing 
decisions for everything from textbooks to desktop computers to wireless network support. In 
contrast, an individual student or teacher might make decisions about purchasing a personal 
computer or using a phone plan to access the Internet. Teachers and their students are likely to 
have opinions and preferences about technology that were formed outside the educational 
context.  

The disconnect between consumer decision-making and institutional decision-making 
provides a backdrop for any form of technology integration found within a given school 
environment. When they arrive in a classroom, students and teachers may bring along goals and 
purposes related to using technology that could conflict with the technology available during 
instructional activities.  Looking at technology integration using the Activity Theory model 
(Engeström, 1987, 2015; Worthen, 2014) is one way to clarify how organizations adapt 
technology developed for consumers to educational goals and purposes.  

Figure 1 illustrates an activity system model for a classroom, focusing on how the 
teacher’s content expertise supports instructional activity. For secondary and postsecondary 
participants without disabilities, an underlying assumption is that tools or resources normally 
used during reading and writing activities are accessible to everyone in the group. However, 
students with disabilities may need to use alternative formats or accessible features during 
reading and writing activities. Teachers take on added responsibilities as they investigate the 
characteristics of individual students and find ways to identify or adapt tools and resources. 
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Figure 1. Classroom activity system for teachers and students 

This model assumes shared goals and purposes across and within educational 
organizations, although it is entirely possible that individuals within the organization have a 
multitude of incompatible goals. Administrators oversee most of the technology planning, while 
teachers are left to work out the details of technology implementation. Technology specialists 
perform the role of experts who work out possible solutions that fit the constraints inherent to 
any secondary or postsecondary school, including arriving at some degree of consensus about 
what forms of technology are acceptable. Reducing student participants to “subjects” within any 
model or theory distorts the reality of their identities within the larger community. Parents, 
employers, and other community members may also contribute to technology decisions, 
especially in cases where local groups raise money for particular technology initiatives.  

As Worthen (2014) writes, many of the materials used in classrooms “are not designed by 
the teachers of the classes where they will be used and do not respond to the actual conditions of 
their students” (p. 217). The tools and resources that appear on the top of the pyramid within the 
Activity Theory model may look different within each classroom or may be accessible only to 
some students within a classroom. Teachers recognize the advantages of adapting materials to 
the needs of students but often lack the resources that would help them differentiate their 
instructional routines. Special education classrooms may provide additional resources for 
students who require accommodations or modifications to content materials, classroom routines, 
and physical surroundings. Ideally, each special education student has a carefully-written 
Individual Education Plan (IEP) produced through a collaborative process by a team including 
teachers, service providers, parents or guardians, and the student.  

Electronic devices used during learning activities illustrate the development of artifacts, 
which according to Engeström (1999) are material objects that people modify and use to mediate 
interactions within their environment. When explaining the concepts of mediation and mediating 
artifacts, Engeström suggests that “humans gain control over their own artifacts and thus over 
their future” (p. 29).  Engeström provides an example of a mediating artifact as “written and 
spoken text” during the process of preparing a speech for a conference (p. 30). For students who 
read and write using electronic text prior to submitting their assignments electronically, the 
mediating artifacts include not only the texts and the tools they use to view or produce them. The 
mediation also includes an entire array of services that ensures the assignment reaches the 
teacher: the school environment must support the technology so users can create the artifacts and 
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communicate electronically. Integrating technology into classroom practices could potentially 
help students and teachers gain increased control over mediating artifacts, now represented by 
electronic devices. Questions about who decides what technology is appropriate, who has access 
to technology, and who evaluates the outcomes are likely to occupy both participants and 
researchers.  

When entire educational systems as well as individual teachers and students are 
undergoing change, observational fieldwork can help educators understand shifting relationships 
if a researcher documents “actual activity systems undergoing such transformations” 
(Engeström, 1999, p. 35). Activity theory provides one methodology for explanations based on 
local practices, where individuals or groups may experience disruptions and discomfort along the 
way to developing innovative solutions to shared problems. The story of these local disruptions 
and innovations can itself become another mediating artifact like Engeström’s example of a 
conference presentation, offering emerging understanding to any audience interested in 
discovering how teachers and students make sense of what happens in their classroom. 
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CHAPTER 2: LITERATURE REVIEW 

This literature review summarizes published research in the following areas: models for 
AT within secondary/postsecondary education; integration of AT in learning; teacher perceptions 
of AT use; and student perceptions of accessibility using AT or mainstream applications. These 
topic areas share a focus on the details of implementing accessible or assistive technology in 
secondary and postsecondary settings. The selected articles and book chapters explore the goals 
and purposes of stakeholders who provide accessible or assistive technology for classroom 
settings, as well as the experiences of teachers, service providers, and students within these 
settings. The premise underlying this body of research is that teachers appreciate the need to stay 
informed about best practices and will attempt to employ this information as they respond to the 
individual needs of students. My research questions were generated from the existing literature 
which emphasizes the difficulties in implementing assistive technology (Hasselbring & Bausch, 
2006; Edyburn, 2009, 2013) and the barriers experienced by students and teachers (Holmes & 
Silvestri, 2012; Edyburn, 2013; Bausch et al., 2015). The articles and book chapters discussed 
below describe the practices, beliefs, and expectations of teachers and the relationships that 
develop between teachers, students, and technology during reading and writing activities. An 
underlying assumption within the literature is that technology integration presents challenges for 
teachers of typical students and represents an even greater challenge within classrooms that 
include students with disabilities (Leddy, 2010; Davies, 2011). Gaps within the literature are 
discussed in a summary at the conclusion of each section. 

As Hew and Brush (2007) noted, despite the lack of a standard definition of technology 
integration in educational settings, these discussions encompass the use of resources such as 
desktop computers, laptops, software, and the Internet for instructional purposes. Edyburn (2007) 
described the scarce research about integrating AT into reading instruction and the urgent need to 
“critically examine the instructional design embodied in our technology interventions.” If a 
significant portion of educators “believe that student performance aided by technological tools 
does not reflect true competence,” then technology use within reading/writing may continue to 
be offered as a remedial toolkit for “struggling” students outside the general curriculum 
(Edyburn, 2007). The traditional “deficit” model of disability has led teachers to believe that 
reading/writing abilities are intrinsic to individual students (Harry & Klingner, 2007). According 
to that model, the central role for special education teachers is to become diagnostic experts who 
identify and remediate deficits by classifying and grouping “deficient” students—a process that 
McDermott and Varenne (2006) called “isolation, diagnosis, and remediation” (p. 4). 
Throughout the 1990’s and into the present, much time and effort has been devoted to using 
technology as a delivery system to provide extra practice in foundational or constrained skills for 
students who performed below grade level on standardized tests.  

After secondary students are grouped based on assessment results, remedial offerings 
centered on skill-based, targeted interventions rarely include possibilities for contingent, 
relational interactions between students and teachers within instructional contexts (Struck & 
Vagle, 2014). As Edyburn (2013) noted in an article on assistive technology for writing, even 
when students with disabilities improve component skills, they must still learn how to integrate 
those skills within settings that afford frequent and varied opportunities to read, write, and 
receive feedback. However, the tendency for special education interventions to target 
foundational reading skills within elementary settings means that very little evidence exists to 
demonstrate how secondary and postsecondary educators can integrate accessible or assistive 
technology into literacy instruction. Administrative decision makers must weigh the uncertain 
benefits of supporting students with compensatory assistance within general education classes or 
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instead provide separate clinics, labs, or classrooms to remediate student deficiencies in 
component skills. One of the underlying conflicts revealed throughout this literature review is 
whether technology is best used to improve specific skills through extra practice or to provide 
compensatory support for literacy across multiple settings. As Engeström (1987, 2015) proposed 
in his work on activity theory, we can observe interactions between multiple activity systems 
with competing or conflicting purposes, or find areas that have developed resistance to change 
within a single activity system.  
Models for AT within Secondary/Postsecondary Education 

The rationale for providing technology-based learning resources is to increase access and 
participation in the general education curriculum for students with disabilities who would 
otherwise face barriers with reading or writing (Edyburn, 2009; Leeman, 2013; Burgos, 2015). 
Legislation related to accessible technology adds to the multitude of other compliance 
responsibilities for stakeholders within K-12 school districts, County Offices of Education 
(COE), and postsecondary Disability Resource departments. Legislation on AT in educational 
contexts includes the Individuals with Disabilities Education Improvement Act (IDEIA) and 
subsequent reauthorizations (§300.105), which mandate that AT considerations form a part of a 
qualifying student’s IEP. Secondary and postsecondary schools are required under IDEIA (2004) 
or the Technology-Related Assistance for Individuals with Disabilities Act of 1988 (§2201 et 
seq) to provide AT for a student if it is determined to be needed to access the curriculum. 
Guidelines from the National Council on Disability (NCD, 2001) state that individuals with 
disabilities have a right to “appropriate support services and assistive technology” to promote 
learning in inclusive settings with nondisabled peers. The Every Student Succeeds Act (ESSA, 
2015) defines digital learning as “any instructional practice that effectively uses technology to 
strengthen a student’s learning experience” (§7112) and encourages inclusive use of digital or 
blended learning. 

Despite this network of legislation defining the overall goal of overcoming access 
barriers for students with disabilities, each educational organization may encounter 
implementation challenges due to budget constraints, lack of qualified AT professionals, or the 
tendency to prioritize assessment obligations over instructional support.  While AT services and 
supports are mandated, there is not a unified set of state or national certification standards for AT 
professionals. In the K-12 schools, an assistive or adaptive technology specialist might be 
certified as a general or special education teacher, an occupational therapist, a speech and 
language pathologist, or a physical therapist (Burgos, 2015). Zabala, Blunt, Carl, and Davis 
(2000) provided an extensive list of quality indicators for assistive technology (AT) in school 
settings, including quality indicators for implementation and professional development for AT 
service providers. Articulating these quality indicators and professional standards is an important 
contribution toward developing shared goals about accessible technology within educational 
organizations. What is less clear on a national, state, or local level is the extent to which 
knowledgeable AT service providers are included in discussions of how to achieve those goals. 

In a report titled Technological Supports for Acquiring 21st Century Skills, Chris Dede 
(2010) wrote, “In 21st century work, knowledge is grounded in a setting and distributed across a 
community, rather than abstract and isolated within individuals” (p. 8). When educational 
organizations frame wide-ranging discussions about educating students within increasingly 
technological environments, it is important to consult AT service providers about support for 
students with disabilities. Within either general and special education settings, students with 
disabilities benefit from accessible technology that can “ensure they have equal opportunity to 
learn technology skills to be prepared for the job market after high school” (Lombardi et al., 
2016). 
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An article by Anthony (2011) examined the first three years of a pilot program that 
provided classroom laptops within one school district and documented how technology 
implementation led to instructional changes for two teachers who participated in the program. 
The author provided a theoretical framework for her analysis based on Engeström’s (1987, 2015) 
activity theory: 

“the work of implementing technology in schools is achieved through teachers’ and 
leaders’ involvement in at least two activity systems: (a) the system of technology 
planning that district administrators and technology leaders typically carry out and (b) the 
system of technology integration that teachers enact in their classrooms” (Anthony, 
2011). 
Anthony coded classroom observation data to show the frequency of technology use and 

whether technology was either seamlessly embedded or peripheral to classroom routines. The 
two participating teachers showed differences over the study period: one teacher’s use of 
technology increased while the other’s remained unchanged. Comparing the complementary and 
contradictory linkages among teachers, their colleagues, and district systems led Anthony to 
conclude that teachers with “more positive support for technology integration” are more likely to 
increase technology use.  

With teachers providing 1:1 student access to the laptops throughout the school day, the 
program described in Anthony (2011) could be classified as an incremental change using 
Edyburn’s (2013) characterization of technology interventions. The implication Edyburn draws 
from the incremental changes resulting from digitization is that “technology could serve an 
assistive function for every student.” In other words, making a laptop available to every student 
increases the chance that students “will no longer have to wait for curriculum accommodations 
and modifications” (Edyburn, 2013). Instead of students waiting for an expert to provide 
assistive technology, when the entire classroom (or school district) uses laptops, devices could 
possibly be individually configured to provide any necessary accommodations. While this might 
serve as an example of a UDL strategy, Anthony (2011) does not say if the district where she 
observed chose the laptop program for that purpose.  

The IDEIA (2004) and its reauthorizations mandated system-wide adoption of UDL 
strategies for K-12 education, defining UDL by referencing the Assistive Technology Act 
(1998):  

“a concept or philosophy for designing and delivering products and services that are 
usable by people with the widest possible range of functional capabilities, which include 
products and services that are directly usable (without requiring assistive technologies) 
and products and services that are made usable with assistive technologies” (29 U.S.C. § 
3002[19]). 
More recently, the Obama administration asked states to provide a summary of their 

implementation plans for UDL strategies as a means of improving student achievement, 
demonstrating an increased level of concern for accountability at the state level (Edyburn, 2013). 
While applauding the possibilities offered by accessible and assistive technology, Edyburn also 
cautions that new technologies do not always ensure increases in student achievement, writing 
that “technology is a strategic tool to achieve the goals of special education by supporting 
students with disabilities… if educators are willing to advocate and act on their beliefs.” This 
statement highlights shared goals and purposes across and within educational organizations, 
evoking the technology planning activity system and the technology implementation activity 
system outlined by Anthony (2011). As Edyburn (2013) noted, provisions within the Assistive 
Technology Act clearly recognize that devices alone are insufficient to enable individuals with 
disabilities to enhance functional capabilities. Assistive technology services include coordination 
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and planning to ensure that after individuals acquire assistive devices or software, they will also 
receive the ongoing support necessary to integrate AT into their existing educational goals and 
plans, “coordinating and using other therapies, interventions, or services with assistive 
technology devices, such as those associated with existing education and rehabilitation plans and 
programs” (20 U.S.C. §14O1[2]). 

An article by Fullan and Langworthy (2013) states the importance of technology planning 
at times of educational change: “This orientation toward system-wide diffusion of new 
pedagogies begins with cultural coherence and initial engagement, and then brings in tools and 
programs to support realignment.” Placing technology tools into classrooms without establishing 
this coherence can result in disparities such as those found in a study by Inan and Lowther 
(2010). The authors used a path model to that took into account school-level factors such as the 
availability of computers, technical support, and overall support, with a sample size of 1,382 
teachers in 54 schools. Their findings showed that school-level factors had a positive influence 
on measures of technology integration: “The higher the value of these variables, the higher the 
teachers’ technology integration” (Inan & Lowther, 2010). Where school-level factors indicated 
less support, teachers tended to score lower on measures of technology integration. A study by 
Inan, Lowther, Ross, and Strahl (2010) examined different types of computer applications related 
to teachers’ classroom practices, with observation data from 143 lessons in classrooms that 
received federal technology grants. The authors described findings showing that time spent on 
skill-based drill and practice applications was negatively related to project-based learning 
outcomes. Even though drill and practice activities were self-paced and completed individually, 
they did not ensure active student engagement in learning. Classroom practices by some teachers 
in the study encouraged student-centered or project-based lessons, with students using the 
computer as a tool to access Internet, word processing, or presentation software. In other 
classrooms, a different pattern emerged when teachers employed drill and practice software. 

The empirical studies discussed thus far (Inan et al., 2010; Anthony, 2011) did not ask 
teachers to supply information about how students with disabilities were affected by technology 
integration. In the field of special education research, it has historically been the case that the 
majority of empirical studies focused on one specific intervention in isolation (Forgrave, 2002). 
The remaining sections of this literature review examine research findings that suggest educators 
are moving beyond “isolated” interventions and confronting the complex process of integrating 
accessible or assistive technology into literacy instruction for secondary and postsecondary 
students. 
Integration of Assistive or Accessible Technology in Learning 

This section discusses articles and book chapters that present evidence on how teachers 
were able to integrate assistive or accessible technology in a variety of secondary and 
postsecondary settings. A description of assistive or accessible technology applications from 
these articles is included in Appendix C.  

Literature search procedure. A database search (Education Full Text, Academic Search 
Complete, Education Research Complete, ERIC, PsycINFO) of peer-reviewed materials since 
2000 returned 173 results with the terms “technology” “reading” “assistive” and “disabilities” in 
the subject line. Of these results, 59 items were selected after screening out studies focused on 
English Learners, social skills, and elementary or emergent reading instruction. Using this list of 
items, most (not all) books, dissertations, and periodicals were screened out and another search 
was run on the remaining 50 results using “secondary” in the subject line. This returned only 
nine items. However, through reading the abstracts of the 50 items, it became apparent that many 
of them did indeed describe research in secondary or postsecondary settings. The empirical 
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papers focused on technology interventions to support reading/writing for students with 
disabilities are listed in Table 1. 

Table 1.  
 
Literacy Interventions using Assistive Technology, Accessible Technology, or AAC  

Author, Year 
published 

Research Type Participants and 
setting 

Technology delivered Literacy goals 

Higgins & Raskind 
(2000) 

Intervention program 
(pre/post) 

Students with LD age 
9-18 

Speech recognition 
system 

Word recognition, 
comprehension 

Hetzroni & Shalem 
(2005) 

Multiple probe design 
across students 

Students age 10-13 
with autism 

Computer application 
and AAC 

Matching symbols with 
standard fonts 

Elder-Hinshaw et al. 
(2006) 

Intervention program 
(pre/post) 

Upper elementary and 
middle school students 
with LD 

Multimedia, AT with 
Powerpoint and 
Kurzweil 

PA, decoding, fluency, 
comprehension 

Gillette (2006) Case study One 7th-grade student 
with learning 
disabilities, teachers, 
AT specialists 

Write OutLoud 
(Johnston) word 
processer with speech 
features 

Reading, writing, spelling 

Lange et al. (2006) Intervention program 
(pre/post) 

93 students (age 14-
15) with reading 
difficulties 

4 software tools 
(speech synthesis, 
spellchecker, 
homophone tool, and 
dictionary) 

Compensatory 
effectiveness on computer-
based tests of literacy 
skills 

Hetzroni et al. (2009) Writing software 
intervention with pre- 
and post-test 

80 students (K-12) at 6 
schools 

Writing with 
Symbols© software 

Gains in language and 
specific literacy skills 

Horney, Anderson-
Inman, et al. (2009) 

Randomized counter-
balanced design with 
students using both 
types of notes 

10 5th-grade 
classrooms across 10 
elementary schools 

Digital note taking 
with voice notes/text 
notes (WYNN 
electronic reading 
system) 

Gains in comprehension of 
science texts 

Izzo et al. (2009) Intervention program 7 HS students with 
disabilities 

Online transition 
curriculum, eText 
system with speech 

Comprehension 

Schmitt, McCallum, 
Hale, et al. (2009) 

Experimental 
conditions: LWR, 
listening, reading alone 

4 students with 
reading and emotional 
disabilities 

Listening while 
Reading 

Comprehension rate and 
accuracy 

Bouck et al. (2010) Multiple-probe design 3 students 15-18 with 
intellectual or learning 
disabilities 

Pentop computer 
(FLYPen) and 
software 

Increases in writing quality 

Schmitt, McCallum, 
Rubinic et al. (2011) 

Alternating-treatments 
design 

3 HS students with 
reading disabilities 

Reading pen decoding Comprehension rate and 
accuracy 

Floyd & Judge (2012) Multiple baseline 
across participants 

6 postsecondary 
students with LD  

Classmate Reader Reading comprehension  

Schmitt, McCallum, 
Hennessesy, et al. 
(2012) 

Alternating-treatments 
design 

3 postsecondary 
students with reading 
disabilities 

Reading pen decoding Comprehension rate and 
accuracy 

Sturm (2012) Case studies across 3-
year writing 
intervention 

8-13 years, cognitive 
disabilities, AAC users 

AAC devices Developmental writing 
with reference to CCSS 

Ruppar (2014) Classroom observa-
tions, teacher 
interviews 

8 students (12-19) 
with severe 
disabilities, 4 
classroom teachers 

2 students used AAC, 
some use of 
computers by other 
students 

“Isolated” skills made up 
13% (n = 10) of literacy 
activities 

Lombardi et al. (2016) Online transition 
curriculum with 
embedded literacy 
instruction 

338 secondary 
students (57% 
w/disabilities) in 
career readiness 
courses 

Self-paced, blended 
format enabled text-
to-speech software 

Concept mapping, 
skimming/scanning, 
compare/contrast, 
summarizing 
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Papers that discussed teacher and student perceptions of AT use are listed in Tables 2 and 
3. Papers are discussed in more than one topic area where relevant.  

Nineteen articles or book chapters offered helpful reviews or syntheses of the following 
topics: aligning AT use to the curriculum (Purcell & Grant, 2002); alternative input/output 
devices (Scheffel & Agnew, 2003; Brodwin et al., 2004; Wepner & Bowes, 2004; Patti & 
Garland, 2015); assessment of needs for AT (Bryant et al., 2014); review of AT software for 
literacy (Forgrave, 2002; Hasselbring & Bausch, 2006; Wolfe & Lee, 2007; Edwards, 2008); 
reviews of spelling and reading interventions (Wanzek, Vaughn, & Wexler, 2006; Roberts, Leko, 
& Wilkerson, 2013; Ward-Lonergan & Duthie, 2016); evaluation of eReader or eText 
functionality and accessibility (Anderson-Inman, 2009; Berkeley & Lindstrom, 2011; Maatt & 
Bonnici, 2014); review of writing with assistive technology (Peterson-Karlan, Hourcade, & 
Parette, 2008; Koppenhaver & Williams, 2010; Hetzroni, 2012); Response to Intervention (RtI) 
and technology (Kennedy & Deshler, 2010). A literature review by Alper and Rahaninirina 
(2006) provided an overall look at AT research and practice but did not restrict its selection 
criteria to literacy interventions.  
Review and Critique of Empirical Research 

The first two studies listed in Table 1 focus on specific component skills thought to 
improve reading performance. The earliest study selected was by Higgins and Raskind (2000), 
who compared relative remedial effects using two different speech recognition systems, discrete 
speech and continuous speech. (Details about the Dragon Dictate and Dragon Naturally Speaking 
products by Dragon Systems can be found in the Appendix). Using a sample of thirty-nine 
students with LD (aged 9-18), the authors arranged for one group to use discrete speech 
recognition systems to produce writing on self-selected topics. Students in a control group 
received general instruction on using word processing for writing. An additional condition was 
added with a different group of students who used a discrete speech system to produce writing on 
self-selected topics. Instead of measuring the writing produced, Higgins and Raskind used pre- 
and post-tests on cognitive processing measures including phonological, orthographic, and 
semantic processing; metacognitive reading strategies; and working memory. Results of the post-
tests showed significant improvements with phonological processing only for the discrete speech 
group as compared to controls. The researchers attributed the differences in improvement to the 
characteristics of the two systems, saying “the continuous speech version does not utilize the 
word prediction component of the program as effectively as the discrete speech version when the 
correct word is not on the choice list initially.” They believed that users with spelling deficits 
“could be placed at a distinct disadvantage using continuous speech” as a method for producing 
written work (Higgins & Raskind, 2000).  

In Hetzroni and Shalem (2005), adolescent participants with autism used a computer 
program that measured their accuracy in a task that required them to match logos (from packaged 
food items) with the standard font orthographic symbols for each food item. The authors used an 
experimenter-designed assessment to measure each student’s word recognition accuracy during 
the intervention, generalization, and maintenance phases. They reported that five participants 
reached 100% accuracy with orthographic symbols within 5 to 11 sessions, and one reached 87% 
accuracy by eight sessions. Acquisition of orthographic symbols was seen as the first step 
towards conventional literacy, allowing greater participation in reading and writing activities. 

In one of the few available studies using a control group for comparison, Lange et al. 
(2006) showed a group of 93 secondary students with reading difficulties significantly improving 
in reading comprehension, spelling, and homophone error detection/correction while using tools 
within the Read and Write Gold application (TextHelp). Features of this software include visual 
and auditory presentation of text, speech input, and improved word prediction. After selecting 
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and pre-testing training and control groups, the authors introduced the RW Gold software to the 
two training groups. After the two-week intervention, post-testing used the same format as pre-
testing, except the two training groups used RW Gold to complete the tests. The control group 
completed post-tests without using assistive software.  

A case study by Gillette (2006) provided evidence showing how AT helped augment 
reading, writing, and spelling skills for one seventh-grade student with communication disorders. 
The team’s goal was to find a technology solution to help a target student improve reading and 
writing skills as they completed their “dynamic assessment process.” While using the 
Write:OutLoud software (Don Johnston, Inc.) to provide support with composition and spelling, 
the student’s work samples averaged 50% increases in length compared to baseline data, with 
spelling accuracy also showing improvements. The teacher and other team members found that 
the student was able to write independently, and reported that he was “beginning to integrate AT 
into his regular reading and writing assignments across the curriculum” (Gillette, 2006). 

A group of ten upper elementary and middle school students with reading disabilities 
completed a project using multimedia and electronic texts as part of a “comprehensive reading 
intervention program designed to improve the phonological awareness, decoding, fluency, and 
reading comprehension” (Elder-Hinshaw et al., 2006). The project required each student to 
create at least eight slides and to use the school media center and computer lab to prepare final 
presentations. Students used the Kurzweil 3000 assistive reading software, which assisted with 
reading texts and Internet sites.  The Gillette (2006), Lange et al. (2006) and Elder-Hinshaw et al. 
(2006) studies supplied examples of collaboration between teachers and service providers to 
provide a learning environment that integrated various forms of technology with literacy 
activities.  

Recent advances in technology have allowed researchers to track the results of 
comprehension strategies such as note-taking, moving beyond the specific component skills 
measured in the Higgins and Raskind (2000) or Hetzroni and Shalem (2005) studies. Horney, 
Anderson-Inman, and colleagues (2009) studied how an electronic environment with AT and 
electronic text supports provided scaffolding as students with reading difficulties worked with 
complex sentences and unfamiliar text constructions. The study used a randomized, 
counterbalanced design with students in alternating groups using either text notes or voice notes 
using the WYNN™  electronic software system. Within a larger group of 211 5th grade students 
across 10 schools, 18 special education students were assigned to the two groups separately from 
the general education students. Horney et al. (2009) reported that students who used voice notes 
showed larger increases from pre-test to post-test than students using text notes. The authors also 
examined student notes to determine if there were qualitative differences between notes 
produced by voice and those produced by text. While the overall results showed that students 
produced the same type of notes under both conditions (copying entire sentences from the text) 
the voice notes condition showed a slight increase in students rephrasing material in their own 
words. The authors also discussed the science booklets used in the study, which were to some 
extent summaries of the core science textbook “making the students’ task one of summarizing 
summaries” and possibly contributing to the strategy of copying existing sentences. 

A study by Hetzroni, Reinders-Kafri, and Almog (2009) included six schools, with 
participating classrooms serving elementary and high school students with physical disabilities, 
autism, cognitive limitations, deafness, or multiple disabilities. After teachers were trained on 
how to use a program named “Writing with Symbols©,” they implemented the program in their 
classrooms. Eighty students were tested at the beginning and end of the school year, with gains 
in specific literacy skills, language, and communication. The authors explained the benefits of 
the writing software, which includes speech-to-text capabilities: students used the software to 
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“voice the text out loud and compare between the original intent and the actual output” or 
“clarify a word in order to prevent misunderstanding of a sentence” (Hetzroni et al., 2009). The 
importance of teacher training was apparent as the authors reported that the literacy gains were 
“less significant in schools receiving partial training” and that some teachers did not use the 
program’s features to their “full potential.”  

Izzo et al. (2009) investigated the effects of eText on reading comprehension, using a 
system that displayed reading selections on a computer screen while students used headphones to 
listen to the text being read. Participants were seven high school students with disabilities 
enrolled in an online transition program. Text-to-speech support was used in a reversal design as 
the students used the software in a computer lab. Reversals (removal of text-to-speech support) 
began in Unit 4 for three students and in Units 7-10 for the remaining four students. The authors 
used AIMSweb Maze Reading assessments (Shinn & Shinn, 2002) to measure reading 
comprehension for pre-tests and post-tests. As a group, students increased comprehension scores 
to a mean of 6.98 after intervention, with a mean of 4.85 in baseline. Izzo et al. (2009) suggested 
that selecting text-to-speech support would be appropriate after teachers “first define the 
performance deficit, then apply a corresponding strategy to ameliorate the deficient behavior.” 
As seen in the Hetzroni, Reinders-Kafri, and Almog study, Izzo et al. also included specific 
recommendations for teachers within their Implications for Practice section. Both studies made it 
clear that replicating their intervention results depended on whether teachers could reliably 
follow the same procedures used by the researchers.  

A study by Schmitt, Hale, McCallum, and Mauck (2011) compared listening-while-
reading (LWR) software with silent reading (SR) for 25 middle-school students with learning 
and emotional disabilities. The authors hoped to improve the ability of at-risk students to access 
grade-level curricular content with this text-to-speech accommodation. Each participant received 
grade-level reading passages and completed comprehension questions after silent reading or after 
LWR using the assistive technology. The authors found no significant differences in total, 
factual, or inferential comprehension between conditions, even when they controlled for reading 
ability. Schmitt and colleagues concluded that “accommodating for poor and dysfluent word-
decoding skills alone is not sufficient to improve the comprehension of remedial readers when 
engaged with grade-level material” (Schmitt, Hale, et al., 2011).  

A study by Floyd and Judge (2012) used a portable text reader called the ClassMate 
Reader (Humanware Group). Postsecondary students participating in the study could listen to an 
audio version of text while reading highlighted text on a screen. Comprehension questions 
related to the reading passages provided baseline and intervention scores. The authors reported 
mixed benefits from the text reader, with two students improving their scores by 50% when 
compared to baseline. However, the other students made only small improvements. Students 
responded to the social validity questions with positive reactions about the portability of the text 
reader and the possibility of reducing the time needed for reading assignments (Floyd & Judge, 
2012). 

Several intervention studies profiled the outcomes with small groups of students who 
piloted “pentop” computers (Bouck, Doughty et al., 2010; Schmitt, McCallum, Rubinic et al., 
2011; Schmitt, McCallum, Hennessesy, et al., 2012). The rationale for this technology is to 
relieve the teacher of the responsibility for providing 1:1 assistance to students during writing 
tasks: “technology-based procedural facilitators enabled students to become more independent, 
shifting the support from the teacher to the technology” (Bouck, Doughty, et al., 2010). Nowhere 
in these studies was it suggested that special education teachers had been trained to teach writing 
or that they provided writing support using an approach such as the Writer’s Workshop (Calkins, 
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2006). Any improvements noted in these studies take place against a background of students who 
do very little writing, whether independently or prompted by a teacher.  

Bouck, Doughty, and colleagues (2010) selected three secondary students with mild 
intellectual or learning disabilities and arranged a multiple probe design measuring baseline, 
intervention, and generalization writing performance for each student. The authors reported 
increases in written expression quality using writing prompts for compare/contrast and 
persuasive essays as the students used a pentop computer and software system (FLYPen, 
LeapFrog). After receiving training, each student used the system to write essays with prompts 
such as Why our school should allow student to eat lunch off-campus. A specific area of student 
improvement was measured in “providing details related to the topic of the essays” for the 
intervention phase as compared to the baseline phase (Bouck, Doughty, et al., 2010). The 
students’ improvements in written expression were limited to intervention phase only, with the 
compare/contrast or persuasive essays in the generalization phase receiving scores similar to 
those observed in the baseline phase.  

Another study evaluating the effects of a pentop system was Schmitt, McCallum, 
Rubinic, and Hawkins (2011), who used an alternating-treatments design to compare reading 
comprehension results of three secondary students with learning disabilities. A ReadingPen 
device (Wizcom Technologies) scanned the content of passages as students decoded the text 
(RP-D condition) using word pronunciation or using both the pronunciation and definition 
features (RP-DV condition). Each student also read passages and answered questions with no 
ReadingPen assistance. For two students, reading comprehension scores were highest using the 
pen with only the word pronunciation features (RP-D condition). For the third student, reading 
comprehension scores were highest in the control condition. The authors suggested that while the 
reading pens might be helpful for some students, there was insufficient evidence that using this 
pen system improved comprehension accuracy. Schmitt, McCallum, Hennessesy, et al. (2012) 
provided a similar study with pentop computers for three postsecondary students, although the 
intervention also did not significantly improve reading comprehension for the students. 

The intervention results reported by Schmitt, McCallum, Rubinic, and Hawkins (2011), 
Schmitt, McCallum, Hennessesy, et al. (2012), Bouck, Doughty, and colleagues (2010), Floyd 
and Judge (2012), and Schmitt, Hale, McCallum, and Mauck (2011) provided little evidence that 
reading pens, pentop computers, or listening-while-reading systems could improve reading 
comprehension for students with learning disabilities. Each of these literacy interventions was 
limited to just a few participants working with researchers during a relatively short time frame. 
The remaining articles in this literature review provided information about interventions that 
were incorporated into the regular literacy curriculum over a longer time frame.  

Sturm (2012) provided case studies of three students who participated in Enriched 
Writer’s Workshop during a 3-year pilot implementation in three classrooms. While this 
approach was first piloted by the author with three students from one classroom, fifteen other 
students in two different classrooms also participated in the study. Since the Enriched Writer’s 
Workshop was based on “traditional process-based writing instruction” (Sturm, 2012), teachers 
started with “the least amount of support” and added individualized scaffolds as needed during 
each stage of the writing process. Teachers used whiteboards to model word choices during 
writing activities, with students using the spelling features of their AAC devices to construct 
complete sentences. Sturm noted that this form of literacy instruction supported the CCSS 
curriculum, with AAC devices serving as an alternative to pencil-and-paper or keyboards during 
writing tasks. 

A study by Ruppar (2014) provided an analysis of literacy contexts, topics, materials, and 
literacy tasks for eight adolescents with severe disabilities. The author asked participating 
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teachers to arrange observation times during literacy instruction, but she avoided defining 
literacy, since “teachers’ conceptualizations about literacy directly affect students’ access to 
instruction.”  Deductive coding (Miles et al., 2014) was used to define categories and 
subcategories. For example, under the category for “topics” Ruppar listed a subcategory 
“isolated literacy skills” which included 13% (n=10) of literacy activities which “essentially had 
no topic beyond the rote literacy skill” (Ruppar, 2014). The majority of the time coded as 
“attending” (63% of activities overall) consisted of students listening to teachers read aloud with 
no response required. Under the category for “materials” the subcategory “computers or iPads” 
made up 8% of materials used while “VOCA/communication board” also made up 8% of 
materials, with two of the eight students using AAC devices. Ruppar discussed the importance of 
literacy experiences that provide opportunities for AAC users to “create novel messages and 
words, rather than relying on someone else to preprogram a device” and cautioned that the 
emphasis on discrete skills was “unlikely to result in students’ integration of literacy concepts 
and skills for everyday purposes.” 

With a sample of 338 secondary students with and without disabilities, Lombardi, Izzo, 
and colleagues (2016) implemented an online transition curriculum with embedded literacy 
strategies. The authors noted that “embedding reading into transition services remains a sparse 
topic” but that the blended program offered a context relevant to students as they select career or 
higher education goals. Reading strategies within the twelve curricular units included: concept 
mapping, skimming/scanning, compare/contrast, and summarizing. Eleven teachers used the 
curriculum in their classrooms while the seven control teachers did not. 

Teachers reported that the intervention group had approximately 57% of students on IEPs 
but the control group had 48% on IEPs. Teachers in the intervention classrooms received six 
hours of professional development and learned to navigate the program and to embed the 
curricular units within their regular classroom offerings. The control teachers offered career or 
postsecondary planning materials following “business-as-usual” practices for any transition 
services designated by their school districts. Students in both groups completed the AIMSweb 
Maze Test (Shinn & Shinn, 2002) as a pre- and post-test. 

Lombardi and colleagues measured increases in post-test scores for both the control and 
intervention groups, with the intervention group showing larger gains. Data analysis including 
multi-level modeling (MLM) allowed the authors to compare the pre-test and post-test scores of 
students with disabilities. These results showed that control group students with disabilities had 
no increase from the pre-test to the post-test. In their discussion of results, Lombardi and 
colleagues attributed reading gains to a blended environment offering literacy in “age-
appropriate and relevant contexts that enhance students’ motivation to engage in learning the 
skills needed to enter the 21st-century workforce.” The blended format potentially enabled text-
to-speech software for students who read below grade level, although the authors did not provide 
any details about how students used accessibility features. A self-paced online format allowed 
students to independently select the level of reading supports they needed. 

Summary of intervention studies. The empirical studies listed in Table 1 show how 
teachers and service providers attempted to improve literacy outcomes using assistive or 
accessible technology, with a wide variation in settings, participants, and purposes. Some 
studies, including Elder-Hinshaw et al., (2006); Sturm et al. (2012) and Lombardi et al. (2016), 
could be said to integrate technology across multiple literacy activities within the curriculum. As 
Edyburn (2013) noted, students need to improve component skills but must also learn how to 
integrate those skills within settings that afford frequent and varied opportunities to read, write, 
and receive feedback. To serve the larger purposes of full inclusion and participation in the 



 

 

 

20 

literacy curriculum, teachers and other stakeholders must look for ways to provide those 
opportunities by finding technologies that can compensate for students’ areas of limitation.  

A larger number of studies reflected teacher perceptions that students with disabilities 
benefit from remedial literacy activities, motivating many of the interventions focused on 
isolated literacy skills (Higgins & Raskind, 2000; Gillette, 2006; Schmitt, McCallum, Hale et al., 
2009; Izzo et al., 2009; Floyd & Judge, 2012; Schmitt, McCallum, Rubinic et al., 2011; Ruppar, 
2014). The remainder of the studies focused on the efficacy of specific tools under controlled 
conditions, without providing much information about whether any skills gained by students 
were maintained (Hetzroni & Shalem, 2005; Lange et al., 2006; Horney et al., 2009; Hetzroni et 
al., 2009; Bouck et al., 2010; Schmitt, McCallum, Hennessey et al., 2012). Teachers and the 
institutions surrounding them focused on identifying students’ areas of deficiency and then 
supplied solutions for each specific deficiency, illustrating the same practices that prompted 
Forgrave’s (2002) comment about providing specific interventions in isolation. The question of 
whether these practices are an example of conflicting activity systems, or instances of resistance 
to change within an activity system, are approached in the following sections that consider 
teacher and student perceptions of AT using within classrooms. 
Teacher Perceptions of AT Use within Classrooms  

In a literature review by Hew and Brush (2007), teacher attitudes and beliefs about 
technology use in the classroom provided evidence of uncertainty about the “relevance of 
technology to the designated curriculum.” Teacher attitudes and beliefs were described as factors 
in first-order and second-order barriers found within 48 studies reviewed, with Hew and Brush 
(2007) suggesting that changing teacher attitudes and beliefs would be less effective without 
corresponding changes to high-stakes national examinations that discourage use of technology. A 
common concern in the literature is that although teachers might be trained to use one or more 
forms of AT or accessible technology, they lack adequate preparation for using AT during 
instruction (Edyburn, 2009; Flanagan et al., 2013). Edyburn (2007, 2009) has attributed this gap 
to the remedial model of providing separate AT services for students with low-incidence 
disabilities, which has tended to take precedence over a more integrated instructional model 
appropriate for high-incidence disabilities and full inclusion. 

Additional articles that discussed teacher perspectives included: training for 
communication partners of AAC users (Kent-Walsh & McNaughton, 2005); a position paper on 
effective AT use for reading (Ruffin, 2012); a proposed network for teachers and AT specialists 
to share AT success stories (Ullman, 2014); and a workshop designed to increase teacher 
awareness of AT (Wood, 2016). The Kent-Walsh and McNaughton (2005) article focused on 
services for a population less likely to be included in general education classrooms (AAC users 
with multiple disabilities), but the authors specifically discussed the importance of providing 
“feedback and prompting for these educational professionals as they attempted to apply targeted 
strategies across classroom settings.” 

Teacher surveys, teacher interviews or questionnaires, and classroom observations have 
been the dominant methods for gathering information on teachers’ perspectives. Although most 
studies did not focus primarily on literacy instruction, teacher responses often reflected their 
classroom literacy strategies. The nine empirical studies that discussed teachers’ perceptions 
about how to integrate assistive technology, accessible technology, or AAC within classroom 
settings are listed in Table 2 below. 
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Table 2. 
 
Teacher Perceptions and Assistive Technology, Accessible Technology, or AAC 

Author, Year 
published 

Research Type Participants 
and setting 

Technology 
delivered 

Key findings 

Kent-Walsh and 
Light (2003) 

Interviews 11 general 
education 
teachers 

AAC device Lack of 
academic gains 

Bailey, Stoner, 
Parette, & 
Angell (2006) 

Interviews, 
observations, 
collective case 
study 

6 team members 
working with 
AAC users 

Low-tech and 
high-tech AAC 

Perceptions of 
team members 
about benefits  

Ruppar et al. 
(2011) 

Survey 69 teachers of 
students who use 
AAC, 40% 
middle/HS  

Teachers asked 
to respond based 
on their students 
who use AAC  

Significant 
barriers kept 
students from 
accessing 
inclusive literacy 
instruction 

Reed & Bowser 
(2012) 

Case Study 
focused on 
coaching and 
collaboration 

Teachers/team 
members 
supporting one 
student with 
cerebral palsy 

Alternative 
keyboard and 
computer 

Teachers had 
little knowledge 
about using AT  

Alkahtani 
(2013) 

Survey, phone 
interviews 

127 surveys, 3 
interviews with 
gen ed. & 
special ed. 
teachers 

93.7% do not 
use AT in 
classroom 

“Equivocal” 
attitude toward 
using AT in 
classroom 

Flanagan, 
Bouck, & 
Richardson 
(2013) 

Survey 51 special 
education 
teachers (7th 
grade teachers) 

20-item survey 
about AT with 5 
open-ended 
questions about 
benefits of AT  

Spellchecker 
programs (94%) 
and audio books 
(92%) were used 
most often 

Roberts & Leko 
(2013) 

Intervention 
study with 
individualized 
lesson plans 

3 student-teacher 
dyads, with 1 
student using 
AAC 

Teacher 
and 
paraeducator 
social validity 
questionnaire 

Intervention was 
difficult due to 
challenging 
student behavior 

Lawrence & 
Fraser Calhoun 
(2013) 

Survey 77 middle school 
and HS teachers 

Questions about 
technology use 
for literacy 
instruction 

Little evidence 
that technology 
is integrated with 
teaching/learning 

Ottenbreit-
Leftwich et al. 
(2015) 

Observations, 
interviews 

8 technology-
using middle 
school or HS 
teachers 

Technology 
topics included 
in pre-service 
education 

Supporting 
higher-level 
thinking using 
technology  
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Kent-Walsh and Light (2003) used semi-structured interviews to gather information from 
eleven general education teachers who had AAC users in their classes. Most of the teachers they 
interviewed offered positive statements indicating that their students increased their participation 
in classroom activities. However, some teachers, especially those who taught students at higher 
grade levels, reported that they were unable to assess whether students had made any academic 
gains. Participating teachers said they lacked training or support for alternative assessment 
arrangements that would have permitted them to evaluate student progress; as one teacher said, 
“It was hard to measure how much he was getting” (Kent-Walsh & Light, 2003). Teachers also 
raised concerns about time management and the ongoing support necessary to modify lessons on 
a regular basis. Support team members including speech therapists and educational assistants 
were valued for making academic content accessible to AAC users. One teacher noted that the 
educational assistant “made a lot of on-the-spot decisions about how to reinterpret an 
assignment” (Kent-Walsh & Light, 2003). 

A study by Bailey, Stoner, Parette, and Angell (2006) presented the perceptions of AAC 
team members who supported older students with AAC devices in middle school and high school 
classrooms. A team of six special education teachers and one speech-language pathologist (SLP) 
were interviewed by the authors using semi-structured interview questions about AAC device 
use across settings: AAC device selection, training, and support; instructional benefits of AAC 
use; and stress and time management issues associated with AAC device use. Teachers described 
the instructional benefits of AAC devices for their students in somewhat contradictory terms, 
listing “decreased need for teacher proximity to the student, use of AAC devices for assessment, 
increased participation in activities, and increased use across settings” (Bailey et al., 2006).  
While this article provided few details about how teachers supported AAC users during reading 
and writing lessons, observations and interviews showed that team members saw AAC use as 
“an integral part of students’ educational experiences” (Bailey et al., 2006). The finding about 
“decreased need for teacher proximity” was coded by the researchers as an instance of “effective 
teaching” because the AAC users could work on assignments more independently. One teacher 
seemed to associate teaching larger groups of students with greater teaching effectiveness “in 
terms of how much we can cover, how much we can teach, when I can stand in front of the room 
and teach four kids, three with devices” (Bailey et al., 2006). However, in their concluding 
section, the authors wrote that they didn’t fully investigate the “significance of specific 
advantages for the teachers.” Contradictions in this study arose as teachers expressed some 
purposes related to teaching effectiveness (or efficiency) while at the same time advocating more 
inclusive experiences for students. 

Ruppar, Dymond, and Gaffney (2011) provided an analysis of survey responses about 
literacy instruction from 69 special education teachers whose classes include students who use 
AAC. Findings showed that teachers favored “life-skills-linked” literacy instruction such as 
demonstrating comprehension by responding to picture schedules or text found within 
community or home settings. For this group of students, writing activities included “generating 
messages using a communication device or system.” The authors discussed the implications of 
their findings and suggested that the pattern of teacher responses indicated significant barriers 
that kept students from accessing literacy instruction in more inclusive environments.  

As reported in a case study by Reed and Bowser (2012), one participating teacher 
connected classroom time management challenges to AT use by a student: “I just can’t think 
about one more piece of equipment right now. It’s much quicker and easier to have the assistant 
write for him.” The authors described learning environments where teachers and other service 
providers had little experience or knowledge about using AT to support literacy. Reed and 
Bowser emphasized the need for individualized planning for “the integration of AT use into key 
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curricular activities” with teaching strategies to maintain student performance during reading and 
writing tasks. They recommended that service providers should develop ongoing coaching or 
mentoring relationships between AT specialists and classroom teachers to provide support for 
specific literacy activities. 

Flanagan, Bouck, and Richardson (2013) provided survey responses from 51 special 
education teachers about factors that encouraged or hindered use of assistive technology for 
literacy teaching. Many high-tech forms of AT described in the literature were reported as never 
being used by this sample of teachers, while low-tech forms were reported as being used more 
frequently (highlighters: 68.6%, outlining or flowcharting: 53%, flashcards: 53%). The authors 
reported that teachers thought AT was most effective when it “leveled the playing field” by 
providing accommodations during literacy instruction, and least effective if it led to “more 
problems and detracts from literacy instruction.” 82% of survey respondents answered the open-
ended questions, describing the relationships between their training with AT, their level of 
confidence, and their experiences using AT with students. 

An article by Roberts and Leko (2013) described findings from an intervention study that 
included weekly social validity questionnaires for teachers and paraprofessionals. One of the 
three student/teacher dyads in the study included a student who used AAC during reading 
intervention, with an individualized lesson plan targeting the student’s unique functional and 
academic goals. Among other responses from teachers and staff members, the validity data noted 
challenges with literacy instruction such as “difficulty finding the time to adapt materials, 
helping students access grade level content, and assessing students.” For two of the three 
students, including the student using AAC, the intervention interrupted the usual classroom 
routine with material more difficult than their previous work. Teachers interpreted student 
reactions to the intervention as “escape or avoidance behavior” (Roberts & Leko, 2013) and 
expressed frustration about students’ lack of progress. 

Questions about teachers’ attitudes towards AT usage by their students were part of 
Alkahtani’s (2013) survey of 127 teachers, which also discussed phone interviews with three 
teachers. The author reported that most (46%) survey participants agreed or strongly agreed that 
“assistive technology enables students to be able to access the curriculum.” A statement that 
“assistive technology requires so much extra time and slows the pace of learning for the class” 
elicited the following results: 70.1% teachers held a neutral response and 12.6% disagreed, but 
11.8% agreed. Alkahtani provided an illustrative quote from one interview participant: “I think 
using assistive technology might affect the students’ development in a negative way. It also 
requires a lot of time to be used, which slows the pace of learning for the student with disability 
and the whole class.” When similar comments came from more than one interviewee, Alkahtani 
coded those responses as a theme. Thus an emerging theme from survey and interview questions 
about teachers’ attitudes was an “equivocal attitude toward using assistive technology” 
(Alkahtani, 2013). 

A mixed-methods research design with a variety of data sources (Ottenbreit-Leftwich et 
al., 2015) provided insight into how teacher beliefs about technology influence their practice. 
The authors observed and interviewed eight teachers with expertise in technology use, finding 
that these teachers used technology both for teacher-centered, professional purposes and to foster 
“student comprehension and higher-order thinking skills.” Findings from this phenomenological 
“rich case” study contrasted with a survey of 77 teachers using technology in their classrooms 
(Lawrence & Fraser Calhoun, 2013), which described technology use mainly for professional 
purposes (Powerpoint or multimedia presentations). While the Lawrence and Fraser Calhoun 
survey included open-ended questions about technology and literacy instruction, teachers offered 
“little evidence that technology is integrated and used as a teaching or learning strategy.” 
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Teacher perceptions and problems of practice. In Bailey et al. (2006), Reed and 
Bowser (2012), and Alkahtani (2013), teachers expressed perceptions of teaching effectiveness 
or efficiency by describing time spent providing 1:1 assistance to students as an interruption of 
“efficient” or “effective” whole-class instruction. While teachers advocated inclusive 
experiences for students, they seemed to characterize inclusion as more successful when 
technology helped their students complete assignments independently, minimizing 1:1 attention 
from a teacher or paraprofessional. These concerns about balancing whole-class instruction with 
1:1 assistance to individual students can be construed as problems of practice. An article by Horn 
and Little (2007) described how problems of practice were revealed through teachers’ accounts 
of classroom interactions, with linguistic cues showing how teachers described some events as 
“troublesome, challenging… or otherwise worthy of comment.” Evaluating these events as 
“poles of contradiction” (Engeström, 1987, 2015, p. 89) shows how the teachers’ efforts to 
provide high quality, flexibility, and variability within their classroom instruction conflicted with 
institutional notions of standardization and efficiency. 

Identifying problems of practice within teacher comments scattered throughout the 
available literature is unlikely to provide definitive conclusions, given the diversity of 
classrooms, students, and technology use represented in the studies I examined for the literature 
review. However, recurring themes such as time management and reducing the need for 1:1 
interaction with each student (Bailey et al., 2006; Reed & Bowser, 2012; Alkahtani, 2013) show 
how teachers tried to make sense of the benefits and drawbacks of technology implementation. 
The themes exemplified in this section of the literature review informed the design of my 
interview protocol, with open-ended questions that could provide opportunities for teachers to 
describe challenges or benefits associated with AT or accessible technology. 
Student Perceptions of Accessibility using AT or Mainstream Applications  

 The majority of published articles about student perspectives on using AT focus on 
social aspects of disability rather than how students think about literacy. Articles that considered 
social and cultural aspects of literacy and collected data illustrating student perspectives are 
listed in Table 3. Three review or theoretical articles that recommend further research into 
student perspectives are: Kim-Rupnow & Burgstahler, 2004; Trainor, 2008; Alper, Hourcade, & 
Gilutz, 2012. Kim-Rupnow and Burgstahler (2004) reported perceptions of students who 
participated in the DO-IT program from 1999-2005, quoting students on the benefits of access to 
computers and the Internet: “information is empowerment… there is virtually free access to 
information for everyone.” Trainor (2008) extended theories of social capital to current online 
social media users, linking increased online social interaction to successful educational outcomes 
for students with disabilities. Alper, Hourcade, and Gilutz (2012) addressed the “increasingly 
complex media ecology” for students with disabilities, with a potential “digital divide” 
increasing social isolation for students within media environments that lack accessible 
technology.  

Five studies that provided evidence about the perspectives of secondary or postsecondary 
students with disabilities are listed in Table 3. 
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Table 3.  
Student Perceptions and Assistive Technology, Accessible Technology, or AAC 

Author, Year 
published 

Research Type Participants 
and setting 

Technology 
delivered 

Key findings 

Hemmingsson et 
al. (2009) 

Mixed-methods, 
observations and 
interviews 

20 students age 
8-19 years 

AT devices Students prefer 
AT for reading 
or writing along 
with peers 

Bouck, Doughty 
et al. (2010) 

Multiple-probe 
design (social 
validity 
interviews) 

3 secondary 
students 

Pentop computer 
(FLYPen) and 
writing software 

Essay quality 
increased from 
baseline 
condition 

Wickenden 
(2011) 

Ethnographic 
study, interviews 

9 students age 
10-15 with 
cerebral palsy 

AAC devices School staff 
focus on 
building skills 

Naraian & 
Surabian (2014) 

Critical literacy,  
literacy as social 
practice 

One student-
teacher dyad, 
speech-impaired 
student 

Supported 
electronic text 

Literacy events 
as social 
interaction 

Chmiliar & 
Anton (2015) 

Participatory 
Action Research 
(PAR), 
meetings, 
interviews 

8 postsecondary 
(31-56) students 
with disabilities  

iPads with 
course materials, 
accessible apps 

Increased 
comfort, ease of 
use, portability 
of device 

 
Students interviewed by Hemmingsson et al. (2009) indicated that opportunities for social 

interaction were often more important for them than performing activities independently. 
Hemmingsson and colleagues designed a mixed-methods nested strategy to collect data during 
field observations and semistructured interviews to explore “student’s use of and experiences” 
with AT devices. From the students’ perspective, AT was seen as more useful when it provided 
“participation in real-life situations when performance opportunities, accessibility, and the 
feeling of being accepted by a peer group” (Hemmingsson et al., 2009). Students were affected 
by how often the teacher integrated AT devices into classroom activities, and expressed the 
desire to use devices for “reading and writing and modifications for accessibility.” 

Results of the Hemmingsson et al. (2009) study were echoed by findings from Bouck, 
Doughty et al. (2010), which reiterated that AT does not appeal to students in cases where “the 
student may find the AT annoying or socially stigmatizing.” The three high school students 
participating in the study were interviewed before and after the intervention, providing 
information on social validity after using the FLYPen system (LeapFrog) to complete academic 
assignments. The students expressed excitement about trying the system and agreed that 
“knowing how to write was important for success in school and later in life” (Bouck, Doughty et 
al., 2010). However, in interviews after the intervention, two of the three students said they 
experienced some frustrations when using the device, such as receiving repeated directions for 
steps they had already completed. The authors discussed the advantages of motivating the 
students to “change their writing process to include planning and organizing” as a result of using 
the system, implying that the students had previously been unwilling to spend time on the 
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prewriting phase of writing an essay. The software included auditory prompts on completing 
advance organizers, which may have been less acceptable coming from a teacher. Bouck and 
colleagues did not provide details about whether the prompts for advance organizers were 
audible to classmates or whether the students wore headphones. It is possible that using the 
system provided the appearance of independence while preserving instructional control over a 
pre-determined set of steps for writing an essay.  

An ethnographic study by Mary Wickenden (2011) revealed how adolescent students 
with speech disorders viewed their interactions with teachers. Wickenden’s interview 
participants described an environment where teachers related to individual students “in a ‘skills 
development’ kind of way” and expected them to use AT or AAC devices to improve their 
language skills. Students explained that some school staff members were better conversation 
partners than others and listed the characteristics of “good” and “bad” communicators. The 
following courtesies were appreciated during conversations: “talking to me directly, giving me 
time, giving me choices but also the option of saying it’s none of those” (Wickenden, 2011). 
Using ethnographic methods allowed Wickenden to communicate with students across settings 
and to explore how non-verbal communication added meaning during extended narratives. The 
author discussed how clinical literature “has tended to describe AAC users as often passive in 
interactions” and found that some behavior previously interpreted as “passive” was “strategic on 
the part of the AAC user” (Wickenden, 2011). 

An article by Naraian and Surabian (2014) links New Literacy studies with preparing 
teachers to support students with AT, and describes the competencies teachers need in order “to 
increase accessibility in the classroom.” Naraian and Surabian add to the literature about 
accessibility features within mainstream technology, describing how a student with significant 
disabilities can use tablet applications and participate in “routine literacy activities by virtually 
‘turning’ pages to read an e-book with text-to-speech supports.” The student perspective 
presented in a series of vignettes raises concerns about the shift between e-texts and printed 
standardized testing materials: “He particularly liked the option of slowing down the pace of the 
reading so that he could understand its meaning more readily.” However, the teacher was 
required to administer district-wide testing with no provision for accommodations, making it 
likely that the student would remain in a remedial classroom based on the results of standardized 
assessments.  

In their discussion of specific “literacy events,” Naraian and Surabian (2014) located 
teachers and learners within social interactions that included a variety of conventional and 
electronic texts used for different purposes. They concluded that teachers need to plan literacy 
events by defining the purpose for each activity, with technology playing a supporting role: “A 
mode (e.g., writing or image), therefore, should be connected with specific learning objectives” 
(Naraian & Surabian, 2014). The authors cited a National Council of Teachers of English 
(NCTE) report to reinforce the importance of “integrating multiple modes of expression and 
communication within overall literacy goals in the curriculum” (NCTE, 2005). The disconnect 
between the way students make meaning with electronic media and the way teachers are required 
to evaluate reading performance provided an example of conflicts that arise as “part of the 
backdrop of school leadership commitments that inform teacher priorities in the classroom” 
(Naraian & Surabian, 2014). Similar to the “poles of contradiction” (Engeström, 1987, 2015, p. 
89) seen with teachers’ perceptions of AT use, the flexibility to use multiple modes of expression 
during classroom instruction conflicted with institutional requirements related to student 
performance and assessment. 

Chmiliar and Anton (2015) used a Participatory Action Research (PAR) model in their 
study of eight adult learners with disabilities who were enrolled in distance education courses. 
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The authors provided comments from monthly meetings with students that reviewed how 
students were using accessible course materials with the iPad apps they had selected. Using pre- 
and post- interviews with each student, topics for investigation included how the iPad, course 
materials, and apps supported course work (Chmiliar & Anton, 2015). The students reported that 
they used a variety of software, with some overlap as several students used iStudiez Pro, Voice 
Dream, Dropbox, and Flashcards Deluxe. Not all of the students were enrolled in courses that 
included written assignments, but some students commented about specific difficulties with 
sharing documents with other devices, sending documents to print, or creating longer essays and 
papers. Positive feedback about the iPad tended to center on comfort, ease of use, and portability 
of the device. Only one student found the iPad less convenient than paper and pencil, saying that 
“using the iPad was considerably more work” (Chmiliar & Anton, 2015). For the majority of the 
students, the iPad served as a useful supplement to the laptops or desktop computers they were 
already using.  

As research by Hemmingsson et al. (2009), Bouck, Doughty et al. (2010), Wickenden 
(2011), and Naraian and Surabian (2014) observed, using mainstream technology-based supports 
not only enhances opportunities for access during literacy instruction, it can also dispel some of 
the stigma associated with AT or AAC use by adolescents and young adults. A small but 
growing body of research has documented the importance of the Internet and online social media 
for those with disabilities (Bowker & Tuffin, 2002; Trainor, 2008; McNaughton & Light, 2013). 
As a wide variety of electronic resources become available within classroom settings, the 
associated social practices that students develop outside the classroom become increasingly 
relevant to teaching and learning. Electronic resources have become more than simply “tools” 
within a school system and are now deeply embedded within the communities where students 
live. This includes students’ participation in online communities whose social dynamics differ 
from typical classroom learning contexts (Gee, 2005; Naraian & Surabian, 2014). 
Summary of Literature Review 

Within each area of the available literature, I selected articles and book chapters that 
illustrate the roles of assistive technology specialists, teachers, tutors or academic coaches, and 
students within learning environments. Given that these teams of professionals were working 
with students to accomplish shared purposes within educational settings, technologies were taken 
up as tools or resources during teaching/learning activities. Each selected article or book chapter 
provided evidence about how teachers and learners used technology tools to accomplish one or 
more purposes during specific activities. While the traditional teaching/learning roles are for the 
most part preserved, increasing students’ access to technology also implied increasing 
participation within larger virtual communities beyond the classroom. 

Examining the recent history and development of accessible and assistive technology 
shows how available tools were (and are) perceived as constraining or increasing the possibilities 
for student participation, which is an overarching purpose expressed through legislation related 
to full inclusion of students with disabilities. The perception that students with disabilities need 
remedial literacy interventions motivated many of the intervention studies (Higgins & Raskind, 
2000; Gillette, 2006; Schmitt, McCallum, Hale et al., 2009; Floyd & Judge, 2012; Schmitt, 
McCallum, Rubinic et al., 2011; Ruppar, 2014) while other researchers focused on finding ways 
to integrate technology within classroom literacy activities using a compensatory approach 
(Elder-Hinshaw et al., 2006; Sturm et al., 2012; Lombardi et al., 2016). Only a few studies 
(Bailey et al., 2006; Reed & Bowser, 2012; Alkahtani, 2013; Naraian & Surabian, 2014) showed 
evidence of competing activity systems, where district- or school-wide assessment priorities led 
teachers to select technology for “drill and practice” or highly-structured interventions. Teachers 
complied with their employers’ decisions about assessment systems, even when these priorities 
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meant that students with disabilities were excluded from age-appropriate content and full 
participation in the curriculum. More common in the literature were instances of resistance to 
change within a single activity system as illustrated by contradictory statements from teachers 
interviewed by Bailey et al. (2006) or Ruppar et al. (2011).  

For the most part, the educators portrayed in the available literature expressed a 
preference for applications that can be used to structure student activities (Lange et al., 2006; 
Bailey et al., 2006; Bouck, Doughty et al., 2010) while reducing the need for 1:1 interaction with 
each student (Bailey et al., 2006; Reed & Bowser, 2012; Alkahtani, 2013). Teachers continued to 
fulfill the role of educational directors or experts, diagnosing students’ learning deficiencies and 
dispensing technology solutions to remediate those deficiencies. However, within the larger 
context of literacy and technology within society, digital literacy offers possibilities for students 
to transcend limitations imposed by traditional print-based teaching and learning activities (Moje 
& Lewis, 2007).  

Outside school settings, consumers increasingly make technology decisions for 
themselves or family members with disabilities, often without the “lengthy multi-step process of 
clinical assessment, system prescription, and funding requests” (McNaughton & Light, 2013). 
While students with disabilities may explore a wide variety of applications currently available 
for communication, Internet use, or recreational use, it is unclear whether the applications most 
popular with adolescents are fully accessible.  
Relationship of Dissertation to Literature 

The empirical studies I selected and reviewed showed how teachers and service providers 
attempted to improve literacy outcomes using assistive or accessible technology, with a wide 
variation in settings, participants, and purposes. With the exception of a few studies (Elder-
Hinshaw et al., 2006; Sturm et al., 2012; Lombardi et al., 2016) most of the available literature 
failed to address the challenge of integrating technology across multiple literacy activities within 
the curriculum. To address these gaps in the literature, I examined teaching practices in multiple 
classrooms during literacy activities to see which (if any) of these environments provided some 
evidence of technology integration, as expressed in the QIAT Implementation indicator #2: 
“Assistive technology is integrated into the curriculum and daily activities of the student across 
environments” (QIAT Community, 2012). For my data collection and analysis, I examined 
teaching practices in multiple classrooms during literacy activities to see which (if any) of these 
environments provided some evidence of technology integration.  

The themes uncovered in the teacher perspectives section of the literature review 
informed the semi-structured design of my interview protocol, providing opportunities for 
teachers to describe challenges or benefits associated with AT or accessible technology. In 
addition, teachers were encouraged to express their beliefs and expectations about using 
technology in the classroom. According to Siedman (2006), semi-structured interviews are well-
suited for exploring attitudes, values, beliefs, and motives since the interviewer can adjust the 
wording, order, and follow-up for questions depending on each individual’s responses. 

The students described in the student perspectives section revealed the changing 
landscape of technology use, as instruction moves away from expectations about remediating 
“deficient” language skills and towards using technology to overcome barriers to reading or 
writing. The potential for observing similar shifts in how teachers and learners use technology 
informed my selection of observation classrooms where teachers have already received training 
with AT and accessible technology. At each of these sites, teachers who have tried out these 
resources with their students may have already experienced some of the same successes and 
challenges described within the literature.  By examining teacher and student feedback about 
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which forms of AT and accessible technology are worth the effort, I hoped to provide an updated 
picture of promising practices. 
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CHAPTER 3: METHODS 

A key methodological tool for describing exemplary teaching practices is the qualitative 
case study in educational settings where technology professionals, teachers, and other service 
providers are employing or planning to employ AT or accessible technologies. To gather 
information for this descriptive study, I interviewed key informants to identify secondary and 
postsecondary settings where these technologies have been integrated into literacy instruction. 
Three-tiered participant selection made it possible to further investigate teachers’ and students’ 
perspectives about how and why these technologies are valuable for teaching and learning. I 
observed the ways technologies were used in different settings and listened to teachers and 
students explain how technologies helped them with reading and writing. Teachers described 
their efforts to promote literacy for all students, including the small subgroup of students who 
had not responded to the technology interventions with improved academic skills or increased 
interest in content. In these cases, I followed teacher recommendations and observed each focus 
student complete assignments with and without AT or accessible technology, comparing the 
level of 1:1 assistance they needed in each condition.  

Table 4 shows how the participants, research questions and data collection methods, and 
the focus of analysis were organized. Research questions are provided as a reference to Table 4. 

1. What teaching practices do educators working with students with disabilities select and 
implement in order to integrate technology with literacy instruction and how do these 
practices reflect their beliefs and expectations about using technology in the classroom? 

2. How do adolescents and young adults with disabilities perceive the multiple uses of 
accessible technology, including assistive technology or AAC, within classroom 
contexts? 

3. What features of the learning environment (e.g., task complexity, text complexity, 
medium of presentation) drive students’ requests for help and/or teachers’ responses to 
those requests in secondary and postsecondary classroom settings? 

Table 4.  

Sampling—Three Tiers of Participants 

Participant Research Question and 
Data Collection Methods 

Focus of Analysis 

Key informants: Assistive 
Technology Specialist or 
Adaptive Technology 
Specialist 

• RQ #1  
• Interviews 

Characteristics of exemplary 
teachers and service providers 
using AT in secondary or 
postsecondary classrooms 

Secondary teacher, 
postsecondary instructor 
(community college), other 
service providers 

• RQ #1 and #3 
• Interviews 
• Classroom observations 

Perceptions of how, why 
technology is used to support 
reading/writing for students 
with disabilities 

Secondary or postsecondary 
students with disabilities, 
eligible for AT services 

• RQ #2 and #3 
• Interviews 
• Classroom observations 

Perceptions of how, why 
technology helps with 
reading/writing tasks 
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Participants 
Key informants within either a local County Office of Education (COE) or a community 

college were asked about teachers who currently provide literacy instruction for students who 
use AT. Interviewing teachers and observing classroom instruction led me to identify “critical” 
cases—defined by Patton as an example that will “facilitate ‘logical generalizations’ with the 
reasoning that ‘if it happens there, it will happen anywhere,’ or, vice versa, ‘if it doesn’t happen 
there, it won’t happen anywhere’” (Patton, 2002, p. 236). Using a semi-structured interview 
format ensured breadth and depth in interviews by focusing on each research area while also 
giving interview participants opportunities to discuss issues suggested by the questions. 
Uncovering natural variations within themes related to technology use and literacy made it 
possible to compare student and teacher perspectives of broad concepts such as technology 
integration or meaningful participation in education. Ultimately, presenting my findings using a 
case study template similar to that described by Murray et al. (2014) allows readers to evaluate 
the extent to which the findings of this work transfer to other settings and participants. 

An underlying assumption of all conversations with service providers is the mandate that 
potential AT devices and services be considered during IEP development and transition planning 
(Hulett, 2009) as well as requirements that AT services must be provided for eligible adults in 
educational settings (Cook & Hussey, 2002). Finding exemplars of best practices for AT use in 
tech-savvy Bay Area/North Bay settings might seem to be a simple task. However, evidence 
from recent policy reports suggests that California’s K-12 schools have lagged behind other 
regions and have failed to fully include special education service providers in pre- and in-service 
teacher education initiatives (McLaughlin et al., 2014; Thurlow, 2014). I based my data 
collection and analysis on theory within the field of special education as well as methodologies 
of case studies, grounded theory, and discourse analysis (Yin, 2003; Gee, 2005; Patton, 2002; 
Trainor, 2008; Wickenden, 2011; Wortham & Reyes, 2015). 

As I selected interview participants and observation sites, I learned more about the 
literacy instruction experiences and technology background of each participant. The job titles for 
each type of participant were listed in Table 4 and are discussed below. 

Technology Specialists. As a technology specialist, the adaptive or assistive technology 
professional is likely to 1) provide initial assessments of need for technology services, 2) develop 
an intervention strategy plan, 3) implement interventions once funding is secured and 4) evaluate 
and follow-up on the intervention (RESNA, 2015). For purposes of this study, participants 
described as technology specialists use one of several job titles. In community college settings, 
adaptive technology generally refers to adaptations that help students to participate during 
classroom instruction, while assistive technology is more inclusive and also includes equipment 
that students use for a variety of purposes during their daily lives. 

Assistive Technology Specialist. The United State Assistive Technology Act of 1998 
defines assistive technology as any “product, device, or equipment, whether acquired 
commercially, modified or customized, that is used to maintain, increase, or improve the 
functional capabilities of individuals with disabilities."  

Adaptive Technology Specialist. The term adaptive technology is less inclusive and 
refers to “an item that is specifically designed for persons with disabilities; devices which would 
seldom be used by non-disabled persons” (Family Center on Disability and Technology, 2009).  

Table 5 provides additional details about technology specialist participants. Although all 
AT specialists interviewed agreed that I could use their names in publications, using a 
pseudonym keeps the identities of their students or clients confidential. 
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 Table 5.  

Interview Participants: Assistive Technology Specialists 

AT Specialist 
Identifier 

Educational setting Office location Teaching or PD assignment 

Ms. Allen, 
AT Specialist 

College of Alameda Adapted Computer 
Learning Center 

1:1 assessments for students, 
1:1 learning lab and 
classroom instruction for 
students,  
PD for instructors and staff 

Mr. Martin, 
AT Specialist 

Marin County 
Office of Education 

Marin COE 
Technology 
Resource Center 

1:1 assessments for students, 
1:1 and group training for 
students,  
PD for teachers throughout 
county 

Ms. Rose, 
AT Specialist 

Santa Rosa Junior 
College 

Access Technology 
Center 

1:1 assessments for students, 
1:1, learning lab and 
classroom instruction for 
students,  
PD for instructors and staff 

 
Quality indicators for AT services. Assistive Technology professionals from the 

Quality Indicators for Assistive Technology (QIAT) Consortium have developed a set of quality 
indicators to help evaluate and improve their services (Zabala et al., 2000). For example, the 
Quality Indicator for Evaluation of the Effectiveness of Assistive Technology includes “data 
collection, documentation and analysis to monitor changes in student performance resulting from 
the implementation of assistive technology services” (QIAT Community, 2012). 

My assumption for this project is that AT professionals and some (although not all) of the 
teachers interviewed are aware of the QIAT quality indicators or other professional certification 
standards related to professional development and implementation. However, complete 
alignment with the QIAT indicators or other professional standards is not necessary for 
participating in this research project.  

Teachers and other service providers. Teacher participants included high school or 
middle school teachers, community college instructors or tutors, and technology specialists 
employed by COEs, school districts, or community colleges (Assistive Technology specialist or 
Adaptive Technology specialist). Teachers or tutors in secondary and postsecondary education 
also support literacy instruction for students with disabilities within in a content area (math) or 
Directed Studies or College Skills class. Non-teaching adult staff members in these programs 
were also interviewed or consulted. Table 6 provides additional detail about teacher interview 
participants, using a place-based identifier to simplify later references to each individual. 
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Table 6.  

Interview Participants: Teachers and Instructors 

Teacher Identifier Educational setting Classroom location Teaching 
assignment 

*Mr. Watson, 
Directed Studies  

Large public school 
district 

Middle School 
(7th/8th) 

Directed Studies – 
special education 
students 

*Ms. Sumner, 
Resource Math 

Large public school 
district 

Middle School 
(7th/8th) 

Math for special 
education students 

Ms. Oberg, 
Technology  
Elective 

Large public school 
district 

Middle School 
(7th/8th) 

Technology 
integration 
specialist/ 
Technology 
electives 

Mr. Britt, 
Resource English 

Large public school 
district 

High School 
(9th-12th) 

English for special 
education students 

Ms. Colton, 
Fall DRD 

Community College 
Disabilities 
Resources 
Department 

College classroom College and Career 
Prep 1 for students 
with disabilities 

*Ms. Park 
Spring DRD 

Community College 
Disabilities 
Resources 
Department 

College classroom College and Career 
Prep 2 for students 
with disabilities 

(*= Observation Classroom) 
 

Students. Student participants are eligible for AT services and are enrolled in secondary 
or postsecondary education. Students with disabilities ages 18-22 were enrolled in community 
college classes (Santa Rosa Junior College) while younger students (12-17) were enrolled in 
public middle school or high school classes. A list of focus students is provided in Table 7. 
Selection criteria for participants 

Two postsecondary teachers and two secondary teachers were identified and referred by 
the AT specialists because they currently support literacy instruction using technology supports 
for students with disabilities. The postsecondary teachers provide instruction for students with 
disabilities enrolled in the College to Career program at Santa Rosa Junior College 
(https://drd.santarosa.edu/c2c-program-overview). The College to Career Program spans three 
years, culminating in competitive paid employment for students with Intellectual Disabilities 
and/or autism. Students take classes within a cohort of 20, as well as participate in college 
classes and activities individually.  

The secondary teachers are credentialed special education teachers at public secondary 
schools in Sonoma County and Contra Costa County. These teachers serve as the 
English/Language Arts teacher (Mr. Britt), Directed Studies teacher (Mr. Watson), or Resource 
Math teacher (Ms. Sumner) for one or more small (10-20) classes of students with mild to 
moderate (M/M) disabilities. Types of M/M, high-incidence disabilities in these classrooms may 
include emotional and/or behavioral disorders (E/BD), learning disabilities (LD), and mild 
intellectual disability (MID). 



 

 

 

34 

Table 7.  

Focus Students: Secondary and Postsecondary Classrooms 

Student Identifier Educational setting Classroom location Special Education 
Placement 

“Vance” Large public school 
district 

Middle School 
(7th/8th) 

Mild/Moderate 
disability, more than 
50% in general 
education 

“Jody” Large public school 
district 

Middle School 
(7th/8th) 

Mild/Moderate 
disability, more than 
50% in general 
education 

“Bob” Community College 
Disabilities 
Resources 
Department 

College 2 Career 
program 
 

Certificate program 
(non-transfer) 

“Kevin” Community College 
Disabilities 
Resources 
Department 

College 2 Career 
program 

Certificate program 
(non-transfer) 

“Jennie” Community College 
Disabilities 
Resources 
Department 

College 2 Career 
program 

Certificate program 
(non-transfer) 

 
Each classroom is located on a public secondary school campus and the students may be 

attending general education classes for one or more classes during the school day. However, the 
students’ IEPs recommend small-group instruction and intensive English/Language Arts 
intervention so they have not been placed in general education classes for English/Language Arts 
instruction. One teacher with a mixed assignment (Ms. Oberg) teaches two periods of a 
technology elective and also serves as a Technology Integration specialist. All teachers were 
interviewed between May 2016 and November 2016, with the exception of one community 
college teacher who was interviewed in March 2017. 

The detailed selection procedures for participants described in the Human Subjects 
application were as follows: 

• Adult (18+) participants were contacted through email, phone, or mail. The researcher (C. 
Lipson) initiated contact. Adult participants are Assistive Technology service providers 
or teachers within organizations including the Marin County Office of Education, the 
Sonoma County Office of Education, College of Alameda, College of Marin, Santa Rosa 
Junior College, and Bay Area/North Bay school districts referred by initial contacts.  

• Three Assistive Technology service providers and four classroom teachers were selected 
for interviews from one or more of the organizations listed above (total = 7). Each adult 
participant received an informed consent letter describing conditions of the study for their 
signature and was invited to meet with the researcher (C. Lipson) at a time and place 
convenient to them. I selected teachers/classrooms for observation after completing the 
teacher interviews.  
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• All students in selected observation classrooms received an informational letter from the 
researcher explaining the voluntary nature of the study. To avoid the possibility of 
coercion or undue influence, students received no incentive to participate from the 
teacher or researcher and were told that they would receive no negative consequences if 
they decided not to allow the researcher to audio record their responses during 
observations of teacher/student interactions.  

• Student interview participants in postsecondary education settings were selected after 
observing classroom instruction with participating teachers. Within each of the 
classrooms I observed, possible student participants received an informed consent letter 
describing conditions of the study.  

• Students under 18 also received the appropriate consent forms to give to parents or 
guardians for their signature.  

• Only students who routinely use AT or accessible technology during literacy instruction 
(reading or writing) were invited to participate in interviews. A student with any form of 
disability that requires the use of AT or accessible technology during instruction meets 
the criteria for participation in the study.  Between one to three individual students from 
each observation classroom were invited to participate in interviews. 

• Elementary-grade teachers and their students were not selected for this study. 
Ethical Considerations 

UC Berkeley Protocol 2015-12-8228 (Exempt) was approved for interviewing assistive 
technology specialists and the teachers they referred to the researcher (C. Lipson). The related 
ethical considerations were addressed in the application for an Expedited Review (UC Berkeley 
Protocol 2016-08-9062) for the remainder of the project: 

• Adult participants had the opportunity to sign a Consent to Participate in Research form. 
• Participating teachers were consulted by the researcher and asked to recommend students 

who are eligible to use AT during routine classroom reading and writing activities. 
Students received a written introduction letter from the researcher describing the 
voluntary nature of the study. To avoid the possibility of coercion or undue influence, 
students received no incentive to participate from the teacher or researcher and were told 
that they will receive no negative consequences if they decided not to participate in the 
individual interview. 

• Even in classes composed entirely of students with disabilities, students have the right to 
avoid any discussion of their disability in front of classmates. To preserve the 
confidentiality of each student, I worked with the teacher to contact individual students 
discreetly and to leave it up to the student whether he/she wished to disclose to 
classmates that the researcher interviewed him/her. Details about each student’s disability 
are confidential and may not be disclosed by faculty members, school staff, or volunteers.  

• Before beginning each individual interview with a student, I had a conversation with the 
student to ensure that the student fully understood the consent or assent document. If any 
student did not demonstrate understanding of the consent or assent document, I did not 
proceed with the interview, even in cases where the parent had previously signed the 
Permission to Participate in Research form on behalf of students under 18.  

• If any interview questions made participants uncomfortable, they were free to decline to 
answer any questions or to stop an interview at any time. If observation procedures 
including audio recording made participants uncomfortable, they were free to decline 
audio recording or to stop the observation at any time. 
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• For all interview participants under 18, I prepared a Consent to Participate in Research 
form for their legal guardians; in addition, I prepared a letter to document the students’ 
verbal assent.  

• For all participants under 18, pseudonyms were used, and any individual features which 
did not add to the relevance of the research were kept out of written reports. For adult 
student participants, pseudonyms were also used. 

• There was minimal possibility of risk or harm to adult participants or students; however, 
there were possible problems of confidentiality. To minimize these confidentiality 
concerns, I limited access to audio recordings, transcripts, and other study records to 
myself and the principal investigator/faculty advisor. At no time were any audio 
recordings placed on the Internet or any web site, or transmitted through electronic mail.  

• The researcher(s) is not any research subject’s instructor, physician, or job supervisor. 
Data Collection and Coding 

The interview protocols for Assistive Technology professionals and the teachers they 
referred are provided in Appendix A (Protocols #1-#2). The overall aim of questions in these 
protocols is to determine (a) the particular AT tools teachers and their students are using during 
literacy instruction, and (b) the specific implementation strategies they employ to maximize their 
efficacy. In addition, AT professionals and teachers were asked about professional development 
(currently available or planned) to support integration of AT during literacy instruction. 
Interview responses from four of the teachers were to some extent validated by observation of 
the teachers’ practices or through interviews with students. Triangulating research findings using 
multiple sources of information can help strengthen qualitative research, according to Fraenkel 
and Wallen (2006).  

A detailed analysis of teacher responses to each interview question is presented in 
Chapter 4, while the detailed analysis of observation data and student interview responses 
presented in Chapter 5. To provide a higher level of detail for analysis, classroom observations 
and student interviews were included as part of the data about student/teacher/technology 
interactions as listed below.  

1. Classroom observations: Observation notes and audio recordings were used to closely 
examine student/teacher/technology interactions during the entire class during literacy 
instruction. Themes developed from open coding were used to compare classroom 
interactions across participants and settings and examined the degree to which teachers 
and students integrated technology into reading and writing activities.  

2. Audio recording of the entire class was used during observation sessions after providing 
an informational letter for teachers and students. Written notes were also taken in cases 
where recording did not take place. The purpose was to accurately record how technology 
was integrated into literacy instruction. Audio recording was used for the entire class at 
times when the teacher explained how to use technology (whole-class instruction) or 
when the teacher provided 1:1 help to a student who needed assistance with using 
technology.  

3. An observation protocol focused on literacy instruction was used at secondary 
observation classrooms (Appendix A, Observation Protocol). The observation protocol 
and other field notes supplemented interview findings and audio recordings to closely 
examine the student/teacher/technology interactions during literacy instruction. 

4. Individual interviews: Teachers received a written letter asking them to recommend one 
to three students for an individual interview. After teachers referred one to three students 
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per observation classroom, I invited students to participate in individual interviews using 
a cover letter introducing the purpose and procedure for the interview. Students (and 
parents/guardians, if applicable) received consent/permission/assent forms for individual 
interviews to read and sign.  

5. After I received consent/permission/assent forms for individual interviews, I scheduled 
interviews at the school sites. Students with disabilities (eligible for AT services) were 
asked about specific examples of how and why they use technology within literacy 
instruction. An interview protocol focused on literacy instruction was used at secondary 
and postsecondary sites (Appendix A, Protocol #2). Depending on the responses I 
received to the more general questions, during the interview I asked clarifying questions 
to gather more detail and asked participants to rate which resources are used most often 
and which are most helpful. One follow-up interview per participant was conducted only 
if that participant's answers in the original interview were unclear, and the follow-up 
interview used the same questions as the original interview.  

6. Audio recording was used during individual interviews after obtaining 
consent/permission/assent of students (and parents/guardians if applicable). Written notes 
were taken in cases where recording did not take place. The purpose was to accurately 
record how technology is integrated into literacy instruction.  

7. Interview data, field notes, and transcripts of recorded interviews were analyzed to 
examine perspectives of students and teachers/service providers about how technologies 
contributed to literacy. To improve the reliability of data analysis, I asked a second 
researcher to independently review coded data for about 10% of the materials.  

8. Member Checks: To ensure that my interpretations of interview and observation data 
were consistent with the understandings of teacher participants, some portions of 
analyzed data were presented to teacher participants for their comments. Teachers could 
comment on whether they agreed/disagreed that my analysis was consistent with their 
understandings. Teachers could choose whether to comment in writing or to provide 
verbal comments to me. Using member checks provides credibility to a study because 
informants can verify that the researcher’s interpretation of their words and actions match 
what they intended to convey (Lincoln & Guba, 1985). 

Coding During Data Analysis 
The initial round of thematic coding during transcript analysis focused on reading support 

(Interview Question 1) and writing support (Interview Question 2). Using nVivo software, 
interview transcripts were coded using “nodes” to mark responses that corresponded to either 
reading support or to writing support. (See Appendix B for the list of nodes.) For responses when 
the teachers referred to display or presentation applications used for whole-class instruction 
(such as Powerpoint) the response was coded as “reading, writing, or speaking” support 
(Interview Question 3). In the second round of coding, these nodes were classified into 
categories that clarified how the students’ needs for accommodations during whole-class 
instruction affected the teachers’ choices for displays or presentations. In particular, the second 
round of coding included “listening support” to reflect teacher comments that their students 
needed accommodations to ensure that they were able to adequately process text displayed or 
spoken aloud during class. Although none of the students in the observation classrooms were 
deaf or hard of hearing, other high-incidence disabilities represented included ADHD and 
auditory processing deficits, which are known to make it more difficult for students to retain 
textual information presented visually or read aloud during instruction. 

The remainder of the first-round coding consisted of organizing the interview responses 
to clarify which responses mainly applied to independent reading, which responses mainly 
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applied to independent writing, and which responses reflected concerns about student attention 
and behavior during whole-class instruction. Interview questions about improvements in reading 
or writing, challenges or barriers in implementing technology, and opportunities for sharing 
feedback among staff members provided an in-depth description of teacher perceptions.  

Additional themes related to technology/literacy integration have been suggested by the 
available literature on how mainstream technology-based supports enhance opportunities for 
access during instruction (Gillette, 2006; Anderson-Inman, 2009; Alper et al., 2012; Fitchen et 
al., 2014; Struck & Vagle, 2014; Bausch et al., 2015). Themes developed through participatory 
research methods on adolescent identity and technology use have been suggested by Wickenden 
(2011), Green et al. (2012), and Hynan et al. (2014). As with any form of participatory or 
qualitative research, emerging themes were developed and coded as participants discussed their 
experiences with technology use and literacy instruction. The codes helped me to quickly note or 
tally details collected during interviews and observations.  

One focus of analysis of the transcribed audio recordings was the QIAT Implementation 
indicator #2: “Assistive technology is integrated into the curriculum and daily activities of the 
student across environments.” This QIAT indicator uses a 1-5 rating, where 5 means “AT is fully 
integrated into the student’s curriculum and daily activities” and 1 means “AT included in the 
IEP is rarely used” (QIAT Community, 2012).  

Since my research questions centered on literacy instruction instead of on the entire 
curriculum or daily living activities, I did not require each potential interview participant to 
provide information on all dimensions of instruction taking place in the classroom. During the 
second round of the coding process, I linked findings from each interview participant to the 
QIAT indicators (Zabala et al., 2000) where applicable, to help me define the extent to which AT 
services were integrated with literacy. 

Areas of interest. With AT Specialist interviews, areas of interest addressed by the 
interview questions included: professional development, student outcomes, teacher feedback, 
existing data on AT. Using the QIAT indicator provides a 1-5 rating, where 5 means “AT is fully 
integrated into the student’s curriculum and daily activities” and 1 means “AT included in the 
IEP is rarely used” (QIAT Community, 2012). Additional areas of interest also emerged during 
qualitative analysis.  

With teachers/service providers, areas of interest addressed by the interview questions 
included: classroom participation, reading tasks, writing tasks, curriculum planning, barriers to 
participation, AT problems or troubleshooting. Using the QIAT indicator provides a 1-5 rating, 
where 5 means “AT is fully integrated into the student’s curriculum and daily activities” and 1 
means “AT included in the IEP is rarely used” (QIAT Community, 2012). Additional areas of 
interest also emerged during qualitative analysis.  

With students and teachers in observation classrooms, areas of interest addressed by the 
interview questions and observation protocol included: classroom participation, reading tasks, 
writing tasks, curriculum planning, barriers to participation, AT troubleshooting, asking for help 
with AT, asking for help with reading/writing tasks. Using the QIAT indicator provides a 1-5 
rating, where 5 means “AT is fully integrated into the student’s curriculum and daily activities” 
and 1 means “AT included in the IEP is rarely used” (QIAT Community, 2012). Additional areas 
of interest also emerged during qualitative analysis. 

Validity and reliability. A possible threat to the internal validity of the study is 
researcher bias while recording or coding qualitative data. To control for bias during interviews, 
I asked all interview subjects the same questions; I used follow-up or clarifying questions only 
when initial responses are incomplete or ambiguous. Transcripts of interviews were available to 
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detect significant deviations, additions, or deletions of interview questions by the interviewer. 
Off-topic remarks by participants were not coded or analyzed. 

To improve the validity and reliability of the instruments I created for interviews and 
observations, I developed these instruments in consultation with UC Berkeley and SFSU faculty 
or graduate researchers with expertise in literacy instruction and AT/AAC implementation. As 
described by Murray et al. (2014), following a template for each case study and using consistent 
interview protocols and observation protocols can help readers to evaluate whether the findings 
are transferable to other settings and participants. To improve reliability, I also consulted with 
peers and dissertation committee members on operational definitions and codes developed 
during data analysis. Developing a clear set of operational definitions for student/teacher 
interactions ensured that each interview and observation provided consistent data for subsequent 
analysis.  

Observation Settings 

Unlike most educational research in school settings, I did not set criteria for choosing the 
observation settings in advance of the interviews. Instead, I asked the AT Specialists to refer me 
to teachers who were, in their expert opinion, integrating technology with literacy instruction. 
The AT Specialists referred me to a number of teachers in three different counties, and I was able 
to interview four of these teachers. Teachers (including secondary and postsecondary teachers) 
referred in Alameda and Marin Counties were unable to participate due to time constraints. This 
meant that the remaining teachers referred by AT Specialists were located in 1) a community 
college located in Sonoma County and 2) middle schools in a large public school district within 
Sonoma County. The observation settings were chosen after completing the interviews, after 
determining that there was a good chance I would be able to observe teachers providing literacy 
instruction that integrated assistive or accessible technology. 
Postsecondary Setting   

The community college chosen for observations includes two Santa Rosa Junior College 
campuses in Sonoma County: the main campus is located in the largest city (Santa Rosa, 
population 174,200) with a second campus located in the next largest city (Petaluma, population 
58,000). In 2013, the California Community College Chancellor’s office reported 26,674 
students at the SRJC campuses. Students with disabilities include between 1.8% to 2.6% of all 
students (www.fact-book.santarosa.edu) and the SRJC website states that “in accordance with 
the provisions of Sections 504 and 508 of the Rehabilitation Act and the Americans with 
Disabilities Act (ADA), the College provides students, faculty, staff, and visitors with reasonable 
accommodations to ensure equal access to the programs and activities of the College.” Any 
student with a disability may receive an evaluation by the Disability Resources Department 
(DRD) and be referred to the Access Technology Center (ATC) for accommodations. After I 
interviewed the Access Technology Specialist (Ms. Rose), she referred me to two teachers who 
work within the College to Career program as most likely to have students with accommodations 
that include assistive or accessible technology. 

Access Technology Center (ATC). The ATC includes offices and computer lab space 
on both campuses, with labs open 8 am- 5 pm on Monday-Thursday and 8 am- 12 pm on Friday. 
Students with disabilities are referred to the ATC by their DRD Specialist after their intake 
appointments. Students can use specialized hardware (computers, equipment and furniture) and 
software to access documents, computer programs, the Internet, and other applications. Students 
can make an appointment with ATC staff for 1:1 assistance, or they can use drop-in hours. 
Students are asked to sign in using a computer station so that the lab can track who uses the 
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services. Types of alternative media include: electronic text (e-text); Braille; tactile graphics; 
audio books from Learning Ally; large print. 

College to Career Program (C2C). The DRD established these C2C program goals: 
“The mission of the College to Career program is to create and promote Career and Technical 
Education opportunities, that lead to gainful employment, for students with intellectual 
disabilities and/or autism in postsecondary education.” Students join a cohort of 20 students for a 
three-year program that supports their education goals through career and technical courses (non-
transfer courses). The AT Specialist (Ms. Rose) teaches a course in Assistive Technology for all 
students in the cohort during their first semester. The first teacher I interviewed (Ms. Colton) 
teaches College and Career Prep 1 in the fall semester, while the second teacher I interviewed 
(Ms. Park) teaches College and Career Prep 2 in the spring semester. All students in the first year 
of C2C are required to enroll in these two DRD courses. These teachers have training in assistive 
technology and are experienced in providing accommodations for students with disabilities. As 
staff members of the DRD, they serve as Disabilities Specialists and may schedule 1:1 advising 
meetings with C2C students or other students who receive accommodations. 

I scheduled one observation with a Student Success Coach who works in the ATC to 
assist the students placed in the C2C program. Students may also use the Tutorial Center at either 
campus; I scheduled one visit to the Tutorial Center in the Doyle Building at the Petaluma Center 
and observed students with disabilities using the Math Lab there. The Tutorial Centers are 
staffed by instructional assistants who have training in their subject areas and also by instructor-
recommended students. While the Student Success Coaches in the ATC have training in assistive 
and accessible technology, not every Tutorial Center staff member receives specialized training. 
All lab and library computers on both campuses have software available to provide text-to-
speech and enlarged print for those who need those accommodations.  

Lawrence A. Bertolini Student Center. The three-story Student Services Center 
replaced the earlier Doyle Center in 2009. The DRD offices moved into the new building and are 
located on the third floor. The two teachers I observed have offices in the DRD. The classroom 
where they teach is located on the 2nd floor of the student center and is accessible for wheelchair 
or limited mobility using an elevator. In addition, the classrooms in the building include 
Assistive Listening Device equipment. The student center is the next building over from Pioneer 
Hall where the ATC and the bookstore are located, and is also close to the library (remodeled 
and improved in 2006). After the clutter and noise during the remodeling of this portion of 
campus, the centrally-located buildings now provide a welcoming environment for all students. 
A cafeteria and café on the first floor of the student center and numerous benches and tables in 
the adjacent plazas attract students who might otherwise leave campus between classes. There 
are no residential facilities for the community college students.  

Demographics. Data from 2014 (www.fact-book.santarosa.edu) show 54% female, 
43.6% male, 2.4% unknown gender. 51.8% of students are White, 31.3% are Latino/Hispanic, 
4.5% are Asian, 4.0% are Multiple, 2.3% are African American, 1.2% are Native or Pacific 
Islander, with the remaining 5.0% Unknown. Degrees and certificates awarded totaled 4,813 and 
transfers to 4-year colleges totaled 1,630. 17,431 students were enrolled in day classes while 
6,980 were enrolled in evening classes only. For 2013-2014, there were 6,898 first-year students 
enrolled, with 2,596 first-year students listed as graduating from a school “Other” than the 21 
high schools within the county and 128 international students. For Spring 2013-2014, 3,623 
students were enrolled in 9-12 units while 10,877 were enrolled in .5 to 6 units.  
Secondary Settings   

The two secondary classrooms chosen for observations are located at middle schools in 
the Santa Rosa City Schools (SRCS). The teachers were referred by Suzanne Tribbey, the 
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coordinator at the Adaptive Technology Center for the Sonoma County Special Education Local 
Plan Area (SELPA). I contacted Tribbey in early 2016 and asked to schedule an interview with 
her, but she said that her office no longer evaluates students with mild/moderate (M/M) 
disabilities for assistive or adaptive technologies. When I was teaching in Sonoma County, the 
Adaptive Technology Center still provided technology accommodations for students with M/M 
disabilities. This changed at some time after 2011 and the Sonoma County SELPA now only 
provides AT for students with moderate/severe (M/S) disabilities. Although I did not rule out 
interviewing and observing teachers of students with M/S disabilities, Tribbey interpreted my 
questions about “integrating” technology and literacy to mean that I wanted to speak to a teacher 
who is supporting M/M students. She then referred me to a teacher within the Santa Rosa school 
district who has been trained as a Technology Mentor (Mr. Watson). The implication was that 
these services for M/M students are now handled at the district level rather than the county level. 

At the time I interviewed Mr. Watson, he was teaching Resource English at Westside 
Middle School.  He introduced me to two other teachers at the school, a resource math teacher 
(Ms. Sumner) and an elective teacher / technology integration specialist (Ms. Oberg). Due to 
schedule pressure at the end of the school year, I interviewed the two remaining middle school 
teachers in June 2016. After I received approval to observe classrooms, I observed Ms. Sumner’s 
classroom and Ms. Oberg’s classroom in January-March 2017. In Fall Semester 2016, Mr. 
Watson, the middle school resource teacher, moved to a different middle school (“Central” 
Middle School) within the SRCS. I observed the Mr. Watson’s classroom in February-March 
2017.  

Secondary observation classroom #1 (Westside). This middle school is located on the 
west side of Santa Rosa in an area with many rental apartments. While rents have increased 
throughout the county, this is one of the lowest-cost areas for families to find affordable housing. 
To increase the likelihood that students will maintain an academic focus across middle and high 
school, the district has developed a pathway for STEM (Science, Technology, Engineering and 
Math) education and made Westside the first middle school in the district to pilot a Maker 
elective where students make projects such as CO2 Racing Cars, Duct Tape items, functional art, 
and Rube Goldberg machines. A Digital Storytelling class uses the iMac lab for students to 
create digital films, photographs, and animation. Students use Accelerated Reader and ALEKS 
math programs with technology that can pace materials to individual student needs. Teachers at 
Westside were the first to be trained how to use Google Apps for Education and Chromebooks 
are available in each classroom. 

Demographics at Westside MS, with 382 seventh- and eighth-grade students, include 
85% Latino/Hispanic students, 6% White students, 4% Asian students, 2% African-American 
students, and the remaining percentages two or more races, Native or Pacific Islander, or 
Filipino. Students are 49% female, 51% male. English Learners are listed as 38.6% with low-
income students listed as 91%. For the 2015 Smarter Balance test results, data was available 
through the California Department of Education (http://www.cde.ca.gov/ds/si/ds/pubschls.asp).  

Overall, Westside students showed 52% at Level 1 (standard not met), 27% at Level 2 
(standard nearly met) and 20% at Level 2 (standard met) for English Language Arts; overall 
Westside students showed 71% at Level 1 (standard not met), 20% at Level 2 (standard nearly 
met, and 8% at Level 3 (standard met) for math. Scores for students with disabilities were 
reported for 65 students at Westside in 2015: for this group, 85% scored at Level 1 in English 
Language Arts and 91% scored at Level 1 in math. 

The middle school math teacher (Ms. Sumner) observed at Westside teaches four 55-
minute periods of Resource Math daily. The classroom is smaller than standard classrooms at the 
school and no class has more than 14 students. There are sufficient Chromebooks for every 
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student to have one during class, and students are asked to get a Chromebook and sign in when 
they arrive in class. The curriculum for periods 1 and 2 is similar to other seventh and eighth 
grades using Common Core Math at the school, with accommodations for students who have 
Mild/Moderate disabilities including ADHD, learning disabilities, and auditory processing 
deficits. The most prevalent form of accommodation is reading math problems aloud to students 
who read below grade level, to allow them to complete the computations without spending undue 
time puzzling over unfamiliar vocabulary. This accommodation takes place both during whole-
class instruction and 1:1 instruction, and in practice means that students rarely spend time 
completing grade-level math problems independently. Homework for these students consists of 
simple computation worksheets with fewer word problems. Students use calculators for all 
division problems and some multiplication problems as a form of accommodation. 

Period 1 for eighth graders only enrolls eight students, while Period 2 had 14 seventh 
graders at the beginning of the school year and later went down to only 12 students. The goal is 
to transition these students into general education classes, with some of them transferring after 
fall semester. Period 3, a smaller class of 10 students, includes some with moderate disabilities 
including autism and intellectual disability. These students have a modified curriculum and will 
take the Alternate Assessment rather than the Smarter Balance math assessment in the spring. 
Assignments for these students often use manipulatives to help them visualize math problems, 
with several carts and cupboards in the classroom containing materials for these lessons. Period 4 
is also a small class, with nine students who have emotional or behavioral disorders including 
some with autism. These students are considered by their teacher to be intellectually capable of 
joining a general education class but have a history of disruptive behavior that led to their 
placement in the smaller class. All classes include accommodations such as shorter assignments, 
working 1:1 with an instructional assistant, and receiving incentives for completing assignments 
or complying with classroom routines. A cupboard holds a selection of treats for students to 
choose after they accumulate enough points. 

I most often observed Periods 2 and 3, which were scheduled mid-morning (before and 
after the morning break period). For these periods, there was an instructional aide assigned to the 
classroom. In addition, one student in Period 3 also had a 1:1 assistant that accompanied her to 
all her classes. Period 4 students had a higher rate of absenteeism than other periods, sometimes 
due to suspensions. The teacher and the instructional assistant complained that Period 4 was the 
most difficult to teach, but complimented students in Period 3 as being the most compliant and 
“easy” to teach.   

Secondary observation classroom #2 (Central). This middle school is close to the 
city’s main commercial downtown shopping area. Housing is a mix of older single-family homes 
in various states of restoration, plus apartment buildings interspersed with commercial buildings. 
A large hospital is only three blocks away. Developing academics and leadership are central to 
the school’s mission statement, which lists offerings in Advanced English and history, a support 
curriculum for English Learners, pre-algebra, algebra readiness, algebra, seventh-grade life 
science, eighth-grade physical science, outdoor education, and robotics electives.  

Demographics for Central MS are accessible through the district’s website, and for 2015-
16 include: 687 seventh- and eighth-grade students, include 53% Latino/Hispanic students, 32% 
White students, 5% Asian students, 2% African-American students, and the remaining 
percentages two or more races, Native or Pacific Islander, or Filipino. Students are 53% female, 
47% male. English learners are listed as 17% with low-income students listed as 56%. For the 
2015 Smarter Balance test results, data was available through the California Department of 
Education (http://www.cde.ca.gov/ds/si/ds/pubschls.asp). Overall, Central MS students showed 
43% at Level 3 or 4 (standard met or exceeded) for English Language Arts; overall Central 
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students showed 32% at Level 3 or 4 (standard met or exceeded) for math. Scores for students 
with disabilities were reported for 89 students at Central in 2015-16: for this group, 89% scored 
at Levels 1 or 2 in English Language Arts and 92% scored at Levels 1 or 2 in math. 

The middle school resource teacher I observed at Central MS teaches four periods of 
Directed Studies. This class is not intended simply as a study hall—each class starts with an 
opening activity designed to encourage use of academic language and using evidence to verify 
claims. I was invited to observe Period 3, which enrolls 9 students with learning disabilities, 
ADHD, and autism. I visited this class regularly on Paragraph Tuesdays when the teacher 
provided a writing prompt. After the opening activity, students could work on homework 
assignments independently or with help from the teacher. One behavioral assistant attended the 
class providing 1:1 support for a student with autism. This assistant occasionally prompted other 
students to get started with homework. Completing planners and trackers for assignments from 
the students’ general education classes was also a focus during part of each class period. 

Students had the option to use Chromebooks to complete writing assignments using 
Google docs or other word processing software. When students finished homework assignments, 
they could use a Chromebook or use a desktop computer to log in to the ALEKS math system or 
the Let’s Go Learn math and English Language Arts system. Both of these systems are primarily 
used for assessment, but they have tutoring features that can be set to practice mode if the 
students want more hints or feedback about math problems or English vocabulary and 
comprehension. (For a description of these assessment/learning systems, see Appendix C.)   
Researcher Role 

As a researcher at the secondary and postsecondary sites, I maintained an observer role 
during classroom instructional time and rarely interacted directly with students. I informed 
students of the scope and purpose of my observations during my first visit to each classroom, 
giving each student in the classroom a letter describing my wish to observe how they used 
technology to support reading and writing during everyday classroom routine. After the initial 
visit, I entered the classrooms as quietly as possible, asking the teacher where I should sit and 
then taking written notes. I did not use a voice recorder or a recording pen until the second or 
third observation session in each classroom. To minimize collecting identifiable data, I turned on 
the recorder after attendance had been taken for the day.  

I saved any questions about what I observed to times outside of scheduled classes. In 
some cases, I was able to have conversations with teachers, but in other cases I sent emails with 
follow-up questions to avoid impacting the teacher’s schedule. As observations proceeded, I also 
had brief conversations with instructional assistants or paraprofessionals, again at times when 
they were not working with students. An interesting aspect of the observation process was the 
desire of instructional staff to “showcase” technology; I will discuss this further in the Findings 
and Analysis section of the study. This factor did affect my role as an observer because teachers 
and some other staff members would sometimes be apologetic about not using much technology 
during a lesson, as if I had given the impression that I was exclusively interested in the 
technology. At those times I would say something to the effect that I was interested in observing 
assignments completed with and without technology.  

None of the teachers or staff members were known to me prior to the study and I 
introduced myself as a former teacher at a high school within the Santa Rosa School District. In 
initial conversations with teachers, I identified some former colleagues who were well-known 
teacher educators, technology specialists, or literacy coaches at the time I was teaching. Many of 
these individuals have now retired from teaching, so mentioning them served to reinforce my 
stance that the current teachers (my interview subjects) were referred for their up-to-date 
knowledge about technology, the CCSS, Career/Technical Education, and current educational 
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practices. At all times I avoided implying that my experiences while teaching were in any way 
superior or more authoritative, or that anything I had learned as a doctoral student was superior 
or more authoritative. I emphasized that I was there to learn from the teachers, not to criticize or 
judge their teaching in any way.  
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CHAPTER 4: ANALYSIS AND FINDINGS FROM AT SPECIALIST  
AND TEACHER INTERVIEWS 

To help me identify teachers with expertise in technology integration, I interviewed AT 
specialists who work at County Offices of Education or at a community college Disability 
Resource Department (DRD) assistive technology center. These technology specialists provided 
examples of teachers who have been able to integrate technology with literacy instruction. I 
invited the teachers to become additional interview participants by sending personalized email 
requests explaining that they had been referred by an AT specialist. Using this tiered “cascade” 
sampling plan, I subsequently extended the study by asking selected teachers to allow me to 
observe literacy instruction within their classrooms. The AT specialist and teacher interviews 
were the primary source of data to answer my first research question: 

1. What teaching practices do educators working with students with disabilities 
select and implement in order to integrate technology with literacy instruction and 
how do these practices reflect their beliefs and expectations about using 
technology in the classroom? 

An overview of teaching contexts and the rationale for providing a technology integration 
measure within each educational setting is discussed in the section that follows. The detailed 
analyses of themes that emerged from the interview responses is provided after the overview 
section, with a comparison of secondary and postsecondary findings to end the chapter.  
Overview of Teaching Contexts and Technology Integration 

AT specialists interviewed for this study worked 1:1 or in groups with students in lab 
settings at a community college or at a technology resource center within a County Office of 
Education. These AT professionals also provided training for teachers, paraprofessionals, 
academic coaches and tutors, and other service providers. Teachers interviewed for this study 
had received training in assistive or accessible technology as well as other forms of educational 
technology such as Google Apps for Education. Secondary and postsecondary AT specialists and 
teachers mentioned three categories of technology used by their students:  

1) Text or graphics display technology used during whole-class instruction. Some text 
and graphics for whole-class presentations were interactive and could display student 
responses from tablets, laptops, or other devices linked to the teacher’s display.   

2) Applications or devices to make reading materials more accessible to support 
independent reading. The technologies that helped students with individualized 
reading support were mainly used outside the classroom for any homework 
assignments that required independent reading. 

3) Applications or devices to make writing assignments or notetaking more accessible.  
The data sources that contributed to Research Question 1, exploring ways to integrate 

technology with literacy instruction, included eight interviews with AT specialists or teachers. 
Each interview was audio recorded and transcribed. My first round of coding used the nVivo 
program to define nodes for participant responses to the interview questions.  

Using a semi-structured interview protocol, I avoided defining specific technologies or 
practices as “assistive technology” or “accessible technology,” relying on my interview 
participants to mention any relevant distinctions. One of the themes that developed across 
secondary and postsecondary interview responses was the participants’ explanations of Universal 
Design for Learning (UDL). Mainstream devices and applications that include accessibility 
options (such as Chromebooks or Google Docs) were seen as benefiting all students, as 
described by middle school teacher Mr. Watson.  
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Mr. Watson What you're talking about is Universal Design, and so it's that concept that 
something is accessible to people who don't have a disability or a need for 
the assistive technology, and it's also accessible for people who do have 
that need. There's so much there that is all about accessibility, and 
streamlining, and efficiency, and it's amazing, when you have a student 
who is in a classroom where everybody's using Chromebooks, that's 
Universal Design right there. (Mr. Watson, interview, 5/20/16) 

To some extent, interview participants rejected the need for precise definitions and 
terminology, focusing instead on the need to make content more accessible to all students. A 
high school Resource English teacher who supports students with learning disabilities explained: 

Mr. Britt This is an ongoing thought I have, is I find assistive technology is 
accessible technology. It was always in the world of disabilities, right, 
about how to make education or whatever more accessible. (Mr. Britt, 
interview, 5/16/2016) 

For AT specialists working at the community college level, educating other faculty 
members about UDL and accessible technology makes an important contribution to student 
success throughout the college. Ms. Allen commented that the faculty at her college had “some 
awareness” of UDL and that the “things that they do for our students who have disabilities may 
also work well for the students who don’t have disabilities” (Ms. Allen, interview, 2/29/16). The 
AT specialist from Marin County expressed his perception about the advantages of incorporating 
UDL principles at the school and district levels: 

Mr. Martin Schools that do look at Universal Design, make sure there's accessibility 
built into their programs, make sure that there's extra resources for those 
kids, those are the districts that are really doing it right. (Mr. Martin, 
interview, 3/2/16) 

These UDL principles represent the predominant model for technology integration in the 
contexts where the interview participants worked, with a focus on improving accessibility to 
content for all students as well as those who may benefit from extra supports and services.  

Table 8 lists the identifier for each AT specialist or teacher along with a preliminary 
measure for technology integration based on the QIAT Implementation indicator. Specifically, 
the QIAT recommends that sites adhere to this quality indicator: “Assistive technology 
implementation pertains to the ways that assistive technology devices and services, as included 
in the IEP (including goals/objectives, related services, supplementary aids and services and 
accommodations or modifications) are delivered and integrated into the student’s educational 
program” (QIAT Community, 2012). This quality indicator makes the connection between each 
student’s educational program and the extent to which any devices and services are delivered and 
integrated.  

If I used the scale provided for each QIAT indicator, I could choose a 1-5 rating, where 5 
means “AT is fully integrated into the student’s curriculum and daily activities” and 1 means 
“AT included in the IEP is rarely used” (QIAT Community, 2012). Before I observed any 
classrooms or individual students, the interview data alone were insufficient to support a rating 
using the QIAT 1-5 scale since my interview protocol did not elicit details about individual 
students. However, I considered the evidence from teacher interviews sufficient to form 
preliminary measures of technology integration within each classroom environment using ratings 
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of low, medium, or high. I based this classification on an overall assessment of the data gathered 
from the interviews with each participant. These interviews are unpacked in the subsequent 
reporting and analysis of findings, but my overall judgments are reported here to provide an 
advance organizer prior to presenting findings about technology integration. For this overview of 
data sources, I also identified the educational settings and teaching contexts described in each 
interview.  

Table 8.  

Data Sources for Research Question #1, Integrating Technology with Literacy Instruction 

AT Specialist 
Identifier 

Educational setting Teaching Contexts Technology Integration 
(Preliminary measurement) 

Ms. Allen Community College Literacy inside classroom  
Literacy outside classroom 

low 
high 

Ms. Rose Community College Literacy inside classroom  
Literacy outside classroom 

medium to high 
high 

Ms. Colton College and Career 
Prep 1 for students 
with disabilities 

Literacy inside classroom  
Literacy outside classroom 
Using Learning 
Management systems 

high 
high 

medium 

*Ms. Park College and Career 
Prep 2 for students 
with disabilities 

Literacy inside classroom  
Literacy outside classroom 
Using Learning 
Management systems 

high 
high 

medium to high 

Mr. Martin County Office of 
Education 

Literacy inside classroom  
Literacy outside classroom 

medium 
low 

*Mr. Watson Middle School 
(7th/8th) Directed 
Studies 

Literacy inside classroom  
Literacy outside classroom 

medium 
medium 

*Ms. Sumner Middle School 
(7th/8th) Math for 
special education  

Literacy inside classroom  
Literacy outside classroom 

medium 
low 

Ms. Oberg Middle School 
(7th/8th) Technology 
elective 

Literacy inside classroom  
Literacy outside classroom 

medium 
medium 

Mr. Britt High School 
(9th-12th) English for 
special education 

Literacy inside classroom  
Literacy outside classroom 

low 
medium 

(*= Observation Classroom) 
 

Overview: Postsecondary Settings 
I interviewed two AT specialists (Ms. Allen and Ms. Rose) whose students are eligible 

for services through a community college DRD. They primarily support students in a lab setting 
designed to 1) teach students how to use assistive or adaptive technology and 2) provide ongoing 
support to help students complete assignments for other classes.  

Neither of these AT professionals are literacy teachers, but they coordinate closely with 
the departments that teach developmental and transfer-level courses in English or college 
writing.  Their teaching practices emphasize hands-on demonstrations and opportunities to 
practice with applications and devices that increase access to course materials for students with 
visual, hearing, physical, or other barriers. Each of these AT specialists teaches semester-long or 
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short courses to groups of students who have been identified by the DRD as qualifying for some 
form of assistive software or device. In addition, students can schedule 1:1 appointments with the 
AT Specialist if they need additional support or any personalized software or device. The AT 
labs on both community college campuses also have drop-in hours, staffed by trained tutors or 
academic success coaches. 

In the interview with Ms. Allen, her responses suggested that very few of the students she 
trained use assistive or accessible technology during their content classes. It seemed that reading 
and writing during class were not a substantial part of technology integration for her students, 
except for a few students who used a note-taker during lecture classes. Most of Ms. Allen’s 
interview responses described how her students learned to use assistive or accessible technology 
to complete assignments outside of class. She described how community college students were 
using the text-to-speech applications they learned in the lab to complete reading assignments for 
their other classes by listening to the text read aloud. These applications allowed them to handle 
the volume of reading expected at the college level, giving these students access to a wider range 
of content areas and helping them keep up with assignments. Students also used word processors 
with accessibility features that could read each word aloud as they typed, ensuring that they 
chose the correct word to express what they meant. For reading and writing done outside of 
class, the level of technology integration for these students was high.  

The interview responses from Ms. Rose described the ways that students she trained used 
assistive or accessible technology during their content classes. Because of a program called 
College to Career (C2C) at the Santa Rosa campus, a cohort of about 20 students with 
developmental disabilities or autism starts classes every fall and stays together through a series 
of classes leading to a certificate. Because the C2C students need more accommodations for 
reading and writing during class, there was a medium to high level of technology integration 
within their classes. In addition, Ms. Rose’s interview responses described how her students 
completed assignments outside of class with text-to-speech applications that let them listen to 
text read aloud. Using these applications helped them keep up with the assignments in their 
college classes. Some students used voice recording programs that converted their speech to text, 
as well as word processors with accessibility features. As seen at the other community college 
site, the level of technology integration for these students was high when reading and writing 
outside of class.  

Interviews with the two DRD instructors (Ms. Colton and Ms. Park) on the Santa Rosa 
campus focused on the C2C students and their need for accommodations both inside and outside 
classes. The fall DRD instructor, Ms. Colton, worked with the new student cohort during their 
first semester in the C2C program, while the spring DRD instructor, Ms. Park, taught the same 
students during their second semester. Both instructors discussed a variety of ways students used 
the assistive technology they had learned in the AT lab, and explained that students gradually 
increased their use of accommodations over the course of a semester. Ms. Colton referred to the 
technology course taught by Ms. Rose in the AT lab: 

Ms. Colton Like I said, the 10-week technology series, that kind of, a few weeks in, 
there’s a little more buy-in when they might need something, or to refer 
back to when they’re learning about it. That’s been very helpful, we’ve 
been doing that now, for a couple of falls, this might be the third fall, I 
think, so it’s relatively new. That was something we developed because 
we saw that the students were having a hard time, understanding why they 
might want to use assistive technology, as well as how they might apply it 
to the material. (Ms. Colton, interview, 9/12/16) 
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The interview responses from Ms. Colton and Ms. Park described how they tailored their 
whole-class instruction for students who might be overwhelmed by large amount of text during 
class. Any text projected, whether using Powerpoint or the Canvas Learning Management 
System (LMS), was also read aloud to ensure that students comprehended the material. The 
College to Career Prep 1 (Fall) and College to Career Prep 2 (Spring) classes provide a Course 
Reader with worksheets and other materials to help orient the students to the program. All class 
texts are also available in PDF format so students can open the files with text-to-speech 
applications and listen to the text read aloud. While most of the students are able to complete 
assignments using conventional pencil-and-paper methods, they can also use the option to 
complete their written work electronically. Ms. Colton explained that her students often didn’t 
need to use AT-related resources, typically “not utilizing technology beyond a word processor” 
(Ms. Colton, interview, 9/12/16). 

By the time the spring DRD instructor, Ms. Park, saw the C2C cohort, they were starting 
to use more of the resources they learned in the AT lab. This instructor contributed additional 
information about how she was customizing her class Canvas pages to make them more 
accessible for her students. While both Ms. Colton and Ms. Park posted assignments and class 
notes to the Canvas pages, Ms. Park had also started to post video explanations of her homework 
assignments. Even if students were in class when she explained the assignment, they still liked 
being able to watch a video explanation of the assignment once they went home and wanted to 
start work: 

Ms. Park  The other thing that we've been using and we talked about, was doing the 
videos for homework, which I think has been really helpful in both of my 
classes because the students have talked about it and have emailed me 
when I haven't put it up there to say, I need the video. I think B. or A. 
from the C2C program asked for it specifically. (Ms. Park, interview, 
3/22/17) 

Both Ms. Colton and Ms. Park referred to the Canvas Learning Management System 
(LMS) frequently in their interview responses. To reflect these findings, I used nVivo to create 
nodes detailing LMS use to describe how teachers and students used this resource. A detailed 
analysis of these interview responses appears under the heading “Whole-Class Instruction.”  
Overview: Secondary Settings 

Turning from postsecondary settings to K-12 schools, I interviewed Mr. Martin, the AT 
specialist for the Marin County Office of Education. The Marin schools depend on him to train 
students, teachers, and other service providers such as speech therapists, and in some cases he 
also trains the families of students. Marin County’s Technology Resource Center provides a 
place to train individual students or teachers who schedule an appointment to learn about how to 
use assistive or accessible technology. Mr. Martin also schedules trainings for groups and 
individuals at different schools throughout the county. Since he does not lead a classroom full of 
students on a regular basis, most of Mr. Martin’s interview responses focused on how districts 
are implementing AT and how students are learning to use AT, with less information about how 
teachers might integrate AT within literacy instruction. He supplied two contacts for teachers 
that could provide good examples of technology integration, but neither of their sites agreed to 
host observations.  

When Mr. Martin described how schools implemented AT to support classroom 
instruction, he more often mentioned barriers to AT use instead of integration of AT during 
instruction. Based on the frequency of his references to challenges or barriers, it seemed that 



 

 

 

50 

some Marin schools were implementing AT in classroom settings but that many districts and 
teachers were still transitioning to new curricula, new technologies, or both.  

Mr. Martin There's certain districts that are very on top of this. And have a clear 
technology and support plan. And reach out to us and arrange on site 
trainings. Those are the A plus of the school districts. Others that, they’re 
not quite there yet. They haven't quite evolved to that point. (Mr. Martin, 
interview, 3/2/16) 

Even with the available training and support, some of these educational contexts seemed 
to be at a mid-level of technology integration for classroom instruction. Mr. Martin had very 
little to say about students who use assistive or accessible technology to complete homework 
assignments outside of class, reflecting that my open-ended questions did not specifically solicit 
information about reading or writing assignments completed at home. If I had been able to 
interview the teachers referred by Mr. Martin and observe their classroom practices, it is possible 
that some of those educational contexts had a high degree of technology integration. However, 
based on interview data alone, I did not have enough details to extrapolate that teachers in the “A 
plus” school districts mentioned by Mr. Martin are now fully integrating assistive or accessible 
technology into literacy instruction. In addition, since the QIAT indicators are written with 
individual students in mind, they are ill-suited to rating an entire school or district. When using 
the QIAT 1-5 scale, a rating of 5 means “AT is fully integrated into the student’s curriculum and 
daily activities” rather than a rating of the teacher or school. 

The only high school teacher I interviewed was a Resource English teacher, Mr. Britt. He 
teaches four sections of English for high school students whose IEPs specify that they need 
support with reading and writing in small classes (14-18 students). These students have learning 
disabilities, ADHD, or autism spectrum disorders that affect their interactions during class, their 
reading comprehension, and their writing performance. Students attend general education classes 
for more than 50% of the school day. In this high school setting, some classrooms have 
Chromebooks to make it possible for students to read or write using electronic text, but there has 
not been a school-wide implementation of Google Apps for Education. Mr. Britt described how 
his class uses Chromebooks for writing assignments, but his reading assignments continued to 
focus on print media because of his perceptions about students’ lack of uptake of digital media: 
“I don't see a huge migration toward the use of e-books or things like that versus print” (Mr. 
Britt, interview, 5/16/2016). 

Interview responses from Mr. Britt described electronic resources as somewhat limited 
because students have to share devices: there were only ten Chromebooks in the classroom and 
every class period had at least 14 students enrolled. Despite the use of available Chromebooks 
for writing assignments, the description of student activities within this classroom suggested a 
“low” level of technology integration. However, the teacher described how his students used 
online resources to complete assignments at home, suggesting a “medium” level of technology 
integration in that environment. Since I did not select this classroom as an observation 
classroom, I was unable to find out whether there were any changes in technology use over the 
course of a school year.  

The remaining three teacher interviews were with two middle school special education 
teachers and one middle school technology teacher who also served as a technology integration 
specialist. I was referred to the first of these teachers (Mr. Watson) when he worked at Westside 
Middle School as a Resource English teacher. During the 2015-16 school year, Mr. Watson 
taught four classes of English to support students with learning disabilities, ADHD, autism 
spectrum disorders, and intellectual disability. Most of these students attended general education 
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classes more than 50% of the school day, with the exception of a few students with intellectual 
disability.  

Mr. Watson described using Google Apps for Education (GAFE) to present materials for 
whole-class instruction and to organize writing assignments. His interview responses suggested 
that despite limited use of electronic text for reading assignments, his classroom had a “medium” 
level of technology integration using Google Docs and Google Forms to support writing. Some 
of his students were also beginning to use Google Apps to complete assignments at home, 
although not all students had reliable computers or Internet access at home.  

When I interviewed the other two teachers at Westside MS, I found that the resource 
math teacher (Ms. Sumner) and the technology integration specialist (Ms. Oberg) also had 
training with GAFE. The resource math teacher taught four periods of special education math to 
support students with learning disabilities, ADHD, autism spectrum disorders, and intellectual 
disability. To assist with reading and writing during math lessons, this teacher used a variety of 
technology tools to help students learn content-area vocabulary and to minimize the need for 
writing. Interview responses from Ms. Sumner described frequent use of GAFE to present 
materials during whole-class instruction, suggesting at least a “medium” level of technology 
integration. Math homework was completed using traditional print worksheets, implying a “low” 
level of technology integration outside the classroom. As with other teachers at Westside Middle 
School, Ms. Sumner suggested that few of her students had reliable computers or Internet at 
home. 

Ms. Oberg, the technology integration specialist at Westside, supported other staff 
members with technology training and support. Since Westside was the first middle school in the 
district to implement GAFE school-wide, the teachers and staff needed extra support with 
devices such as Chromebooks and tablets, software, and Internet connectivity. Ms. Oberg also 
taught two periods of a technology class called Digital Storytelling, a general education class that 
students with disabilities could choose as an elective. Despite the “storytelling” in the course 
title, the focus was not on reading or writing; instead, students gained experience with a variety 
of digital media tools for graphics, video, and games. Since interview responses from Ms. Oberg  
described frequent uses of GAFE materials such as Google Docs, the possibility that students 
used these tools for reading/writing tasks suggested a “medium” level of technology integration 
in my areas of interest. 

After I interviewed Mr. Watson, the middle school resource teacher at Westside Middle 
School during the 2015-16 school year, he changed schools and took a new teaching assignment 
at Central Middle School. My main secondary observation sites during the 2016-17 school year 
included his classroom at Central and Ms. Sumner’s resource math classroom at Westside. I also 
observed Ms. Oberg’s technology classroom at Westside. In each of these classrooms, some of 
the technology tools mentioned in the interviews were not used during any of lessons I observed. 
The teachers also added technology tools during the 2016-17 school year that they had not 
mentioned during the interviews. These choices do not imply that they changed their teaching 
practices, but rather that interviews and observations spread out over a period of time could only 
provide a glimpse into the wide variety of practices used. The time lag between the interviews 
and the observations is one of the many limitations of this study, making it more difficult to 
accurately depict the choices teachers made.  
Responses to Interview Questions 

Methods of analysis. To analyze the interview transcripts and begin the process of 
thematic coding, I used nVivo software to define “nodes” that corresponded to reading support 
(Interview Question 1) and writing support (Interview Question 2): 
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1. How have you (teachers or other staff members) helped students use technology for 
reading during classroom instruction? 

2. How have you (teachers or other staff members) helped students use technology for 
writing during classroom instruction? 

Transcript excerpts corresponding to these interview questions are presented and 
discussed in the thematic categories Reading Support and Writing Support. See Appendix B for 
the list of first-level nodes.  

When the teachers talked about how they adapted the display or presentations during 
whole-class instruction (such as PowerPoint) to make text more readable, their response was 
coded as “Other Resources” (Interview Question 3). These transcript excerpts are presented and 
discussed in the Whole-Class Instruction thematic category, corresponding to Interview Question 
#3: 

3. What additional resources do you offer students to help them read, write, or speak 
during classroom instruction? 

During my second round of analysis and coding, I moved some interview responses to 
Interview Questions 1, 2, and 3 into “child” nodes or categories when the responses clarified 
how the students’ needs for accommodations during whole-class instruction affected the 
teachers’ choices for displays or presentations. In particular, the second-level coding included 
listening support, reflecting teacher comments that their students needed accommodations to 
ensure that they were able to adequately process text displayed or spoken aloud during class. 
Although none of the students in the observation classrooms were deaf or hard of hearing, other 
high-incidence disabilities represented included ADHD and auditory processing deficits, which 
are known to make it more difficult for students to retain information whether it is presented 
visually or read aloud during instruction. 

Responses to Interview Question 4 and Interview Question 5 were included in second-
level nodes to reflect any information that connected technology supports to any improvements 
in learning. (See Appendix B for the list of second-level nodes.) These transcript excerpts are 
presented and discussed in the thematic categories Reading Support and Writing Support, 
corresponding to these interview questions:  

4. If applicable: for your students who use some form of technology to support their 
reading, what improvements in their learning have you noticed?  

5. If applicable: for your students who use some form of technology to support their 
writing, what improvements in their learning have you noticed?  

Responses to Interview Question 6 were included as first-level nodes when they applied 
to challenges and barriers faced by students and are discussed in the Challenges and Barriers 
thematic category. Many of the interview participants also described implementation challenges 
and barriers they faced as faculty members. These responses were included as second-level 
nodes under “Implementation challenges for staff and teachers.” 

6. For your students who use some form of technology for their reading or writing, what 
challenges with using the technology have you noticed? (What do they need the 
MOST help with? Which resources take the most time and effort?) 

Responses to Interview Question 7 and Interview Question 8 were included as first-level 
nodes when they applied to feedback to or from staff. These transcript excerpts are presented and 
discussed in the Opportunities for Feedback and Reflection section. Responses that discussed 
how to find technology resources to support individual students are discussed in the Challenges 
and Barriers thematic category.   

7. What opportunities have you had to provide feedback to other teachers/staff about 
how technology supports your students with reading or writing? 
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8. Please describe what you like or dislike about the technology (including assistive 
technology) that is available to support your students as they read or write during 
their classes. (Is needing more/less help a problem? Do some students need a greater 
amount of help? Do some platforms/applications require more support?) 

Responses to Interview Question 6, Interview Question 7, and Interview Question 8 were 
included in second-level nodes when they described implementation challenges for staff and 
teachers or when they referred to professional development opportunities for staff and teachers. 
The section titled Opportunities for Feedback and Reflection presents and discusses the transcript 
excerpts that describe teacher perspectives about collaborating with colleagues to improve or 
modify classroom practices. 

To recapitulate, I employed a multi-layered analysis plan across the eight interview 
questions and conducted thematic analysis using a set of the most relevant categories related to 
the use of assistive technology for literacy and learning support. Findings are reported by 
thematic category for each of the emerging themes: reading support, writing support, whole class 
instruction, challenges and barriers, opportunities for feedback and reflection.  
Findings by Thematic Category 

Reading support. My analysis of interview responses showed that secondary students 
were more likely to use technology tools for reading during class, while postsecondary students 
did the majority of their reading assignments using technology tools outside of class. Table 9 
lists the reading supports reported by interview participants.  

Table 9.  

Reading Supports for Secondary and Postsecondary Students 

Reading Environment Secondary Reading 
Supports 

Postsecondary Reading 
Supports 

During classroom instruction - Google Chrome with 
Read&Write (text to 
speech) 

- Membean (vocabulary 
app) 

- Canvas Learning 
Management System with 
accessible display options 

Reading assignments outside 
of class 

- e-text managed through 
Google Classroom login 

- Read and Write Gold 
- ZoomText Magnifier 

Reader 
- e-text accessed through 

Canvas Learning 
Management System 

- Kurzweil 3000 with e-
text 

 
The list provided in Table 9 includes technology tools that the teachers found useful 

during routine, day-to-day classroom activities based on electronic text (e-text). For example, 
Ms. Summer pointed out an advantage offered by most forms of e-text; word definitions are 
available with a simple click: “… you can highlight it, and it will pop up, they like that. The 
definition is right there” (Ms. Sumner, interview, 6/21/16). 

Teachers described how apps that include text-to-speech options can support audio 
features and provide the pronunciation of unfamiliar words or read the definition aloud. This 
feature of e-text might, on its own, offer benefits to students, but as Mr. Britt explained, giving 
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each student a set of headphones could increase the level of support “where it does provide audio 
features” (Mr. Britt, interview, 5/16/2016). A teacher from Westside Middle School explained 
that many of his students are English Learners as well as being eligible for special education 
services: “If they don't know what a word is… it will highlight it, and it can read it back to you” 
(Mr. Watson, interview, 5/20/16). 

While some interview responses described how community college students used e-text, 
most college instructors didn’t assign reading during class time. Instead, students learned how to 
use various forms of e-text in an AT lab or learning center, and it was up to the students to find 
time to read required course materials on their own. 

Ms. Rose We do the remedial instruction in reading and writing. But the way that a 
student is authorized, I guess that's the right word, to use assistive 
technologies is, they basically go through their specialist and then they get 
a referral to come down here and we do an assessment. And then if there's 
training, it's for the student but not the teacher. (Ms. Rose, interview, 
4/8/16) 

For community college students with visual impairments, required texts can be arranged 
through the library’s Alternative Media Specialist each semester. The Kurzweil 3000 system 
(Kurzweil Education) offers a more intensive level of support for those who need large, 
highlighted print as well as audio that reads text aloud. Community college instructor Ms. Allen 
explained this “intensive” level of support: “they also have to have a verified print visibility 
disability before the Alt-media Specialist will… prepare the book” (Ms. Allen, interview, 
2/29/16). Although some interview responses suggested that students preferred e-texts over 
printed materials, other responses maintained the traditional role on print media for classroom 
reading or homework assignments. Ms. Allen described training students to use the Learning 
Ally program to read books aloud: “there were some students who said, ‘I love this,’ and there 
were other students who said, ‘No, I'd much rather sit down with the book myself’” (Ms. Allen, 
interview, 2/29/16). 

For reading assignments completed outside class, both the middle school resource teacher 
and the high school English teacher said they normally relied on printed materials. The students 
in the Mr. Britt’s classes read books selected from their school’s grade-level general education 
curriculum, with supports such as extra time in the reading schedule.  For middle school students 
at Westside, where Mr. Watson taught in 2015-16, the Accelerated Reader (Renaissance 
Learning, Inc.) program provided a list of books that students could choose from the school 
library and read independently. After each book is completed, the student took a comprehension 
test using a computer in their classroom or in the school library. Results of the tests were sent to 
the classroom teachers. Neither Mr. Watson nor Mr. Britt thought that e-texts or 
assistive/accessible technology had a substantial impact on the reading they assigned.  

Mr. Britt I don't see a huge migration toward the use of e-books or things like that 
versus print. I think it's still a print issue. (Mr. Britt, interview, 5/16/2016) 

Mr. Watson We read A Wrinkle in Time. And to work with fluency in that we would 
listen to it and be reading along and we'd read a passage out loud. So I 
kind of take the old-fashioned route because I haven't found anything in 
terms of technology that can work specifically to that. (Mr. Watson, 
interview, 5/20/16) 
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The Marin AT specialist provided a long-term perspective when discussing how K-12 
classroom teachers use print resources, raising the question of whether students with disabilities 
fully benefit from the traditional forms of reading instruction. 

Mr. Martin It often comes up that kids aren’t identified to special ed until maybe third, 
fourth, fifth grade. When the context becomes much more complex, when 
I'm starting to pull in multiple pieces of information. But those problems 
did not start in fourth grade, those problems had been evident from the 
beginning, but maybe they just don't drop off the competency scale until 
then. That's why, I think, schools need to embrace technology, [and] give 
up, maybe, some of our ideas of how we think kids should learn from the 
beginning. (Mr. Martin, interview, 3/2/16) 

At the middle school level, students who struggle when reading their assigned grade-level 
texts may seek out reading materials that reflect their own interests, using the Internet to access 
information. Since students are actively selecting the content, it is perhaps not surprising that 
they seem more engaged and motivated to read. 

Mr. Watson You can do a search and your whole world can open up because there are 
pictures and graphics. And you can have the information read to you or 
you can speak to it and it'll write it for you, and it's really cool. So yeah, I 
really, in just a general sense find that assistive technology meets that 
need. (Mr. Watson, interview, 5/20/16) 

Mr. Watson identified online apps that include speech-to-text as a form of assistive 
technology, which provided an illustration of the blurring of the boundaries between assistive 
and accessible technology. Ms. Oberg also tended to blur these boundaries when speaking about 
the many ways students could access content material on websites. 

Ms. Oberg You can go to YouTube, or buy the book on audio, if you want it. There’s 
so many, and students have done book summaries on video, that other kids 
can watch. It’s not just about watching, but also about creation. (Ms. 
Oberg, interview, 6/21/16) 

One resource called Bookshare (Beneficent Technology, Inc.) was mentioned by 
secondary and postsecondary teachers as a free source of accessible content. However, none of 
them indicated that they have assigned any Bookshare resources for their current students.  

 Ms. Sumner It’s very specific, Bookshare. And you have to be a Special Ed teacher or 
you have to have students with IEP’s to even be an administrator for it. 
And, gosh, they have thousands and thousands of books that are on 
Bookshare. (Ms. Sumner, interview, 6/21/16) 

Ms. Allen I'll tell students about Bookshare: they've heard of Bookshare, but when I 
tell them it's free, that they can sign up for it, as a class they get a 
membership, right? (Ms. Allen, interview, 2/29/16) 

While assigning entire e-books did not seem to be a common practice for secondary 
teachers, they all described using online vocabulary programs during class time. These teachers 
seemed to share a concern that their students needed extra support with academic vocabulary. 
Mr. Britt selected some websites for vocabulary lessons, explaining that “the vocabulary 
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reinforcement has been very helpful because at least on some of the websites, they use the 
vocabulary in multiple ways” (Mr. Britt, interview, 5/16/2016). Middle school resource teacher 
Mr. Watson explained the features of a vocabulary program called Membean (Membean, Inc.) 
that combines text, visuals, and audio to provide context for academic language. 

Mr. Watson Membean: it uses visual images, so you're not just getting the word 
highlighted in different ways, which is great. You're getting that word and 
links to pictures. You're getting that word and you're getting links to other 
websites that have information about how that word is used and where that 
word comes from. (Mr. Watson, interview, 5/20/16) 

Mr. Watson made it clear that the students placed in his special education English class 
have substantial challenges with academic vocabulary. When I asked if he has seen his students 
improving their reading comprehension, he described some benefits after they used the 
Membean program over a period of months: “Membean has been elevating their ability to 
communicate in an academic setting… cognitive academic language proficiency” (Mr. Watson, 
interview, 5/20/16). The high school English teacher Mr. Britt mentioned Quizlet as one of 
several apps that can support academic vocabulary, giving students opportunities to see words 
used in different contexts and letting them “use the vocabulary in multiple ways” (Mr. Britt, 
interview, 5/16/2016). 

One key feature of the vocabulary apps that Mr. Watson and Mr. Britt described was the 
text-to-speech option. Given that there are hundreds of academic vocabulary apps available, 
teachers consistently selected apps that let their students hear words spoken aloud.  This type of 
program would only be useful if students could use headphones with their tablets or 
Chromebooks—something that I didn’t fully appreciate until I began classroom observations.  
The implication was that these teachers may have (at least partially) replaced some form of 
“weekly word list” or vocabulary worksheets with technology. Using class time to access an 
online vocabulary app meant that each student could pick up a Chromebook, put on headphones, 
and work through the material at their own pace. With this type of program, teachers typically 
receive some kind of report about how many words or levels the students accessed during each 
session. The interview responses did not convey that vocabulary apps were used daily or for 
extended periods of time, but the secondary teachers seemed to endorse the importance of 
explicit vocabulary instruction. This component skill was the only area where they described 
improvements, possibly due to the reporting features provided by the vocabulary apps.  

The community college instructors (Ms. Colton and Ms. Park) did not mention any 
specific improvements they noticed in their students’ reading abilities over the course of a 
semester. Although the C2C students are assessed by a DRD counselor to provide an English and 
math placement level when they first enroll in the program, I only interviewed the instructors 
who lead semester-long College and Career Prep courses. Most of the C2C students do not take 
an English or math class until their second year in the three-year program.  

Ms. Colton I have them for such a short period of time, and we’re not doing a lot of 
longer reading assignments. (Ms. Colton, interview, 9/12/16) 

Ms. Park I don't know what their reading levels were before they started the class. 
So, I don't know in terms of numbers what that would look like. But I 
think it’s comprehension and then the ability to complete the assignments. 
(Ms. Park, interview, 3/22/17) 
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Interview responses from both Ms. Colton and Ms. Park showed that they assumed most 
of their students needed accommodations to access required reading materials, both inside and 
outside the classroom. All required course materials were available in print and also in PDF 
format that they could put on a flash drive. Any student who wanted to listen to the text read 
aloud could use the PDF version with any compatible text-to-speech program such as Read and 
Write Gold (TextHelp). When on campus, students could read the files electronically with screen 
magnifier programs such as ZoomText (Ai Squared). Depending on the nature of their disability, 
some students qualified to receive assistive technology software and devices to use at home. 
Once students are trained with AT and have used it during their first-year classes, they are better 
prepared to use the same accommodations once they enroll in the English courses required for 
their certificate program. 

Ms. Rose In the past, we have collaborated with the English department. They’re 
using Read and Write Gold in some of their basic English Skills courses. 
(Ms. Rose, interview, 4/8/16) 

The College and Career Prep classes also introduce students to college resources such as 
the Canvas LMS, where they can log in using their student ID and access any materials that their 
instructors place on the course page. These course sections are listed under the Disabilities 
Resource Department and enrollment is reserved for twenty C2C students each semester. The fall 
DRD and spring DRD instructors spent class time orienting their students to Canvas and often 
checked with students to make sure that everything on the course page was fully accessible.  

Ms. Park I think they also have a hard time accessing PowerPoint notes, and PDFs.  
I think they need training and help with that. (Ms. Park, interview, 
3/22/17) 

As students became more familiar with Canvas, it became easier for students to locate 
and use course materials outside of class, with any accommodations that they needed: “for 
students who need it bigger, to read it, because of visual impairments that would help” (Ms. 
Park, interview, 3/22/17). 

To sum up the Reading Support interview responses, the community college instructors 
reported that their students used a variety of accommodations specific to print-based disabilities, 
while the secondary teachers described a universal design approach to reading support. These 
differences are explored further in the section titled Comparison of Secondary and Postsecondary 
Findings. 

Writing Support. My analysis of interview responses showed that secondary students 
had more opportunities to use technology tools for writing during class, while postsecondary 
students did the majority of writing assignments using technology tools outside of class. Table 
10 lists the writing supports reported by interview participants. 

The list provided in Table 10 includes technology tools that the teachers found useful for 
writing activities based on e-text. Students who had trouble using pencil and paper to write or 
whose disabilities made it difficult to use a keyboard could use speech-to-text features to 
compose written assignments. Some applications also reduced the need to type or write, offering 
students the chance to use graphics or to respond by clicking icons rather than typing. The add-
on program Read & Write (TextHelp) can be used with all Google Chrome apps, allowing 
students to select either text-to-speech or speech-to-text. 
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Mr. Watson There's so many assistive technology apps and programs that are out there 
and extensions for Chromebooks, that I couldn't list them all [laughter]. 
But the ones that I use on a pretty regular basis, lots of Read & Write with 
Google, lots of speech-to-text. (Mr. Watson, interview, 5/20/16) 

Table 10.  

Writing Supports for Secondary and Postsecondary Students 

Writing Environment Secondary Writing 
Supports 

Postsecondary Writing 
Supports 

During classroom instruction - Pear Deck (interactive 
presentations) 

- Powerpoint 
- Google Apps 

Docs/Slides/Forms with 
Read&Write (speech to 
text) 

- Quizlet 

- Notetakers 
- Livescribe pens 

Writing assignments outside 
of class 

- Powerpoint 
- Google Apps 

Docs/Slides/Forms with 
Read&Write (speech to 
text) 

 

- Read and Write Gold 
- ZoomText Magnifier 

Reader 
- Dragon Naturally 

Speaking (speech to text) 

 
For students with complex communication disorders, many of the same speech 

generation devices and other applications that help with speech can also be used for writing. 
Community college students have access to Read and Write Gold or Dragon Naturally Speaking, 
which offer additional features for students who need something beyond basic speech-to-text 
support. Mr. Martin, the Marin AT specialist, described the benefits of alternative 
communication methods that could support students with either writing or speaking, noting that 
mobile technology, “with its ability to access video and audio…really assists some of the kids 
with more severe needs.”  In particular, he thought that mobile devices were helpful in providing 
visual and auditory feedback (Mr. Martin, interview, 3/2/16). 

Teachers offered a variety of ways to complete assignments, giving students the option to 
do some of their written work using familiar formats such as worksheets. When they used a word 
processor, with or without a speech-to-text option, students often produced more and did more 
editing to improve what they wrote. In addition, teachers mentioned that students seemed more 
willing to write using a word processor. 

Ms. Colton Sometimes, I’ll give them a worksheet, and they can write their answers 
on the worksheet. And sometimes I’ll have it online and they can write 
electronically on it. It’s just a matter of training. In K-12, you get a 
worksheet, you fill it out. (Ms. Colton, interview, 9/12/16) 

Mr. Britt From the writing standpoint, they're really much more eager to use 
electronics, because it takes some of the demands away [of] typical 
writing, with print, with a pencil or pen. On the computer, it's like for 
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some reason, within five minutes they've written a sentence somehow, 
without all of the complaining [laughter]. (Mr. Britt, interview, 5/16/2016) 

Mr. Watson worked at a school that had recently implemented Google classroom and had 
attended professional development focusing on how to use the Google apps. Mr. Britt mentioned 
using Google apps but his school had not implemented all the Google classroom features. Even 
without school-wide support, the high school students appeared to have an adequate knowledge 
of how to use commonly available apps. 

Mr. Watson A Google Doc, which you can edit in real-time, [you] send out a prompt 
on the Google classroom, and I had the students access it. And they're all 
working on it, and I can check in on them and see them typing in real-
time. And then I can go in green or red-colored font, and I can type in my 
comments. And anybody who needs assistive technology support, that 
Read & Write is embedded in there, and they can get that, so that's great. 
(Mr. Watson, interview, 5/20/16) 

Mr. Britt For example, they'll type documents right there and share it directly to me, 
and it comes to my email where I can look it over or print it, etc. Some of 
them are also using Google slides and PowerPoint, things like that, to put 
together projects, often based on books we've read. (Mr. Britt, interview, 
5/16/2016) 

It is important to note that Mr. Britt was not working in the same type of low-income 
environment as the middle school teachers I interviewed. I did not observe classrooms at this 
high school, which is located in a mid- to high-income suburban neighborhood where many 
parents work for tech companies. The two middle school sites I observed were located in 
predominantly low-income, majority Latino/a neighborhoods. The Westside MS teachers could 
not assume that their students had reliable access to computers or the Internet after school hours 
and did not typically assign long writing assignments to be completed outside of class. 

 While interview responses suggested that some writing assignments for secondary 
classrooms had moved beyond traditional paper-and-pencil essays, the more “ephemeral” writing 
tasks such as note-taking or quick writes were more likely to remain low-tech. Unless a student 
has a specific motor disability that prevents writing, many classroom routines continue to rely on 
handwritten responses. An assumption among teachers is that the purpose of any note-taking 
process is to help students remember material presented in class and to help them refer back to 
the notes in the future. As Ms. Oberg commented, the important part of note-taking was to help 
students recall information and “take out the salient parts for later” (Ms. Oberg, interview, 
6/21/16). Ms. Sumner emphasized that students need to know how to find information within a 
set of notes: 

Ms. Sumner In my math class, I use interactive notebooks. But what I do for my final 
exam, [it] isn’t about the answer, it’s about where in their interactive 
notebook would you find the answer. (Ms. Sumner, interview, 6/21/16) 

Taking notes during a lecture or presentation is still perceived by teachers as an important 
process for students at all grade levels. Postsecondary students who have difficulty with writing 
are able to sign up with the DRD to get a note-taker to accompany them to classes and take notes 
by hand or on a laptop. Some community college students learn to use “smart pens” such as the 
Livescribe (Livescribe, Inc.) system during class, with an audio recording synched to the written 
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notes. To play back the audio, the students can touch their pen to any spot on the notepaper and 
hear that part of the lecture. The DRD program purchased Livescribe pens to loan out during the 
semester, with the AT specialists providing training for students with disabilities. 

Ms. Park They get all their training with the smart pen and all that. And I think that 
does take time to learn and practice. (Ms. Park, interview, 3/22/17) 

Interview responses showed that teachers were aware that some students needed a higher 
level of support for writing. Finding an appropriate alternative to writing or typing is one of the 
most important tasks for special education professionals in order to fully integrate technology 
with instruction. Each student’s situation is different, so teachers and AT specialists need to help 
students select an accommodation that will ensure their participation in writing assignments even 
if they don’t write or type. 

Mr. Watson If you ask someone to write their name on a paper, we can do that really 
easily, but there are students who are disgraphic, who can't write their 
name on a paper. (Mr. Watson, interview, 5/20/16) 

Mr. Martin I'm not going to debunk handwriting, there are people that say, and I 
definitely agree that there are some kinesthetic, tactile memories there, but 
I'm talking about that big chunk of kids that it's not working for them. (Mr. 
Martin, interview, 3/2/16) 

Even for students who have no physical barriers to producing handwritten notes, it is 
possible that the nature of their disabilities could make it difficult to pay attention to a 
presentation if they are also writing. A middle school teacher explained her concern that taking 
notes might interfere with comprehension and an AT specialist described how taking notes could 
add to a student’s anxiety, calling note-taking “stressful” (Ms. Rose, interview, 4/8/16).  

Ms. Sumner The hard part about notetaking, is that, who can write and listen at the 
same time? Haven’t there been times when you’ve wanted to, say, just put 
your pencils down and just listen to me. (Ms. Sumner, interview, 6/21/16) 

An assumption voiced by two middle school teachers was that their students preferred to 
avoid writing or taking notes during a lecture or a teacher presentation to the whole class. As a 
response to the difficulties students had with writing, interview responses from both Ms. Sumner 
and Mr. Watson described an add-on for presentations called Pear Deck (Pear Deck, Inc.) This 
product works with PowerPoint, PDFs or Google Slides to make it possible for students to post 
comments or responses: “You upload it to Pear Deck, and you add in interactive features” (Ms. 
Sumner, interview, 6/21/16). As the teacher presents, students can join on any device with a web 
browser, using a Google Classroom account and a session code to participate. 

Teachers can add response options within their slide sets, arranging content as multiple 
choice-style questions, numbers, drawings, images, or text boxes. These choices could also 
include an emoji set with a different face or symbol representing the range of choices. The 
student’s answers can be viewed on the teacher’s console or can also be projected anonymously 
(without identifying students). Mr. Watson’s example of an interactive lesson using Pear Deck 
described how the teacher displayed a question and the students typed in answers: “Everybody's 
answers one-by-one gets projected in some fun way like on a little sticky note, graphic or 
whatever up there” (Mr. Watson, interview, 5/20/16). 
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For students who resist answering a list of study questions using pencil and paper, the 
interactive presentation gives them a chance to respond immediately and to see other students’ 
responses. The graphics encourage students to find humor in their assignment and makes it less 
intimidating to compare and evaluate their own work alongside that of their peers. Seeing the 
right answers along with possibly wrong answers gives the teacher and students a chance to 
discuss how they know an answer is correct. The questions and answers can be saved as a 
Google doc, in effect preserving lecture notes from the lesson without making the students do a 
great deal of writing. 

While community college DRD instructors try to avoid spending entire class periods 
lecturing, they also want to prepare the C2C students for lectures and presentations they will 
encounter later on in their career and technical certificate programs. Describing how she makes 
lectures and presentations more accessible, Ms. Park explained the benefits of using a transcriber 
or note-taker during class. Once the note-taker has created the notes, handwritten-notes can be 
scanned and uploaded to the student’s computer, or copied and given to the student. If the note-
taker uses a laptop, the text can be saved in any file format and uploaded to the student’s 
computer and the text can be played back using text-to-speech.  

Ms. Park We have two students in the C2C program who use the transcriber, we 
know who they are. And they also, because of their handwriting and their 
inability to write: both person’s disability is handwriting. They both type 
and they turn in some of the best work. (Ms. Park, interview, 3/22/17) 

Community colleges and even some high schools are increasingly using clickers during 
lecture classes, allowing students to respond immediately to questions displayed by the 
instructor. Ms. Park explained how she used an i>clicker to provide an interactive quiz during 
her class. She noticed that one of her students had very low reading comprehension when trying 
to complete a written quiz and she decided to try the clickers. She passed out the clickers to her 
class, then displayed and read aloud the quiz questions and multiple choice answers. 

Ms. Park I think when we did the i>clickers that may have helped because then it 
seemed like when I talked to him verbally he understood it better. So I 
thought [with] the i>clickers exercise that we did [it] might help with his 
comprehension. (Ms. Park, interview, 3/22/17) 

Although this instructor also provided a printed quiz for each student, the interactive 
display with clickers reduced the need for written responses. For some students who might have 
trouble typing or writing by hand, this method could become an alternative format for 
responding not only to quiz questions but also for other classroom assignments that would 
typically require typing or writing. 

Whole-class instruction. One set of themes that emerged from my analysis of interview 
responses reflected teachers’ perceptions about the role of technology during whole-class 
instruction. Although I had not set up any nodes for whole-class instruction, I ended up re-
defining some interview responses that I had initially listed as “Other Resources.” These 
responses corresponded to Interview Question 3: 

3. What additional resources do you offer students to help them read, write, or speak 
during classroom instruction? 

I defined second-level nodes for: reading displays during whole-class instruction and 
note-taking or recording during whole-class instruction. In some cases, I also re-defined 
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responses to Interview Question 6, Challenges and Barriers, if the teachers focused on aspects of 
whole-class instruction. 

When teachers spoke about how they used technology during whole-class instruction, 
they mentioned the advantages of having the same technology available to every student in the 
room. Before schools began to provide tablets or Chromebooks for every student, a student using 
an electronic device stood out as someone with special needs who required accommodations. 
Even a few years ago, most classroom teachers understood very little about the tablets or 
assistive devices that an AT or AAC specialist had recommended for a student. Special 
education teachers had little experience or training with the newer forms of technology, such as a 
Proloquo2Go (AssistiveWare) program on an iPad. It wasn’t clear why seeing one or two 
students using a personal device in a classroom might be seen odd or out of place, but it might 
have something to do with the perception that laptops and tablets are primarily for social media 
use or games, rather than serious academic work. 

Mr. Britt If the teacher's not a regular iPad user, for example, and you just see a 
couple kids maybe using iPads, it still seems odd as opposed to, if 30 
people were using it, it'd be like, "Wow, what a great teacher." But if two 
people were using it and [not the] 28 other ones: there's still sort of this 
stigma attached to it in a classroom. (Mr. Britt, interview, 5/16/2016) 

Making a small laptop available to every student in the room has the potential to 
customize lessons for different ability levels. Students can work at their own pace, so teachers 
don’t have to worry so much if some students take longer to finish an assignment. Unlike a set of 
textbooks, the software on each tablet can be customized for each student  

Mr. Watson When you have a classroom full of Chromebooks, and you have the right 
kind of apps or extensions, you can actually individually tailor your 
lessons, and so you're not responsible to go around answering everybody's 
question: you don't have to dumb the lesson down. You can just meet 
everybody where they're at. And because I'm lucky, my special education 
classes are tiny. You can really do that. (Mr. Watson, interview, 5/20/16) 

This response from Mr. Watson implies that during tasks assigned for the whole class, 
some of his students ask questions or need more assistance. Even though class sizes are smaller 
than the typical general education classroom, the teacher could find it difficult to adjust lessons 
with accommodations for individual students. If the teacher selects apps that can individually 
adjust the difficulty level, the technology makes it easier for everyone to participate.    

Many of the interview respondents described how they adapted their whole-class 
instruction for students who might be overwhelmed by large amounts of text or who might have 
other accessibility challenges. Any text projected on a screen or whiteboard, whether using 
Powerpoint, the Canvas LMS, or other systems such as an ELMO projector, could be read aloud 
to ensure that students comprehended the material. For some students, Powerpoint, Word, or 
PDF files might require conversion to an alternative format, as described in faculty guidelines 
about how to make college course materials fully accessible (Center for Teaching and Faculty 
Development, no date). According to responses from teachers, making every presentation 
accessible for all is an important part of making content more accessible: 

Ms. Sumner To me, my job is, as an education specialist, is to get them to access the 
curriculum. Right? Not how to dumb down the curriculum. How to: this is 
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where we are, and how am I gonna get you to access that. (Ms. Sumner, 
interview, 6/21/16) 

Teachers and AT specialists advocated careful attention to student needs when displaying 
text or other media during whole-class instruction to ensure that all students could comprehend 
the content. One teacher commented on how these instructional strategies contributed to UDL: 

Mr. Watson What's kind of ironic about that is it's probably a case that people know 
about. They're using it. They just don't know they're using it. So it sounds 
like what you're talking about is Universal Design, and so it's that concept 
that something is accessible to people who don't have a disability or a need 
for the assistive technology, and it's also accessible for people who do 
have that need. (Mr. Watson, interview, 5/20/16) 

Teachers mentioned how they made whole-class instruction interactive, saying that they 
needed to frequently check in with students to make sure they comprehended the material. 
Although displaying materials while reading the text aloud was seen as important, teachers were 
aware that some students could still have access challenges: “We’re trying to make things so 
accessible, it’s all about, how to engage you, but you have to energize them from within, to give 
them more focus” (Ms. Sumner, interview, 6/21/16). 

Frequent pauses within presentations, with opportunities for students to ask questions or 
discuss topics with classmates, kept students from becoming overwhelmed. If students seemed 
unclear about something, giving them opportunities to talk with classmates could help them think 
through a question before asking the teacher. Teachers explained that they couldn’t assume that 
students would speak up if they needed help: 

Mr. Britt And they often are: all the kids sometimes are a little shy to ask for 
support or clarification. (Mr. Britt, interview, 5/16/2016) 

In some classrooms, text and graphics for whole-class presentations could become 
interactive with software that displayed student responses from tablets, laptops, or other devices 
linked to the teacher’s display. The community college instructors also planned to introduce 
clickers during their courses to make their presentations more interactive. One example of how 
some teachers used interactive features was a check-in during Ms. Sumner’s middle school math 
lesson, asking: “Where on that continuum are you? And then they do a little check-in, and then 
they love to show their check-ins” (Ms. Sumner, interview, 6/21/16). 

By “showing” check-ins, this middle school teacher meant that each student has selected 
an answer from a range of choices on the app, such as “very happy, happy, neutral, confused, or 
very confused.” Each of these choices could include an emoji with a face or symbol representing 
the choice. The students’ choices are projected for the whole class to see how many were 
“happy” or “confused” at this point in the lesson. The check-in provides a formative assessment 
for the teacher and allows students who might be reluctant to ask questions to show if they are 
feeling lost during a lesson. This goes beyond using the Question and Answer feature, which is 
similar to an online chat that lets listeners post questions while the teacher is using any 
presentation format in Google apps. 

Ms. Sumner When you’re giving a presentation, you turn on Question and Answer 
mode. So right there while you’re giving your presentation, somebody can 
ask a question, and the instructor gets the question right there and can 
respond to it. (Ms. Sumner, interview, 6/21/16) 
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Making the classroom interactive was illustrated by some of the ways teachers organized 
discussions. In community college classes for students with disabilities, teachers encouraged 
students to practice their conversational and organizational skills while working with peers. For 
example, to help students succeed with group projects, an instructor allocated class time to make 
sure all students understood how to manage the assignment: 

Ms. Colton When we do group projects, everybody has a role in the group, so we 
spend a lot of time talking about those roles, at the start of the semester. 
So you might be the recorder, the timekeeper, or the encourager: the 
person who’s making sure that everyone is participating. So that’s been 
helpful, for students, particularly, for students that don’t know how to 
manage a group assignment, to have a specific role. (Ms. Colton, 
interview, 9/12/16) 

Over the course of a semester, students became more responsive when teachers provided 
repeated opportunities for interaction during class. As one instructor explained:  

Ms. Park The other thing that I've noticed is the engagement. I think in some of the 
classes we've seen more lively discussions come up and I think that's 
because they're getting it and feeling connected to the material and finding 
it useful, I'm hoping, to their needs and where they are. (Ms. Park, 
interview, 3/22/17) 

Both the fall DRD instructor and the spring DRD instructor mentioned the need to 
support students who were new to the Canvas LMS. When directing students to course materials 
posted on the class Canvas page, they frequently displayed the page for the whole class and took 
the time to show the students how to find files or where to submit assignments. Since 2016-17 
was the first year this campus used the Canvas LMS, it was a learning curve for instructors and 
students alike: 

Ms. Park They need help with Canvas. I think they also have a hard time accessing 
just PowerPoint notes, and PDFs.  I think they need training and help with 
that. And once they're familiar, they get it. (Ms. Park, interview, 3/22/17) 

The community college instructors who taught College and Career Prep 1 (Ms. Colton) 
and College and Career Prep 2 (Ms. Park) clearly indicated that PowerPoint, PDFs, and Canvas 
were important tools during whole-class instruction. The responses from Ms. Colton showed her 
C2C class on its way to integrating these forms of technology, which is why Table 8 listed a 
technology integration measure of “medium” for this teaching context. The responses from Ms. 
Park, collected during the second semester of the series, showed an increased level of technology 
integration as the C2C students and teacher became more familiar with the tools. In Table 8, I 
listed a technology integration measure of “medium to high” for the cohort as it continued into 
the spring. For a more complete picture of how all participating teachers supported individual 
students during class, it was important to follow up the interviews with the classroom 
observation phase of my research, as documented in the following chapter.  

Challenges and barriers. Responses to Interview Question 6 were included as first-level 
nodes when they applied to challenges and barriers faced by students. While the intent of this 
interview question was to find out about specific problems students have with reading or writing 
tasks, teachers and AT specialists responded by addressing the larger context of how students 
with disabilities participate in the classroom. 
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6. For your students who use some form of technology for their reading or writing, what 
challenges with using the technology have you noticed? (What do they need the 
MOST help with? Which resources take the most time and effort?) 

Many of the interview participants also described implementation challenges and barriers 
they faced as faculty members. These responses were included as second-level nodes under 
“Implementation challenges for staff and teachers” and are discussed in the section Opportunities 
for Feedback and Reflection. 

Comments from the middle school resource and high school English teachers addressed 
how stigma can affect students who require assistive technology to read, write, speak, or listen 
during instruction. Before schools made tablets or Chromebooks widely available, any student 
using an electronic device would stand out as someone with special needs who required 
accommodations. 

Mr. Watson There's a whole unintended social ostracizing kind of component, and that 
kind of comes along when students know that they're the unique one. They 
are using this technology, and their peers are not using the technology, so 
that piece, I don't really know how to speak to exactly. (Mr. Watson, 
interview, 5/20/16) 

When accessible technology is available for the same laptops or tablets the other students 
use, it becomes less obvious that special education students are receiving accommodations. As 
schools supply more technology for classrooms, the cost per student is perceived as going down. 
In the past, assistive technology was highly specialized and relatively uncommon, making the 
cost for each individual student relatively steep.  

Mr. Britt Not shocking because it's a money issue, but you still see remnants of 
teachers being avoidant to using it unless it's for everybody. But if two 
people were using it and [not the] 28 other ones: there's still sort of this 
stigma attached to it in a classroom. (Mr. Britt, interview, 5/16/2016) 

Having accessible technology for the entire class makes classroom management easier 
for the teacher and may also remove some social barriers for the students. If students notice their 
peers using an app, it could make it easier to get started on work that they resisted doing on 
paper. On the other hand, teachers offered the perspective that after using technology in the 
classroom becomes routine, students may find academic work just as challenging as before.  

Mr. Britt They see it as the whole: using technology as still a form of work so it's 
one thing to get them to input something with a keyboard and to produce 
but they still have to go through editing process or re-reading or just things 
you would do even if you were writing it on paper. (Mr. Britt, interview, 
5/16/2016) 

Mr. Watson We're kind of paring back a little bit on it now because I'll say, “All right, 
we're going to use the Chromebooks today.” “Ugh. [laughter]” “Come 
on.” “Ugh.” “We can do some research.” “Ugh. [laughter]” (Mr. Watson, 
interview, 5/20/16) 

At the community college level, challenges and barriers included finding ways for 
students to use AT in their homes or in other off-campus environments without access to the 
support available on campus. Since the Sonoma County and the Alameda County community 
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college systems serve many low-income students, faculty can’t assume that every student already 
has a computer with a reliable Internet connection when they need to view or download course 
materials. Especially for students in their first year of a community college certificate program, 
instructors noted that it might take time before they realize how the use of the AT lab and 
learning center on campus can benefit them.   

Ms. Colton  [That] is a barrier, getting students to utilize what we have here. Even if 
they have it at home, it’s better that they’re doing it here. It’s usually a 
better environment [because] there’s several people in the lab that can help 
them. (Ms. Colton, interview, 9/12/16) 

Ms. Allen I had a student say, “Yes, we have computers at my apartment building, 
but they aren't very good.” They can sign in [and] they have access there. 
But we do have students who don't have access other than going to 
libraries or coming here. (Ms. Allen, interview, 2/29/16) 

Even when community college students established a routine that helped them make 
progress in their courses, instructors noted that their progress didn’t always carry over. Ms. 
Colton explained that students sometimes had trouble generalizing or applying the technology 
supports they learned in one environment into other environments.  

Ms. Colton  The nature of this disability, or this particular group of students, is not 
generalizing from one time to another. It’s like, it worked for me to get 
help this semester. And then, the next semester, it’s sort of like, we’re 
starting all over again. (Ms. Colton, interview, 9/12/16) 

For prerequisite math courses required by certificate programs, there were limited 
accessibility options available for students who face barriers with reading or writing. Ms. Colton  
commented on one program called Math Talk (Metroplex Voice Computing, Inc.), which is an 
add-on to the Dragon Naturally Speaking products. The Math Talk app lets students use their 
voice to input math problems then saves .rtf files that can be opened in Word. Interview 
responses from Ms. Colton indicated that learning to use voice dictation programs for math took 
extra time and effort: “I don’t know what the solution for that is, but math is just more difficult to 
transition into using that” (Ms. Colton, interview, 9/12/16). Instructors advised their students to 
schedule time on campus with a coach or tutor when they needed to complete math assignments.  

Ms. Colton If a student has, beyond the physical limitation, a learning difficulty or 
something else on top of it, not only are you having to use a computer to 
do your math homework. But then the process of thinking through that, 
and trying to figure out how to do it, is like a whole other layer. (Ms. 
Colton, interview, 9/12/16) 

Helping students develop better time management skills was an important concern for 
instructors working with the C2C cohort, especially in the fall semester. In the secondary 
classrooms, teachers took on most of the burden of time management while the students were 
learning how to use Chromebooks or tablets. For students with intellectual disabilities affecting 
memory or executive functioning, even routine tasks could present a challenge. Mr. Britt, the 
high school English teacher, described logging in as one of the tasks that his students needed the 
most help with: “They just really struggle to remember even just basic procedures for logging in” 
(Mr. Britt, interview, 5/16/2016). The middle school technology specialist discussed how she set 
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up logins to make it easier for students to get into Google Classroom. Students at the middle 
school did not usually take the same Chromebook from one classroom to another; instead, the 
Chromebooks stayed on a cart in each classroom. This meant that each time students changed 
classes, they would have to log in again. This arrangement took planning and effort on the part of 
students and staff alike. 

Ms. Oberg What you can do, as a workaround, is [to] give everybody the same 
general login, then they go to Google, then they sign in to the school 
assigned email. And you [install] all the apps available to everybody on 
every tablet. (Ms. Oberg, interview, 6/21/16) 

At the secondary and postsecondary schools where I conducted interviews, there was no 
expectation that each student would have a laptop or tablet to carry between school and home on 
a regular basis. The most common arrangement at the secondary schools was a classroom set of 
Chromebooks managed by each classroom teacher, with support from a technology specialist. 
Some middle and high schools in Marin and Alameda counties are beginning to give each 
student a tablet with the required texts loaded as e-books. However, I wasn’t able to schedule an 
interview with teachers from any of those districts. Interview responses from districts with more 
financial resources might have allowed me to compare whether there are benefits for students 
when they can use the same technology at school and at home.   

Opportunities for feedback and reflection. This section presents and discusses teacher 
beliefs and perspectives about the impact of accessible technology on reading and writing in their 
classrooms, including what they have shared about professional development seminars or 
collaboration with colleagues. The purpose of the concluding interview questions was to 
investigate how special education and AT professionals perceived their contributions to the 
school community.  

7. What opportunities have you had to provide feedback to other teachers/staff about 
how technology supports your students with reading or writing? 

8. Please describe what you like or dislike about the technology (including assistive 
technology) that is available to support your students as they read or write during 
their classes. (Is needing more/less help a problem? Do some students need a greater 
amount of help? Do some platforms/applications require more support?) 

By asking about the things they like/dislike and their opportunities to provide feedback, I 
invited teachers to reflect on what they learned about implementing accessible or assistive 
technology. One of the responses from the high school English teacher went beyond the role of 
technology and expressed the value he placed on inclusion and accessibility.    

Mr. Britt  This is an ongoing thought I have, is I find assistive technology is 
accessible technology. It was always, in the world of disabilities, about 
how to make education or whatever more accessible. It's moved in a 
direction of assistive technology for everyone is sort of a given, but it 
seems like it was so hard for kids with disabilities to even get assistive 
technology until it went mainstream, so to speak, which I find very 
offensive, kind of shocking actually. (Mr. Britt, interview, 5/16/2016) 

This teacher’s perspective addresses the reluctance of “mainstream” educators to take 
responsibility for learning about alternative formats for reading and writing tasks. In the past, 
providing accommodations for some students meant introducing specialized devices or 
alternative media into a traditional print-based environment. Since accessible formats are now 
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readily available on familiar platforms, teachers can extend what they already know about 
Universal Design without spending as much time learning about customized systems that only a 
few students will need. The Marin AT specialist, Mr. Martin, and the middle school tech 
specialist, Ms. Oberg, commented that support from school administrators and districts is 
necessary to ensure that these technology resources become available within every classroom. 

Mr. Martin Schools that do look at Universal Design, make sure there's accessibility 
built into their programs, make sure that there's extra resources for those 
kids, those are the districts that are really doing it right. (Mr. Martin, 
interview, 3/2/16) 

Ms. Oberg For the teachers, you need the mandate from above, that this is expected, 
[and] there’s a timetable. We’re compensating you for it and we do expect 
you to integrate these technologies into your curriculum. (Ms. Oberg, 
interview, 6/21/16) 

Teachers or AT specialists who have already begun implementing AT or accessible 
technology for students with disabilities are in a position to spread the word within their school 
community. Acting as technology mentors is one way that teachers can contribute to the shared 
knowledge base among their colleagues. 

Mr. Britt I've kind of shared some of the things we've done, invited some teachers 
and other colleagues to come in and observe the kids using technology. 
Clearly, we have some luxuries technologically that many other teachers 
don't. I definitely don't take that for granted. I was thinking that what 
might be more important is how I'm growing or dealing with technology. 
(Mr. Britt, interview, 5/16/2016) 

Teachers are not the only professionals who need to learn more about AT, since other 
support professionals also work with students who need accommodations. In some schools, staff 
members such as tutors, paraprofessionals, or instructional assistants have fewer opportunities to 
learn about AT and may not be aware of how students are using alternative ways to access 
course materials. The Alameda AT specialist described a professional development event for 
faculty while the Sonoma AT specialist mentioned a lack of training for some of the staff in the 
college’s Tutorial Center. 

Ms. Allen We did have a keynote speaker at our last professional development from 
the High Tech Center training unit here. She was talking about Universal 
Design for Learning and making the faculty throughout the whole 
[Peralta] district aware of their obligations to provide access for students. 
So, yes, there is some training going out to the teachers who are the direct 
literacy providers. (Ms. Allen, interview, 2/29/16) 

Ms. Rose The Tutorial Center [tutors], possibly just not being familiar with [AT]. 
Sometimes a student will just show up and [the tutors] haven't been 
trained, so if that happens it's sort of like, the blind leading the blind. (Ms. 
Rose, interview, 4/8/16) 

Departments that provide services for diverse populations of community college students 
can collaborate and share what they learn about student needs. The fall DRD and spring DRD 
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instructors described how the College Skills instructors, AT specialists, and DRD instructors 
communicate and make recommendations about supporting students.  

Ms. Colton Our College Skills department, which is another basic skills department, 
we collaborate with them. They’re probably more familiar with what we 
offer, due to the nature of their student population. It’s informal, but it’s 
been effective. [An] instructor might reach out, and say, I’m noticing the 
student is struggling with this, is there something you might recommend? 
(Ms. Colton, interview, 9/12/16) 

Ms. Park I share kind of one-on-one with faculty as it comes up, about the videos 
and using Canvas, because we're all new to Canvas. So some of the 
specialists [and] the other faculty, have said to me, “Oh, your student was 
in there.” (Ms. Park, interview, 3/22/17)  

Integrating technology into any school environment is an ongoing project, since 
curriculum materials, technology tools and resources, and school personnel may change from 
one year to the next. The middle school technology specialist, Ms. Oberg, described the extra 
time invested by teachers who make the commitment to learn new technology and share their 
knowledge with their colleagues. The Marin AT specialist, Mr. Martin, explained how the 
implementation cycle works, implying that by the time teachers integrate any particular 
technology tool into their classrooms, it might be time to update.  

Ms. Oberg People like us [are] warriors, who get into it, and then they have the 
majority who don’t. Maybe we don’t need a couple extra periods every 
day, but maybe every couple of weeks, we can collaborate, we’ll be okay. 
(Ms. Obert, interview, 6/21/16) 

Mr. Martin [I] look at technology as the three- to five-year implementation [process], 
which is a challenge because technology changes every three to five years. 
So it takes a good three to get the tool, become familiar with it, and then 
truly integrate it. (Mr. Martin, interview, 3/2/16) 

When asked about measures of student success or performance, the Sonoma AT 
specialist, Ms. Rose, talked about student learning outcomes (SLO) reported by the disability 
programs on campus. Since postsecondary students don’t take standardized assessments, each 
community college district measures a set of outcomes such as full or part-time enrollment 
percentages, completion of certificate programs, transfer rates, and career placement. The goal 
for the C2C program is to have 80% of their students complete a certificate program in Career 
and Technical Education within three years.  

Ms. Rose I think this next SLO, there will be some anecdotal information. I mean it 
won't be something that we can use in a study or anything, but hopefully 
they'll give us information about whether they [the students] increase their 
rate, reduce their stress. (Ms. Rose, interview, 4/8/16) 

Teachers described how integrating digital media brought their classroom assignments 
closer to the reading and writing practices found within work environments. At both the 
secondary and postsecondary levels, teachers and AT specialists offered reflections about how 
technology could help their students reach academic and employment goals.  
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Mr. Martin You have to keep in mind, what are the tools and the skills that they are 
going to need to be successful, which are not the same ones that we 
graduated school with. It is a different world with a different skill set. (Mr. 
Martin, interview, 3/2/16) 

For teachers who value inclusion and access to education for all students, mastering new 
technology can become an important aspect of professional development. Despite the challenges 
and lack of support mentioned, the interview responses reflected the perception that accessible 
technology could have a positive impact on reading and writing development for students. 
Comparison of Secondary and Postsecondary Findings 

As I analyzed four transcripts from secondary settings and four transcripts from 
postsecondary settings, I found clear differences in descriptions of the reading and writing 
assignments completed during class. According to responses from the four secondary sources, 
their lesson plans included traditional texts or worksheets as well as electronic texts for reading 
and writing. Some class time was spent in lectures, demonstrations, or other whole-class 
activities, but secondary students also completed short assignments on their own or in table 
groups. Although none of the secondary teachers described long reading or writing assignments 
done outside of class, it is possible that this reflects the technology focus of my interview 
questions rather than an absence of such homework assignments. 

The four postsecondary sources described students who completed the majority of 
reading and writing assignments outside of class. In the community college context, very little 
class time was spent with independent or small-group reading or writing activities. 
Postsecondary instructors avoided lecturing for the entire class period, instead offering 
interactive experiences including presentations, discussions, and questionnaires. For community 
college students who needed more help with reading and writing tasks, success coaches in the 
AT center or tutors in the learning center provided 1:1 assistance. As with any other college 
courses, students were expected to read (or listen to) the assigned pages before class.  

Figure 2 provides a comparison of interview responses gathered from secondary and 
postsecondary contexts, showing how AT specialists and teachers reported the use of reading 
support and writing support by their students.  

For both secondary and postsecondary classes, teachers reported that their students often 
needed individualized support: 

Mr. Watson They're all struggling literacy learners, so they need a little individual 
attention to help guide them. You can say certain things broadly to support 
all the students, but when it comes to the kids who are struggling with 
literacy, you really need some individual support. (Mr. Watson, interview, 
5/20/16) 

When closely examining the transcripts from the community college respondents, I found 
that these sources emphasized reading support provided in an AT center or learning center rather 
than in a classroom environment. Ms. Allen, the Alameda AT specialist, described how she 
introduced an audio book program (Learning Ally) to a group of students while they were in her 
lab, with “some students who said, ‘I love this,’ and there were other students who said, ‘No, I'd 
much rather sit down with the book myself’” (Ms. Allen, interview, 2/29/16). 
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Figure 2. Comparison of Reading Support and Writing Support 

Community college students referred to the AT specialist had the option to do their 
written assignments in a lab setting or in some cases to use the assistive programs on their 
computers at home. An instructor commented on opportunities for her students to improve their 
written homework:  

Ms. Colton I give homework assignments, and so it’s interesting that so many of them, 
when they have the option to do their homework electronically, they often 
choose not to. But when they use a word processor, their writing definitely 
improved. (Ms. Colton, interview, 9/12/16) 

Secondary teachers, without access to labs or a learning center, spoke about how they 
could tell whether students needed 1:1 support while using their electronic devices during class. 
Software that allowed them to adjust or customize the level of difficulty for each student was 
seen as an effective way to support students of different ability levels. For example, one teacher 
described a vocabulary program: 

Mr. Watson Membean has been really helpful with that because it speaks the word to 
them. And also, [it] elevates their ability to communicate in an academic 
setting. (Mr. Watson, interview, 5/20/16) 

As for writing instruction, the secondary teachers referred to providing word processing 
software for each student during class. One secondary teacher described monitoring students 
while they worked on writing assignments: 

Mr. Watson We do the typing on Google docs, so I can see them as they're typing, and 
their thought process, and add comments, and things. (Mr. Watson, 
interview, 5/20/16) 

One underlying assumption in secondary teachers’ responses was that their students were 
reluctant writers and could easily become frustrated when writing with paper and pencil. Using 
an electronic device to write was mentioned as one way to reduce barriers: 

25
29

38

16

0

5

10

15

20

25

30

35

40
N
um

be
r	o
f	R
es
po
ns
es
	

Secondary				Postsecondary	

Comparison	of	Interview	
Responses

Serie
s2

Serie
s3

Reading
Support

Writing	
Support



 

 

 

72 

Mr. Martin We had a memory of our developmental path of how we learned how to 
handwrite, and then we learned cursive and then we learned this, that is 
not the same path that our kids are going to be on. Now, I'm not going to 
debunk handwriting, there are people that say, and I definitely agree that 
there are some kinesthetic, tactile memories there, but I'm talking about 
that big chunk of kids, that's not working for them. (Mr. Martin, interview, 
3/2/16) 

While teachers mentioned opportunities for secondary students to shift away from 
remedial efforts such as improving their handwriting or note-taking skills, they provided little 
evidence that students under 18 were exercising the full range of compensatory speech-to-text 
support options used by some community college students. Although the secondary teachers I 
interviewed were aware of how speech-to-text programs such as Dragon Naturally Speaking 
could help students, it seemed that using a keyboard on a Chromebook or a touch screen on a 
tablet was the most common writing adaptation. I did not hear anything about note-takers in 
these secondary settings, but this is likely due to the fact that the special education teachers I 
interviewed have small class sizes and rarely plan formal lectures. For a more complete picture 
of how the secondary students accomplished their writing assignments, it was essential to move 
on to the classroom observation phase of my research, as documented in the following chapter.  
Activity Systems and Work Process Knowledge 

Before moving on to the analysis of student-teacher interactions depicted in my 
classroom observation data, a brief comparison of the different work contexts of secondary and 
postsecondary teachers reveals underlying tensions and contradictions related to providing 
support for students. As Engeström’s activity theory explains, the hierarchical division of labor 
within a school community can mean that teachers are asked to “produce” instruction without 
much participation in decisions about curricula or technology. When teachers plan instructional 
activities for a particular class, they consider technology tools, curriculum materials, and the 
expertise of other staff members in addition to their own prior experiences and knowledge of 
students. Groups of teachers tend to develop and use their local “work process knowledge” 
(Boreham, Fisher, & Samurçay, 2002) which is the shared knowledge of how to solve problems 
within their work environment. Even though most learning communities aspire to provide an 
inclusive educational experience for all their students, each community of educators will acquire 
its own unique collection of tools and resources to define and enact its goals.  

Different teachers or groups of teachers develop and use available resources to build 
lessons that will be accessible for an entire class, often to find that some students still need 1:1 
assistance to access or comprehend the material. Secondary teachers make choices about 
providing 1:1 assistance during classroom activities: they could physically walk over to a student 
and provide 1:1 assistance or they could delegate a paraprofessional to work with the student. To 
some extent, secondary teachers expressed hopes that technology tools might provide customized 
reading and writing supports for students, relieving some of the need for 1:1 assistance. With the 
secondary teachers, I did not have any responses saying that they expected to meet with 
individual students outside of class, or that they could refer their students to any afterschool or 
tutoring programs. Judging from interview data, providing 1:1 assistance during whole-class 
instruction seemed to be an unresolved problem that merits further investigation during 
classroom observations.  

Postsecondary teachers who noticed that their students needed additional help during 
classroom activities could also make the choice to offer 1:1 assistance. However, I had multiple 
responses from the community college teachers about meeting with students outside class in 
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office hours, referring students to success coaches or tutors in the AT lab or learning center, and 
encouraging students to seek out opportunities to get support. Since these resources were present 
within all the community college environments I investigated, this suggested an activity system 
including the teachers assigned to DRD courses, DRD counselors, the AT labs, the learning 
centers, AT specialists, success coaches, tutors, and the students enrolled. The division of labor 
in this activity system meant that the instructors assigned to DRD courses did not expect to spend 
much class time providing 1:1 assistance for students. Community college students might only 
come to campus three days per week and are unlikely to spend any more than 3-4 hours in class 
with any teacher. The AT lab and the learning center on campus are completely free for the 
students, with assistance available from success coaches or tutors.   

The reading and writing supports offered to community college students were primarily 
intended to help them complete their assignments outside class, showing a clear difference from 
expectations that secondary students would spend less time reading and writing outside class. 
Some of this difference can be explained by comparing the time students spend in classrooms, 
with secondary students in school five days a week, 5-6 hours per day. Middle school students 
move between separate content-area classrooms and receive homework assignments for math, 
English, science, social studies, and electives. Another factor for the Westside Middle School 
students might be whether their families are likely to find affordable afterschool or tutoring 
programs in their community, or if they have experience with academic homework. The two 
activity systems differ in academic supports, resources, and expectations within the students’ 
homes and the community.  

Most importantly, the community college students make their own choices about 
enrolling in classes and can seek out support services available only to those with disabilities. 
Middle school students and their families are less likely to have experience with accessing all the 
services and supports available to them and may in some cases resist offers of assistance. 
Looking ahead to my observation data and the many complications represented there, I offer a 
quote from Blommaert and Jie: “If fieldwork doesn’t start from assumptions of complexity, it is 
bound to miss the whole point (2010, p. 89). 
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CHAPTER 5: ANALYSIS AND FINDINGS—EXAMINING TECHNOLOGY  
INSIDE CLASSROOMS  

After I identified secondary and postsecondary settings where technology had been 
integrated into literacy instruction, I selected observation classrooms where I could further 
investigate teachers’ and students’ perspectives about how and why these technologies were 
valuable for teaching and learning. I observed the ways technologies were used in different 
settings and listened to teachers and students explain how alternative formats helped them with 
reading and writing. From these data sources, I was able to detect several insights and trends. In 
particular, for a small number of secondary students, it appears that adding technology to 
classroom routines did not improve their academic skills or increase their interest in content. In 
these cases, I observed each target student complete assignments with and without AT or 
accessible technology. In the postsecondary observation classroom, I consulted with the 
instructor and selected three students for interviews.  

The classroom observations and student interviews provided evidence to answer my 
second and third research questions: 

2. How do adolescents and young adults with disabilities perceive the multiple uses of 
accessible technology, including assistive technology or AAC, within classroom 
contexts? 

3. What features of the learning environment (e.g., task complexity, text complexity, 
medium of presentation) drive students’ requests for help and/or teachers’ responses 
to those requests in secondary and postsecondary classroom settings? 

Data sources included field notes, audio recordings during observation sessions, and 
audio recordings during student interviews. For classroom observations, I recorded the majority 
of class periods I observed but only transcribed portions of each lesson. For student interviews, I 
prepared a written transcript of the entire interview. 

Classroom Observations 

The classrooms of teachers referred by AT Specialists were located in 1) a community 
college located in Sonoma County and 2) middle schools in a large public school district within 
Sonoma County. Each observation setting was chosen after completing the teacher interviews, 
ensuring that I would be able to observe teachers providing literacy instruction that integrated 
assistive or accessible technology. Secondary observation sites included Mr. Watson’s Directed 
Studies classroom at Central Middle School and Ms. Sumner’s Resource Math classroom at 
Westside Middle School. The postsecondary observation site was Ms. Park’s College and Career 
Prep 2 classroom at the community college.  
Observation Findings: Secondary Classrooms 

For my description of the two secondary cases, I drew on observation data that 
demonstrated relationships between task complexity, help requests from students, and responses 
from teachers. During classroom observations, I recorded the majority of class periods I 
observed but only transcribed portions of lessons that made use of technology; I use the term 
“transcript segments” to describe these selected portions of lessons. Within the larger and 
comprehensive corpus of teacher-student interactions with technology, the selected transcript 
segments illustrated the range of ways student-teacher interactions around technology unfolded. 
Taken together, observation narratives and transcript segments suggested a variety of perceptions 
and practices surrounding digital media. Table 11 lists the data sources from secondary 
classroom observations over a period of 11 weeks. 
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Procedures for secondary classroom observations. During my initial visit to each 
classroom, I waited for the teacher to introduce me to the class. I provided letters for the teacher 
to pass around to each student, describing the purpose of my observations. I asked the teacher 
where I should sit and usually found a seat or desk at the back or side of the classroom. I used a 
voice recorder or Livescribe pen for audio recordings.  

Table 11. 

Data Sources in Secondary Classrooms 

Teacher or Student 
Identifier 

Week Field Note Highlights Additional Data 

Ms. Sumner 
Middle School math 

Week 1 Claim-Evidence-Reasoning  

Ms. Sumner 
Middle School math 

Week 2 Let’s Go Learn assessment  

Ms. Sumner 
Middle School math 

Week 3 Let’s Go Learn assessment Transcript/audio clips 

Mr. Watson 
Middle School 
Directed Studies 

Week 3 Membean, Google Docs  

Ms. Sumner 
Middle School math 

Week 3 Maker lesson Transcript/audio clips 

Ms. Sumner 
Middle School math 

Week 4 Maker lesson continued  

Ms. Sumner 
Middle School math 

Week 4 Interactive notebook, Owl 
Tell You Time 

Transcript/audio clips 

Ms. Sumner 
Middle School math 

Week 5 “Flocabulary” video and 
coordinate plane lesson 

Transcript/audio clips 

Mr. Watson 
Middle School 
Directed Studies 

Week 7 CNN10 video, guided writing, 
Chromebook login 

Transcript/audio clips  

Mr. Watson 
Middle School 
Directed Studies 

Week 9 Writing prompt based on field 
trip, Google doc 

Transcript/audio clips 

Mr. Watson 
Middle School 
Directed Studies 

Week 10 1:1 assistance with math 
homework 

Transcript/audio clips 

Mr. Watson 
Middle School 
Directed Studies 

Week 11 CNN10 video, TedEd video, 
math homework 

 

 
I made an effort to avoid recording identifying data, including waiting until after the 

teacher took attendance before turning on the recorder. Both secondary teachers assured me that 
students are accustomed to having multiple adults in classroom environments that include one or 
more paraprofessionals. For parts of some classroom observations, I used written notes only, 
especially if different small-group activities were taking place and the audio would pick up 
multiple speakers all talking at once. For those events, I took written notes on the student group 
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closest to me and waited until the teacher resumed whole-class instruction before I turned the 
recorder back on. 

I held brief conversations with teachers or paraprofessionals during breaks between 
classes and used email if I had questions that might take too much of their time. To see what 
students were working on, I looked over the shoulder of some students if they were seated near 
me but I did not get up and walk over to see what students were working on. I did not collect or 
copy student work or ask about their disabilities. The focus of my field notes and recordings was 
on the interaction between teacher and students, so any information I gathered about student 
performance came from remarks made by the teacher or paraprofessionals. I have refrained from 
reporting information about student behavior except when the teacher or paraprofessional had to 
send a student out of the room. Both secondary observation classrooms used reward systems for 
compliance and on-task behavior; some of the rewards included individual computer time or an 
online game for the entire class. Teachers frequently encouraged students by referring to the 
class agenda and the reward system, emphasizing positive discipline strategies for all but the 
most challenging behavior. 

Secondary case #1: Westside Middle School. Ms. Sumner teaches four 55-minute 
periods of Resource Math daily. The classroom was smaller than standard classrooms at the 
school and no class has more than 14 students. At the beginning of each class period, students 
were asked to get a Chromebook and check in with a Boarding Pass routine. The curriculum was 
similar to other seventh- and eighth-grade Common Core math classes at the school, with 
accommodations for students who have Mild/Moderate disabilities including ADHD, learning 
disabilities, and auditory processing deficits. The most prevalent form of accommodation was 
reading math problems aloud to students who read below grade level, to allow them to complete 
the computations without spending undue time puzzling over unfamiliar vocabulary. This 
accommodation took place both during whole-class instruction and 1:1 instruction, and in 
practice means that students rarely complete grade-level math problems independently. 
Homework for these students consisted of computation worksheets with fewer word problems. 
Students used calculators for all division problems and some multiplication problems as a form 
of accommodation. 

The small class size was in itself a form of accommodation. Period 1 for eighth graders 
only enrolled eight students, while Period 2 had 14 seventh graders at the beginning of the school 
year and later went down to only 12 students. The goal is to transition these students into general 
education classes, with some of them transferring after fall semester. Period 3, a smaller class of 
10 students, included some with moderate disabilities including autism and intellectual disability. 
These students had a modified curriculum and would be taking the California Alternate 
Assessment rather than the Smarter Balance math assessment in the spring. Assignments for 
these students often used manipulatives to help them visualize math problems, with several carts 
and cupboards in the classroom containing materials for these lessons. Period 4 was also a small 
class, with nine students who had emotional or behavioral disorders, and/or autism. These 
students were considered by their teacher to be intellectually capable of joining a general 
education class but had a history of disruptive behavior that led to their placement in the smaller 
class. Demographics varied between periods but were fairly representative of Westside Middle 
School as a whole, with a majority of Latino/a students in each period and perhaps two or three 
white students and one African-American or Asian student making up the total.  

All classes included accommodations such as shorter assignments, working 1:1 with an 
instructional assistant, and receiving incentives for completing assignments or complying with 
classroom routines. A cupboard held a selection of treats for students to choose after they 



 

 

 

77 

accumulate enough points. Students could earn a game for the whole class or individual “free” 
computer time. 

The physical layout of the class included five tables that could each seat up to four 
students, but in most class periods not every table was full. The projection system faced the front 
of the room where there was a large white board. The teacher had two desks, a standing desk at 
one side near the front, and a regular desk towards the back corner away from the door. The 
standing desk had the ELMO projector for displaying print materials on the front white board. 
The teacher’s laptop on the standing desk can project either to the front whiteboard or to a large 
monitor mounted on the wall in the front corner. This setup made it possible to display print 
materials and electronic presentations including video at the same time. A whiteboard on the side 
of the room displayed the daily agenda for each class. Chromebooks for the students were stored 
on shelves and there were also tablets, headphones, and calculators available in bins. 

Ms. Sumner came to the study with 10+ years of experience and held credentials in 
Special Education and Single Subject mathematics. She has attended training in AT and Google 
Apps for Education. In addition, she participates in a lesson study group and recently attended a 
“Make the Way” training led by Akihiko Takahashi, Ben Ford, and Catherine Lewis at the 
Sonoma County Office of Education. She is white, lives in the area, and is the parent of teenaged 
children, one with disabilities.  

Observation highlights: Westside Middle School.  
Week 1 observation: Claim-Evidence-Reasoning. During my first week of observation in 

Ms. Sumner’s classroom, I noted the daily agenda for each period, listed on the whiteboard at the 
side of the room. After the opening Boarding Pass routine, the main instructional portion of the 
class was listed as the “C-E-R benchmark” activity. Ms. Sumner announced that they would 
work on math word problems using the Claim-Evidence-Reasoning format in preparation for a 
scheduled benchmark exam that all seventh- and eighth-grade math classes at the school would 
take the following week. I only observed the seventh-grade class (2nd period) on this occasion, 
but for each period the lesson plan was the same. The teacher gave every student a packet that 
included several pages of word problems for them to practice and she told them to keep the 
packet to use later for notes. Since all students in the class have disabilities, the benchmark test 
would be open-note, plus they would have extra time to complete the test. Each word problem 
consisted of several sentences printed across the top of the page. The bottom of the page had 
three columns with space for the students to fill in with their Claim-Evidence-Reasoning 
responses.  
 
Sample 1. Several sentences presenting a word problem with a “weather report” about 
negative temperatures where the correct solution depends on knowing that -15 degrees is NOT 
colder than -22 degrees.  
 

Claim Evidence Reasoning 
 
 
 

  

 
While projecting a copy of each problem using the ELMO projector, the teacher called on 

one student to read the problem out loud. After the student stood up and read the problem to the 
class, the teacher prompted the entire class to think about what the claim would be. If they 
thought they could write a sentence about it, they were supposed to raise their hands. Students 
were unable to supply a sentence describing the claim although students yelled out guesses about 
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the actual answer without raising their hands. Ms. Sumner coached the students as the class 
talked about the claim statement together and when she thought they understood it, she wrote a 
sentence in the claim column. Students copied what she wrote on their own papers. Next, she 
drew a thermometer shape in the evidence column and asked students where they would write 
the numbers 0, -15, and -22 on it. This was easier for them and several students were able to 
answer, then drew the same themselves. The last step was to write down the reasoning, so once 
again the teacher asked for suggestions and coached the students until they understood how to 
write a sentence describing the reasoning they followed to show that -22 was colder than -15. 

Despite the many interruptions, Ms. Sumner kept the students focused on the activity and 
reassured them that they could complete problems if they kept on task. There were more pages in 
the packet and the teacher did not expect to finish all of them in one day. Most of the students 
earned a reward at the end of the period. The packets were collected and students picked up a 
homework assignment that was at the student’s independent work level. 

There was no technology used this period besides the check-in with the Chromebooks at 
the beginning and the use of the projection system for whole-class instruction. My goal for the 
initial observation was to become familiar with the physical layout of the classroom, get a sense 
for the daily routine, and note any uses of technology. Ms. Sumner spent almost the entire period 
on whole-class instruction and the paraprofessional Ada did not work 1:1 with any of the 
students aside from a few reminders to stay on task. Ada’s desk was near the door and a counter 
with in-baskets, and she was occupied with grading the homework the students dropped in the 
baskets at the beginning of class.  

This whole-class activity revealed that Ms. Sumner did not expect students to be able to 
write sentences for claim and reasoning independently. Working on problems similar to those 
expected on the benchmark test not only gave the students practice with the C-E-R format but 
also ensured they had notes they could refer to during the test.  In later observation sessions, I 
would find that word problems were consistently difficult for the students. Most students needed 
to have the text read out loud to them not just once during whole-class instruction, but additional 
times as they worked through each step. This was consistent with the academic work for students 
who had been grouped into a Special Education classroom for math instruction. To provide 
context, the SBAC scores for students with disabilities were reported for 65 students at Westside 
in 2015, with 85% scoring at Level 1 (standard not met) in English Language Arts and 91% 
scoring at Level 1 in math. The school-wide math benchmark was an interim measure to check 
progress at intervals during the school year.  

Week 2-3 observation: Let’s Go Learn assessment. I observed classes during three 
periods for Weeks 2 and 3. Each class started with a check-in using Chromebooks, followed by a 
word problem from the Boarding Pass packet for the week. The teacher gave the class time to 
attempt these problems independently, then displayed each day’s problem and led the class as 
they worked through the solution together. Next on the agenda was the Let’s Go Learn pre-
algebra assessment (Diagnostic Online Math Assessment or DOMA). For a description of the 
Let’s Go Learn DOMA (Let’s Go Learn, Inc.), see Appendix C. 

For the eighth graders in period 1, results from this assessment would contribute to the 
decision about their math placement in 9th grade. One student asked “What if you don’t know a 
problem?” and the teacher replied, “Do the best you can.” (Field notes, 1/12/17) 

Students were told to keep their Chromebooks at their desks and work individually. The                    
Let’s Go Learn software includes audio so each student used headphones. The login procedure 
was written on the side whiteboard. Students started with the Google Classroom screen then 
input a student ID and password. About half of the students (in a small class of 8) asked for help 
with the log in procedure. Once they got the software started, the audio gave them verbal 
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directions through the headphones. About 10 minutes after they started, one boy got up to get 
binder paper so he could write the problems down.  

About 15 minutes after they started, Ms. Sumner noticed that one girl was not doing the 
problems, so she moved the student to the back table. For the next 9 minutes, the teacher 
provided 1:1 assistance, talking the girl through each problem on the screen. By this time, 
another student had also begun using pencil and paper to figure out the problems displayed on 
the screen. One boy seated in the corner was using his fingers to count. Approximately five 
minutes before the end of this period, the teacher stopped the assessment activity and had 
students put the Chromebooks away. The class had worked on Let’s Go Learn problems for 
approximately 38 minutes, although several students took at least 10 minutes to start the activity.  

I observed seventh graders (Period 2) and a 7th/8th combined class (Period 4) work on 
Let’s Go Learn and another math fluency program during their classes the following week. 
These programs respond to the student’s answers on lower-level problems before proceeding to 
more difficult problems. When the Let’s Go Learn initial level shows a possible deficiency, it 
ceases testing and checks the student’s knowledge of basic math facts. Thus, students who 
answered the initial problems incorrectly are likely to take more time working through levels. 
This is why the teacher scheduled the activity over several days. Another factor for students with 
disabilities that affect attention is that it is not considered a good practice to expect them to work 
on one activity for more than 30 minutes.  

In the 2nd period, students completed the daily check-in and Boarding Pass activities and 
then started with Let’s Go Learn about 16 minutes into the period. After a few minutes logging 
in and getting headphones, most students were able to work independently. One student finished 
the assessment after only four minutes but there were also a few students who seemed confused. 
One student asked, “What does this mean?” and when the teacher came over to check, she said, 
“It timed out:  do an easier one.” (Field notes, 1/19/17) 

In a break between periods, Ms. Sumner explained to me why the students were still 
working on Let’s Go Learn after starting with it last week. The Internet and Wi-fi at the school 
were not working on Tuesday and Wednesday, so this was the first day they had been able to 
continue with the online assessment.  

For 4th period, the students did not use Let’s Go Learn but instead used a different math 
fluency program after the daily opening activities. I observed that the check-in and Boarding 
Pass routines did not go as smoothly as what I had observed during 2nd period, so students lost 
points that would have earned them rewards at the end of the period. After Ms. Sumner gave the 
instructions on how to log in to the math fluency program, one student (“Vance”) was off-task 
for 10 minutes before he asked for help to sign in.  

The advantage of using the Let’s Go Learn program for these classes is that it allows each 
student to work at his or her own pace. Although classes have been grouped using criteria such 
as grade level, learning characteristics, and math achievement, there are likely to be bigger 
differences between the highest and lowest scoring students in these classes than in a general 
education class. (One way to think about it: by grouping the D and F students in the resource 
math classes, you get the range of students who scored between 0 and 65 on assessments, while 
general education students might range from 66-100.) One disadvantage is that a few students in 
each class are not only having trouble with the math problems, but also with the login procedures 
and the user interface. Seeing some students get up to find binder paper to work math problems 
also suggests that they are not entirely comfortable using the online assessment and prefer to try 
the problems in a more familiar form. The audio feature of the Let’s Go Learn program could 
help compensate for any reading problems since the directions and problems are read aloud as 
students listen with their headphones. However, for one student in 1st period, the audio portion 
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didn’t seem to offer the support she needed and the teacher worked individually with her to help 
her complete some of the level.  

Week 3-4 observation: Maker lesson. In the 2nd period class, Ms. Sumner planned to use a 
Maker lesson that she developed with a lesson study group. However, five students had not yet 
finished the Let’s Go Learn assessment, so those students went to the library with the 
paraprofessional Ada to finish. Ms. Sumner started the class with the check-in and Boarding Pass 
routine, then introduced the Maker lesson. She read the task statement for the lesson and 
displayed text using the ELMO projector: 
 

The school is holding a 5K fundraising walk on the school grounds. We are supposed 
to design the course for the walk. 

1. What do we need to consider to do that? 
2. How can we measure the course? Come up with a method we could use. 
3. Let’s see how close your different methods are to each other. 
4. Discuss the advantages and disadvantages of your methods. 

 
Ms. Sumner cleared up any confusion students had about the distance 5K. She wrote 

“kilometers” on the side whiteboard and drew a box around kilo, explaining that it means 1,000 
meters. She had 12 meter sticks for the class and held one up to explain it was not the same as a 
yardstick (feet and inches). After about five minutes of discussion on how students could count 
meters, the class went out into the breezeway to try laying the sticks end to end to see if they 
could measure that way. After they had figured out how to measure 25 meters (picking up and 
moving the sticks and keeping track of how many they used) she had them come back inside to 
work in groups. Each group used a tablet and could search the Internet to see if they could find 
an easier method than using meter sticks. Even before they started searching, one student started 
talking about using a very long measuring tape. Another student talked about pacing off the 
course but stated that since each stride might not be exactly a meter, “We’ll keep getting a little 
off” (Field notes, 1/20/17).  

About 30 minutes into the period, one of the students returned from the library and joined 
a group. Some students were looking up “measuring tape” on the Internet to see if they could 
find a really long tape but this didn’t produce many results. One student proposed using Google 
Maps to map the distance around the school. After about 10 minutes of searches, Ms. Sumner 
told the class to close their tablets. She asked one person from each group to be a note-taker 
while they listed the tools they found. A student (“Jamal”) said to his group, “You could use 
your Apple watch.” (Field notes, 1/20/17). Within five minutes, one student’s behavior caused 
the teacher to send him to the office for the rest of the period.  

About 48 minutes into the period, Jamal told Ms. Sumner that he remembered seeing a 
“yellow wheel thing” that people use to mark off athletic fields, saying, “My PE teacher used it.” 
(Field notes, 1/20/17). Ms. Sumner briefly displayed a web page with a trundle wheel, then 
collected students’ notes to save for the design phase during the next class meeting. In the last 
five minutes of class, students returned from the library and the office.  

The following week, Ms. Sumner continued the Maker lesson in 2nd period. After the 
check-in and Boarding Pass were complete, she displayed the task statement again and held up a 
meter stick. She displayed a web page with several implements for measuring clicks on the 
trundle wheel. On YouTube, she started a short video with a teenage girl demonstrating how to 
build a trundle wheel, also called a hodometer. After the video, Ms. Sumner explained that the 
outside of the wheel had to be 1 meter around for it to work for their task. The last part of the 
class was spent in groups, writing a list of supplies they needed to build the trundle wheels. Each 
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group also sketched a design for the wheel. There was some discussion about how to design the 
wheel to click each time it went around, to make it easier to keep track of how many time it 
turned. At the end of the period Ms. Sumner collected the design pages from each group. Before 
class, she showed me that she already has most of the supplies they would need, although she 
didn’t tell the students this. A pair of meter sticks would form the handle for each trundle wheel 
so the students only needed to come up with a way to make the wheel itself, then attach it to the 
handle so it could turn.  

This lesson did not require much technology during the two periods I observed, aside 
from the students’ Internet searches for information during brainstorming and the teacher’s 
display of the task statement, web pages and a video. I did not observe 2nd period when the 
students built the trundle wheels but when I returned at the end of the week, the wheels had been 
constructed. As I observed whole-class instruction and small group interactions, Ms. Sumner 
provided a variety of curricular scaffolds while giving students the chance to investigate different 
ideas. The tablets and Internet searches were one way for students to get information, while other 
group members could also be information sources. The teacher didn’t supply all the information 
but instead kept encouraging the students to find what they needed by working with each other. 

For this activity, Ms. Sumner expected that brainstorming and small group activities 
would be somewhat inefficient, since some of the students’ ideas might be judged impractical 
after discussion. Although Ms. Sumner limited the amount of time allotted for each step of the 
project, I noticed that discussion activities took about twice as long as what she had written in 
her lesson overview. The teacher spent extra time repeating directions and task expectations for 
the small groups. About half the students in the groups picked up the tasks right away, while 
others tended to sit and wait for the teacher to prompt them to contribute.  The student who was 
sent from the room on the first day of the Maker lesson was not only off-task, he was also 
interfering with other students in his group. At times, students seemed lost or disengaged and had 
to be pulled into the activity by their peers or by prompting from the teacher.  

Week 4 observation: Interactive notebook, Owl Teach You Time. I observed 3rd and 4th 
period classes with close attention to two students who seemed to require more 1:1 attention than 
others in each class. I used the observation protocol (see Appendix A) to record the activity, the 
grouping, the kind of assistance offered, help requests, and the duration of 1:1 assistance.  

For third period, the students completed the daily check-in and Boarding Pass activities, 
then began a lesson with their notebooks. Each student received a list of printed definitions. The 
teacher displayed a word or words on the whiteboard and asked students to write the word in the 
notebook. After the students wrote the word, they used scissors to cut the definition from the 
printed list and used glue sticks to paste the definition next to the corresponding word. The first 
words were “hour hand.” The teacher did not continue with the next words (“minute hand”) until 
all the students had pasted the first definition into their notebook. There were five definitions 
related to telling time with an analog clock, so they did this five times. The paraprofessional 
helped one student (“Hank”) because he has a disability that affects one hand, making it difficult 
for him to use scissors. Once the slip of paper was cut, Hank was easily able to paste it into his 
notebook next to the word. This assistance took approximately six minutes. 

In the second half of the period, students were asked to go to Google Classroom and find 
the program Owl Teach You Time (Cooply Solutions, Ltd.). All but two students were able to 
log in independently and the teacher spent 30 seconds helping each student. After six minutes, 
Hank raised his hand and said, “I beat the first challenge” and the teacher told him, “Great, now 
you can move on to the next challenge.” (Transcript segment, field notes, 1/29/17). The students 
used the program for the remainder of the period. 
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The fourth period class following the same lesson plan. At the beginning of the period, 
Vance said he felt ill. The paraprofessional Ada walked to the health office with him. He 
returned in time to start the vocabulary definitions, matching the words to the printed definitions. 
Vance started the vocabulary activity but two minutes later, he complained, “You’re going too 
fast,” as the teacher displayed the next word before he was ready. (Transcript segment, field 
notes, 1/29/17). The class completed the notebook activity and started the Owl Teach You Time 
app on their tablets. The students used the program for the remainder of the period. Three 
students including Vance had trouble getting started but were able to complete at least one level.  
(See section on Focus Student #1 with detailed transcript segments). 

The lesson I observed in 3rd and 4th periods included a vocabulary activity with words 
related to time and a game-like app with math questions. An animated owl provided clues that 
helped students answer questions by pressing images on their tablets. The first levels seemed 
easy for most of the students but a few were confused about what to do. It is possible that some 
students were less familiar with swiping their fingers across a tablet. For example, if the owl said 
to add 20 minutes starting from 5:30, the student needed to lightly press the image of the minute 
hand and move across from 6 to 10. Since the 3rd and 4th period classes are both 7th/8th 
combinations, this could also be a factor in the difficulties some students were having.  

During the teacher interview, Ms. Sumner and Ms. Oberg agreed that many students had 
trouble doing math problems that involved telling time, especially with analog clocks: 

Ms. Sumner At our school, the majority of the kids can’t read a clock. I mean, they’re 
obsolete, look on your computer, it tells you the time. [But] I think it’s 
essential that you can add numbers and read the time on the face of a 
clock.” (Ms. Sumner, interview, 6/21/16).  

Her interaction during the Owl Teach You Time activity with focus student #1 (Vance) 
appears below. 

Week 5 observation: Flocabulary video and coordinate plane lesson. I observed third and 
fourth period classes with close attention to students who seemed to require more 1:1 attention 
than others in each class. I used the observation protocol (see Appendix A) to record the activity, 
the grouping, the type of assistance offered, help requests, and the duration of 1:1 assistance. The 
attendance in both periods was lower than usual due to a planned “Day without Immigrants” 
protest and Ada said that a total of 150 Westside students were absent. I did not use audio 
recordings during these observations.  

Third period started as usual with check-ins and the Boarding Pass activity. The theme 
for the day was graphing on a coordinate plane. The teacher projected a video from the 
Flocabulary series with a segment on vocabulary related to the number line, graphing with the x- 
and y- axis, and the origin point (x=0, y=0). The vocabulary words were “rapped” by a singer 
while the video showed each of the elements of a coordinate plane. After the video, Ms. Sumner 
started a treasure map activity by projecting a map with a coordinate grid. Students worked in 
groups, each group using a set of cards and a laminated treasure map. Students took turns turning 
over the cards, which had been arranged in sequence. Each card would have an instruction such 
as “Draw line from 2,3 to 5,7” and the students used erasable markers to connect the points. All 
the laminated treasure maps were different so when a group would finish one solution, they 
could exchange their map with another group. Ms. Sumner and Ada checked on the groups and 
made suggestions if any students seemed to be stuck.  When one girl complained, “It’s too hard,” 
the teacher immediately asked, “Do you need help?” and stayed with the student for about four 
minutes to make sure she could find the points. (Field notes, 2/16/17).  
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Fourth period had only four students present from a class of 9. The teacher spent extra 
time on the opening activities and did not show the Flocabulary video, instead going straight into 
the treasure map activity. Since there were so few students, the teacher started working 1:1 with 
Vance while Ada worked 1:1 with another student. The adults also checked on the two students 
who were grouped together. As the students turned over the cards, they frequently asked the 
adults to read the cards aloud or explain where to mark the points on the grid. After finishing 
their first map, the groups exchanged the map and cards with another table.  Groups shifted 
around to let other students work with the teacher or Ada. At one point, a student found that the 
cards were out of sequence and asked the teacher to help put them back in order. The level of the 
task appeared very simple but students seemed to have trouble comprehending the instructions 
on the cards. This may have also occurred at some tables during 3rd period but with the smaller 
groups during 4th period, I could more easily hear the adults reading the cards out loud. 

The coordinate plane activity looked like a game due to the appearance of the laminated 
treasure maps and the cards. Each of the maps was illustrated with cartoon-like graphics 
representing story-book settings such as towns, castles, a forest, or a farm. However, the text 
printed on the cards seemed to confuse some students. After class, Ms. Sumner said that students 
sometimes reversed the x and y coordinates on their first try. For example, for x=2 and y=0, they 
might try to mark a point at 0,2 instead of 2,0. The teacher attributed this error to the habit of 
reading from left to right: they saw the x value but focused on the left-most numbers on the y 
axis first, instead of looking to the right for the x value and then counting up for the y value. The 
amount of individual attention that some students needed suggested that these students had 
trouble following multiple steps when solving math problems. Some of the same students who 
needed extra help with the Owl Teach You Time app also needed help with the treasure map 
activity.  

Focus student #1: Vance at Westside Middle School. During weeks 2 and 3, I found 
several occasions when Vance, an eighth-grade student, delayed work or was off-task instead of 
starting assignments. When prompted to start working, Vance asked the teacher to repeat the 
directions. I decided to use the observation protocol (see Appendix A) during Week 4 to record 
the activity, grouping, kind of assistance offered, help requests, and the duration of any 1:1 
assistance for Vance. Keeping detailed notes about the interactions between Vance and the 
teacher helped me understand why he avoided starting some activities and needed extra help with 
tasks.  

Vance’s assigned seat was at a round table next to a file cabinet, positioned with his back 
to the wall so that no other students had to look past him. While this made sense because Vance 
was one of the largest students, the paraprofessional Ada said that placing him along that wall 
ensured that he wouldn’t interfere with other students. Two students with autism spectrum 
disorder were seated at the front of the room, perhaps to minimize sensory concerns. The daily 
routine was designed to encourage what the teacher called “quiet boarding,” but while other 
students got their Chromebooks and starting the Boarding Pass activity, Vance did not always 
succeed in following the procedure.  

At the beginning of the Week 4 class, Vance complained that he felt sick, so Ada walked 
with him to the health office. When he returned, the class had started working with their 
notebooks, matching definitions to vocabulary words related to telling time. Vance didn’t know 
where his notebook was and Ada helped him find it; both seemed to find this interaction 
frustrating. After a few more remarks, Vance started working on the notebook. In my role as 
observer I did not have access to students’ IEP or assessment records, so I was not sure what 
form of learning or behavioral disability led to Vance’s placement in a special education 
classroom. However, it was clear that his self-regulation skills had not developed to the level 
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expected from an eighth-grade student. Poor self-regulation skills are associated with many 
disabilities and can contribute to a wide range of academic and social problems. 

My observations showed that Ms. Sumner had established a classroom environment with 
the structure and support to encourage self-regulation, as seen with the opening check-in and 
Boarding Pass activities. During the teacher interview, she explained why she included a check-
in routine: 

Ms. Sumner  When you talk about zones of regulation, [that] is a big thing with special 
education, assessing how [students are] feeling right now. (Ms. Sumner, 
interview, 6/21/16). 

Many general education students also struggle to establish self-regulatory skills as part of 
their transition to adolescence, as discussed by Dembo and Eaton (2000): “individuals proceed 
through these changes at different rates and levels of success.”  

After they put their notebooks away, students logged in to their tablets for the next 
activity. The teacher introduced an educational game with questions arranged in increasing levels 
of difficulty. Her comments implied that the Owl Teach You Time game would be more fun than 
working with the vocabulary words in the notebook.  

Ms. Sumner  The next part, that is fun, [you’ll use] on your tablets and remember, you 
each have your own tablet number. Go into Freebooks and there is a game 
called, Owl Teach You Time. I want you to do some practicing, and see 
how many [levels] you can get unlocked. (Transcript segment, field notes, 
1/30/17) 

Before telling the students to start, the teacher displayed a homework paper using the 
ELMO projector. She explained that some students made mistakes on homework collected a few 
days before. After she and Ada looked at the papers, they thought it would be a good idea to 
spend some time working on math problems with analog clocks and telling time. 

Ms. Sumner  Some of you might say, this is so easy. Then, you move on [to a higher 
level]. This is the hour hand. {points to the homework problem} I want to 
show you a mistake that was made by a lot of you on your homework. A 
lot of people did this. They said 12:15. This hand is the long hand. So, the 
long hand tells the minute. The minute is at 00. The short hand tells the 
time. So, what time should this be? (Transcript segment, field notes, 
1/30/17) 

After this introduction, the students started doing the problems. Vance took more time 
than others before he logged in to Google Classroom. He delayed for about two minutes until the 
teacher walked by and saw that he hadn’t started the activity. When she prompted Vance to start, 
he asked her to repeat the name of the app, saying “What it is called?” (Transcript segment, field 
notes, 1/30/17). The directions to the game may have been too fast for him, the same problem he 
complained about during the notebook activity. The teacher noticed that Vance was having 
trouble completing the problem and provided an explanation. 

Ms. Sumner (23:06) Show me 1:15, you were about to have the big hand on 1. I just 
saw what you did, this is why you need practice at it.  

Vance Uh-uh. {shakes his head} 
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Ms. Sumner I saw you, Vance. I saw, this is why you need practice at it. Yeah, because 
when we do a quiz on this, I want to see how you’re doing. 

Vance It’s so annoying. {continues work, T. moves away} (Transcript segment, 
field notes, 1/30/17) 

Despite the teacher’s assumption that the game would be a fun follow-up to the notebook 
activity, Vance was clearly not enjoying the Owl Teach You Time activity. The idea that Vance 
and others would benefit from practicing this type of problem came up again a few minutes later. 
The teacher checked on Vance and two others seated at the same table and encouraged them to 
keep working. 

Ms. Sumner (25:18) The best way to get good at it is to practice it. (Transcript segment, 
field notes, 1/30/17) 

For some students in 3rd and 4th period, the initial levels of the Owl Teach You Time 
game seemed easy and they quickly moved to more challenging levels that came closer to math 
problems for their grade level. The first level had questions like the one Ms. Sumner saw Vance 
working on. The number 1:15 appeared in a display box in one corner of the tablet and the 
animated owl pointed to indicate that the student should press the tablet to move the hands to the 
correct positions on the analog clock. Most students were able to interpret these directions and 
proceed without help from the teacher. Ms. Sumner monitored the students’ progress by walking 
around the classroom to see if they were having any problem with the content of the math 
problems or with the software. Her attention to Vance throughout this activity suggested that she 
was concerned about whether he could complete the levels within the game. 

Because she was checking Vance’s progress frequently, Ms. Sumner saw Vance starting 
to move the minute hand (the larger hand) to the number 1, rather than the hour hand. Consistent 
with the homework problems and notebook activity earlier in the same class period, Vance 
seemed to have trouble distinguishing the minute hand from the hour hand. It was unclear 
whether Vance had some visual processing difficulty that made it hard to distinguish the features 
of an analog clock, or if he was unfamiliar with how to swipe his fingers across the tablet to 
move the clock hands to the correct position. In the Owl Teach You Time game, Vance didn’t 
progress to the levels that used confusing vocabulary terms such as “quarter past” or “quarter 
till.” Those vocabulary terms and definitions had been also included in the notebook activity. 
The rationale offered for including these time-related terms in the lesson was that Ms. Sumner 
expected that problems like this would occur on a chapter quiz or benchmark test. During her 
interview, this teacher had described the analog clock as “obsolete” (Ms. Sumner, interview, 
6/21/16) and predicted that many students would have trouble completing assignments that 
required them to answer questions based on analog clocks. The observation data collected 
months later seemed to confirm her earlier belief about her students’ abilities.   

A coordinate plane activity observed during Week 5 was perhaps uncharacteristic of the 
assignments usually offered in Ms. Sumner’s classroom. Since there was an event that affected 
attendance for the entire school, the teacher did not spend as much time as usual on whole-class 
instruction and instead worked 1:1 with Vance for most of the period. After the class, I spoke 
with Ms. Sumner and remarked that Vance seemed cooperative during the coordinate plane 
activity. She explained that since a behavior problem had occurred with Vance and another 
student the previous day, Vance was making a determined effort to avoid more trouble. The low 
attendance provided an opportunity for Vance to work in a quiet environment and the adults saw 
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a good chance to provide individual support for their students. Vance seemed more willing to 
accept assistance with fewer peers in the room.  

Returning to my research question about student perspectives, it is clear that Vance did 
not perceive any advantages in using the Owl Teach You Time app as compared to using a 
traditional notebook. His delay in logging in to the program could be construed either as an 
unwillingness to start the program or a lack of comprehension of the login procedure. During the 
Week 2 observation, Vance delayed for ten minutes before starting the math fluency online 
activity and also asked for help with logging in. Vance might benefit from the daily classroom 
routines including the check-in and Boarding Pass activities but it is unlikely that he would say 
those supports have increased his ability to self-regulate his behavior. The limited duration of my 
study meant that I did not collect before-and-after data on using Chromebooks as part of daily 
classroom routines. 

It is important to remember that Vance delayed starting the notebook activity and said 
“You’re going too fast” as the teacher displayed words before he was ready. (Transcript segment, 
field notes, 1/30/17). Since his pattern of asking for a slower pace extended to non-digital 
activities, it suggests making accommodations that adjust the pace of instruction, especially 
when asking for written responses. When implementing accessible technology supports, 
adjustable pacing helps students access content if digital media are used during instruction and 
this accommodation includes the login procedures. Adjusting the pace is a compensatory 
solution rather than a remedial approach. If students have disabilities that affect how quickly 
they can write, providing additional writing practice might not help them write more quickly. 
Giving students a keyboard or tablet may help some of them respond more quickly, but others 
will have as much or more trouble with the digital formats.  

Secondary case #2: Central Middle School. Mr. Watson taught four periods of Directed 
Studies at Central MS. This class was not intended simply as a study hall—each class started 
with an opening activity designed to encourage academic language development or using 
evidence to support claims. I was invited to observe 4th period, which served nine students with 
learning disabilities, ADHD, and autism. I visited this class regularly on Paragraph Tuesdays 
when the teacher provided a writing prompt. After the opening activity, students could work on 
homework assignments independently or with help from the teacher. One behavioral assistant 
provided 1:1 support for a student with autism. This assistant occasionally prompted other 
students to get started with homework.  

Completing planners and trackers for assignments from the students’ general education 
classes were part of the opening routine for each class period. Mr. Watson commented that most 
students in 4th period could work independently and finish their homework, giving them some 
free time at the end of the period. He didn’t specifically say that students in his other classes 
were less able to work independently although he implied there were more students with 
behavior problems in the other classes.  

Students had the option to use Chromebooks to complete writing assignments using 
Google Docs or other word processing software. When students finished homework assignments, 
they could use a Chromebook or a desktop computer to log in to the ALEKS math system or the 
Let’s Go Learn math and English Language Arts system. (See Appendix C for descriptions.) 
Both of these systems were primarily used for assessment, but they included tutoring features 
that could be set to practice mode if the students wanted more hints or feedback about math 
problems or English vocabulary and comprehension.  

The physical arrangement of the room included rows of desks facing the front, with an 
audio-visual table holding an ELMO projector and a stand for a laptop. There was a large 
whiteboard at the front and a screen that could be pulled down for displays. The teacher had a 
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desk in one corner near the front. There was a desktop computer set up at a table at the back of 
the room with a printer attached. Another desk was positioned in a back corner near the door and 
that is where I sat during observations. A round work table on one side of the room was often 
used by students who wanted to work with the teacher. There were empty desks during 4th period 
since there were only nine students (5 M, 4 F) in the class. This small sample was representative 
of Central MS with 4 Latino/a students, 4 white students, and 1 African-American student.  

Mr. Watson had eight years of experience with a Special Education teaching credential. 
His training in AT included a certificate from the California State University Northridge online 
Assistive Technology Applications Certificate Program (ATHACP). He had also attended 
training for Google Apps for Education during the summer. He is white, lives in the area, and is 
the parent of a toddler and an infant. His easy-going personality was well-suited for reassuring 
struggling adolescents: he presented information concisely without rushing, responded calmly to 
unexpected incidents, and thoughtfully guided his students towards their academic and personal 
goals.  

Since Mr. Watson had previously taught at Westside MS, the first section below 
describes an English class at Westside Middle School that integrated technology with the 
curriculum in a similar way to the descriptions from our interview. The remaining sections 
provide highlights of observation sessions at Central Middle School and a brief profile of focus 
student #2 and how she used technology during the Directed Studies class.  

Observation highlights: Central Middle School. 
Week 3 observation: Membean and Google docs. My interview with Mr. Watson took 

place in Spring 2016 and his descriptions of using technology reflected his teaching assignment 
at Westside Middle School. Before I began observation sessions at his 2016-17 Directed Studies 
teaching assignment at Central Middle School, I decided to make one visit to an English class at 
Westside. One of the paraprofessionals at Westside (Bea) told me about an English teacher who 
was using Google Classroom and other technology in her general education class. Bea 
introduced me to the English teacher (Ms. Doe) and she agreed to let me observe one of her 
eighth-grade classes. While this large class of 32 students was substantially different than the 
small resource English classes taught by Mr. Watson the previous year, Ms. Doe used some of 
the same technology tools during instruction. In addition, Ms. Doe used a voice amplification 
system throughout the period, suggesting that one or more students with hearing impairments 
were enrolled in her class. 

Ms. Doe read the day’s agenda, also written on the whiteboard, before students spent 
about 15 minutes with silent reading. Students who had finished their books went to the library 
to get another book they could use with the Accelerated Reader system (See Appendix C for 
description). A set of large wall charts showed how many books students had read so far during 
the school year. The 3rd period class I was observing had completed more books than any other 
period. With this system, students don’t need to read the same book but instead choose a book 
from a list of thousands. When they finish the book, they can go online and answer 
comprehension questions.  

For the next activity, students used the Chromebooks to log in to the Membean 
vocabulary program. Students put on headphones so they could listen to the audio portion while 
they read definitions of words and clicked on different options to see the words used in different 
ways. I was sitting close enough to a student to see some of the words: concise, simultaneous, 
prelude, rectify. The program includes images and video to help keep students engaged during 
vocabulary study. One student showed another student her screen, which displayed a video titled 
“Ed Puzzle.”  The student worked through vocabulary questions embedded in a video, 
presumably listening to the audio with her earphones.  
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In the second half of the class, the students got into groups of three or four to work on a 
Haiku writing activity. The students kept the Chromebooks and opened Google Docs. For each 
group, they turned in their Haiku assignment using one Google Doc. The teacher mentioned the 
name of the program used to turn in their assignments, pronounced “no red ink” but spelled as 
one word (NoRedInk).  

Although the class was large, the noise level in the room was low considering that 
students were working in groups. Ms. Doe checked on student work and answered questions, but 
she did not have to remind any students how to log in. I had observed the 1st and 2nd period Ms. 
Sumner classes on the same morning, with students in each period asking for help when logging 
in with the Let’s Go Learn system. This disparity underscored the role played by individual 
differences in learning, plus the advantages of small class sizes for special education students. 
Mr. Watson had mentioned that some of his English classes went more smoothly than others 
when he worked at Westside, so observing this general education class made a good comparison.  

Week 7 observation: CNN10 video, guided writing, Chromebook login. In the Directed 
Studies class at Central Middle School, each period started with opening activities that included 
filling out a planner. Mr. Watson led a brief whole-class assignment and then got students started 
with individual homework assignments. The whole-class instruction agenda was different for 
each day of the week. For my Week 7 observation, I saw the normal Friday schedule which 
included watching a CNN10 video followed by guided writing.  

 
Sample 2. CNN10  
There were three specific things from the CNN10 video that really stood out to me: 
______________, ______________, and ______________. ______________  
                  a        b      c   a 
seems important because ______________. ______________ matters as it 
                                                   reason   b 
concerns ______________ who may feel that ______________ is ______________. 
                community members    b         good/bad 
 ______________ is also something that stands out because ______________.  
     c        reason 
 

                                                                                                                                                          
 
The CNN10 video presented current events and as the name suggests, it ran for ten 

minutes. The day I attended, the topics were a) transgender issues, b) longevity in South Korea, 
and c) space mining. After the video, Mr. Watson explained how to complete the paragraph 
using the guided writing prompt written on the whiteboard. Students could use the prompt to 
write their paragraph on paper, or could choose to use a Chromebook to create a Google Doc.  

All but one student used a notebook to hand-write their paragraphs, working from the 
prompt on the whiteboard. One girl (“Jody”) used a Chromebook for this writing assignment 
because of dyslexia. Mr. Watson mentioned that Jody took a Chromebook from his classroom 
into her general education English and Social Studies classes as well. 

After completing their paragraphs, students could complete their homework from other 
classes. If they finished their homework or didn’t have any homework, they could get a 
Chromebook and log in to the Let’s Go Learn program to practice math. Some of these eighth 
graders used the ALEKS online math program instead of Let’s Go Learn (see descriptions in 
Appendix C). Two students decided to use ALEKS and got their headphones so they could 
access the audio features.  
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I noticed that the guided writing prompt was similar to what Mr. Watson had described 
during our interview. At his previous middle school, Mr. Watson sometimes used Google Forms 
to create a cloze writing activity and the prompt he used in the Directed Studies class was a low-
tech version of the same type of activity. 

Week 9 observation: Writing prompt based on field trip, Google Docs. For my Week 9 
observation, Mr. Watson used his normal Tuesday schedule, which included a writing prompt for 
Paragraph Tuesday. The class attended a field trip the previous Thursday, travelling by bus to the 
local Performing Arts Center to see a spoken-word performance by a group called the Mayhem 
Poets. After the opening activity with planners, Mr. Watson explained how to complete the 
paragraph using the prompt written on the whiteboard. Students could use the prompt to write 
their paragraph on paper, or could choose a Chromebook to create a Google Doc. If students 
missed the field trip, they had the option to write on a different topic.  

 
Sample 3. Field trip 
What did you think of the field trip? Describe at least 3 things that you remember. Tell me what 
you liked or did not like about the experience overall.  
Group: The Mayhem Poets Location: Performing Arts Center  
Alternative assignment: If you did not attend the field trip, describe another field trip and at least 
3 things you remember. Explain what you liked or did not like about the trip. 

 
All the students except Jody wrote their paragraphs on paper. Jody got out her 

Chromebook to write, but delayed before getting started. “Max” also delayed before writing, 
then asked about the alternate assignment since he did not go on the field trip: “How long do you 
want it?” The teacher replied, “A couple of sentences.” (Transcript segment, field notes, 3/7/17). 
Max completed two or three sentence using the alternate prompt. 

During the second half of the period, the teacher showed a student how to log in to Let’s 
Go Learn on a Chromebook. Two other students had already started the ALEKS math program 
and wore headphones to make use of the audio feature. About 35 minutes into the period, Mr. 
Watson announced, “If you’ve been working on ALEKS you can switch to games now, that’s 
fine.” (Transcript segment, field notes, 3/7/17). 

Towards the end of the period, Max printed out a timeline from the printer attached to a 
desktop computer. He used continuous-feed paper so the timeline could print across multiple 
pages. Max used the Internet to research the dates for science fiction movie events, starting with 
4,000,000 B.C. for the opening sequence of 2001: A Space Odyssey and running through 
contemporary dates for Jurassic Park to the far future with Serenity/Firefly and WALL-E. The 
teacher asked if he could put the timeline on the classroom wall near the back of the room, 
saying, “This is super-cool!” (Transcript segment, field notes, 3/7/17).  

The Paragraph Tuesday agenda in Directed Studies gave students a chance to practice 
writing with more support than they might get from their general education English or Social 
Studies teachers. Mr. Watson provided topics of interest to eighth graders and answered their 
questions about how much writing he expected. The availability of digital media led to creative 
work by one student, while others used the audio support provided by the online math programs. 

The students at Central seemed to work more independently than the students I observed 
in the middle school resource math class at Westside. This is consistent with their placement in 
general education classes for math and English. However, the Directed Studies students in Mr. 
Watson’s room had more support available than the eighth-grade general education students I 
observed in Ms. Doe’s class at Westside. The small class size ensured that these students would 
have the 1:1 assistance they needed to complete the work from their general education classes.  
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Weeks 9-10 observation: Assistance with math homework. While introducing the day’s 
agenda, Mr. Watson reminded students about turning in teacher feedback forms. Students could 
take these forms to their general education teachers to get an informal progress report. Each time 
students returned the forms during Directed Studies, Mr. Watson could see whether students 
were missing any assignments. Making the effort to get this feedback from their content-area 
teachers meant that students earned points towards their grade in Directed Studies plus they 
earned free time as a reward: “If you turn in your teacher feedback form, then you get that for 
free time.” (Transcript segment, field notes, 3/7/17). The teacher commented that his 4th period 
class made good use of this option, in contrast to students in his other classes who rarely earned 
free time: “There's nobody in here who has anything lower than the whole amount of points that 
you supposed to have for this.” (Transcript segment, field notes, 3/7/17). 

During Week 9, many 4th period students had more homework and Mr. Watson trimmed 
down the opening activities to give them more time to complete assignments. An eighth-grade 
student Max worked on pre-algebra during weeks 9 and 10. For this work time, Max moved from 
his regular seat to a round table at one side of the room where he could spread out his materials. 
During Week 9, Max needed to correct and re-submit some problems from a math quiz he took 
the previous week. He asked for help with the problems and the teacher spent about five minutes 
assisting him. The quiz included questions that required Max to graph coordinates and cross-
multiply fractions. During Week 10, Max worked on a math assignment that required him to 
graph x and y coordinates on a grid. He once again asked for help so the teacher spent about 15 
minutes at the table, working through the assignment step-by-step.  

For the most part, the 4th period students stayed on task while doing their homework with 
a minimum of prompting from the teacher. The behavioral assistant helped the student with 
autism start on assignments and monitored his progress. Occasionally the student and the 
assistant left the room, probably because his accommodations included breaks as needed during 
the school day. Adolescents who are still in the process of establishing emotional and sensory 
regulation are not always aware of the need for breaks, so experienced paraprofessionals can 
help ensure that students do not become too overwhelmed to function in academic settings. Over 
a period of time, adolescents can gradually reduce their reliance on others and assume more 
responsibility with self-regulation.   

Week 11 observation: CNN10 video, TedEd video, math homework. While this could 
have been another Paragraph Tuesday observation, Mr. Watson scheduled a substitute because 
he needed to lead an IEP meeting. The class watched both a CNN10 video and a TedEd video, 
without any writing prompts. Some activities for the week were shifted because on Wednesday 
the eighth-grade students would be attending a College and Career event. After the videos, the 
students had ample time to complete homework assignments.  

Since there was no whole-class writing assignment, Jody went to the desktop computer 
and logged in to the ALEKS math program. When I asked her the difference between ALEKS 
and Let’s Go Learn, she said that her eighth-grade math class uses ALEKS. In seventh grade, her 
class used Let’s Go Learn but she said it was now “too easy.” (Field notes, 3/14/17). Max had 
another math assignment that included a coordinate plane and he completed it without asking for 
help. Afterwards, Max got a Chromebook and logged in, looking for the ALEKS program. He 
had forgotten how to find the program in Google Classroom and asked the substitute “How do 
you spell ALEKS?” (Field notes, 3/14/17). Luckily, the substitute knew how to find it and Max 
worked on the program without further assistance.  

Toward the end of the period, free time was available and most students shifted over to 
recreational use of the Chromebooks or computers. Jody got some markers and moved to the 
round table to create some artwork. Although Mr. Watson left worksheets in case the substitute 
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needed to occupy the students, they spent enough time doing their assignments to earn the free 
time. The 4th period class had earned a pizza party the previous Friday and it seemed that the 
classroom reward system helped keep them focused on their work, even on a day with a 
substitute.  

Focus student #2: Jody at Central Middle School. One student in Mr. Watson’s class 
(Jody) used a Chromebook for writing assignments because of dyslexia. The teacher mentioned 
that Jody took a Chromebook from his classroom into her general education English and Social 
Studies classes as well. This accommodation helped because she could hear her writing read 
aloud by the computer, making it easier to check her work when she heard the words spoken. He 
did not explain whether Jody used the text-to-speech features on the Chromebook for reading 
assignments.  

During Week 9, Jody used the writing prompt about the field trip to start a paragraph (see 
Sample 3). She got off to a slow start while other students in the class finished within five 
minutes. Mr. Watson checked in with Jody: “Hey, how’s that Google Doc, can you open it and 
show me?” (Transcript segment, field notes, 3/7/17). He was able to see whether she was writing 
in the Google Doc because she signed in through Google Classroom. After looking up a 
student’s grades and helping her compute her GPA, he prompted Jody once again. 

Mr. Watson (28:52) Jody? 

JD Yeah? 

Mr. Watson I don't see anything being published on the Google Doc. 

JD Awww. 

Mr. Watson (29:05) Technology for the win! (Transcript segment, field notes, 3/7/17) 

Jody looked surprised but not upset as she responded to her teacher’s reminder by 
resuming work on the paragraph.  

Mr. Watson (29:14) You know I've been watching you this whole time? I have your 
screen pulled up right here.  

JD That’s true. (Transcript segment, field notes, 3/7/17) 

Within five minutes, Jody finished the paragraph about the field trip. The teacher was 
able to collect it electronically. Since he was already helping other students check their grades, 
he offered to do the same for Jody. The end of the quarter was coming closer, so if students were 
missing any assignments or needed to make up work, this was a good week to get caught up. 

Mr. Watson (33:16) Awesome, okay. So, let’s check out where you’re at, Jody. 
(Transcript segment, field notes, 3/7/17) 

The teacher looked at the online gradebook for Jody’s English teacher (Ms. Garcia). 
Students can log in with their student ID and look at the gradebooks using the Home Access 
Center, but perhaps Jody was unfamiliar with the system. It was not unusual for students in the 
district to lack reliable Wi-fi and Internet access at home. Teachers at Central MS can’t assume 
that all students have their own computer at home, and the Chromebooks used in the classrooms 
are not available for home use.  
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Mr. Watson checked Ms. Garcia’s gradebook and noted that some assignments were 
missing. Jody explained that she had already turned in those assignments but her English teacher 
had not yet entered all the grades. Mr. Watson thought it looked like Jody was all caught up, and 
he suggested that she could spend some time using the ALEKS math program. Instead, Jody 
wanted to continue with a creative writing project using Google Docs on the Chromebook. 

JD (38:43) Can I write more of my story? 

Mr. Watson Yeah. That's always fine. (Transcript segment, field notes, 3/7/17) 

When given the option to spend free time using a classroom computer or laptop, Jody 
made the choice to work on a personal project rather than viewing YouTube videos or playing 
games. With reference to my research question about student perspectives, Jody’s level of 
engagement when using the Chromebook and Google Docs seemed to depend on whether she 
was exploring her own interests or simply finishing an assignment. Her delay in completing a 
paragraph about the field trip could reflect lack of interest in the topic. Perhaps Jody’s 
procrastination showed that she considered the writing assignment to be low on her list of 
priorities. On the other hand, her teacher’s progress monitoring may have indicated his 
awareness that Jody often procrastinated and managed her time poorly in class. While other 
students asked Mr. Watson to check their grades, Jody did not show any concern; it was the 
teacher who suggested checking her English assignments. As with any series of observations, 
this particular class session may not be representative of Jody’s typical participation or level of 
engagement. With the guided writing activity during Week 7, Jody did not appear to delay and 
the teacher did not repeatedly prompt her.  

Summary of secondary observation findings. The most substantial findings from two 
secondary observation classrooms (Westside Middle School and Central Middle School) 
underscored the role of technology for displaying text or graphics during whole-class instruction. 
In all the classes I observed, some presentations were interactive and included opportunities for 
immediate student responses from tablets, laptops, or other devices linked to the teacher’s 
display.  These findings reinforced the interview responses that described how teachers 
developed and used available resources to build lessons that were accessible for an entire class. If 
a student seemed stuck and had trouble with the technology or the lesson content, the teacher or a 
paraprofessional worked with the student to resolve the problem. In Ms. Sumner’s classroom, the 
students rarely asked for help and were in some cases reluctant to accept assistance. In Mr. 
Watson’s classroom, some students asked for help frequently while other students were 
extremely taciturn and never asked for help with assignments.  

Observations also revealed that teachers needed to provide 1:1 assistance for students 
who had trouble accessing or comprehending the material. I observed secondary teachers 
walking around their classrooms and checking whether students were completing assignments, 
such as when Ms. Sumner checked on Vance during the Owl Teach You Time activity (Field 
notes, 1/30/17). While both secondary teachers mentioned advantages of Google Classroom 
during interviews by saying that they could monitor work that students did in Google Docs or 
other apps, I observed this on only a few occasions, such as when Mr. Watson checked on Jody 
to see if she had completed her assignment (Field notes, 3/7/17). To support reading, teachers 
helped students with academic vocabulary, using vocabulary lists in handwritten notebooks or 
online vocabulary apps assigned during class. 

To provide a more complete picture of how students used the Chromebooks for reading 
and writing in other classes, I would need to arrange one or more observation sessions with 
English and history teachers. Due to the limited duration of my study, I was unable to arrange 
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observations of other classrooms at Westside or Central MS. Additional observations could have 
determined if other teachers were using Google Classroom to monitor students’ written work. 
This was an advantage that Mr. Watson mentioned in the teacher interview and it is likely that 
other teachers also find the Google apps helpful for checking student progress during 
assignments.  
Observation Findings: Postsecondary Classrooms 

The postsecondary observations took place in classrooms that primarily served students 
with intellectual disabilities or autism as part of the College to Career (C2C) program. The C2C 
program provided support for students who chose an academic pathway that included Career and 
Technical Education classes, leading to gainful employment in the community. The cohort of 20 
students who began the program in Fall 2016 completed a course in Assistive Technology during 
their first semester.  

The first classroom I observed was the College and Career Prep 1 course in December 
2016 in the fall semester. The second classroom I observed was College and Career Prep 2 in the 
spring semester, with the same cohort of students. All students in the first year of C2C are 
required to enroll in these two DRD courses. I also observed another College Success class 
taught by the same instructor (Ms. Park) held in the same room. The classroom where these 
courses met is located on the 2nd floor of the student center and is accessible for wheelchair or 
limited mobility using an elevator. In addition, all classrooms in the building include Assistive 
Listening Device equipment although there were no deaf or hearing impaired students enrolled in 
the C2C program at the time I observed classes.  

Field notes and transcript segments showed how students and teachers interacted with 
technology during daily classroom activities and suggested a variety of perceptions about digital 
media. Table 12 lists the data sources from secondary classroom observations and student 
interviews over a period of 12 weeks.  

Procedures for classroom observations. I interviewed two members of the teaching 
faculty in the Disabilities Resources department and obtained their permission to observe classes. 
Ms. Colton taught College and Career Prep 1 in the fall semester, while Ms. Park taught College 
and Career Prep 2 in the spring semester. I met with the College to Career program coordinator, 
Lindsey Eigenauer, in August 2016 and obtained her permission to observe classes and to recruit 
a limited number of students for interviews.  

While I anticipated approval of my observations and student interviews midway through 
Fall 2016, I did not receive the approval notice from UC Berkeley’s Office for the Protection of 
Human Subjects until December 12, 2016. I was able to observe one class session of College and 
Career Prep 1 during the fall semester since the semester had not yet ended. I began weekly 
observations of College and Career Prep 2 in January when Spring Semester 2017 began.   

During my initial visit to each classroom, I waited for the teacher to introduce me to the 
class. I provided letters for the teacher to pass around to each student, describing the purpose of 
my observations. I asked the teacher where I should sit and usually found a seat or desk at the 
back or side of the classroom. I held brief conversations with the instructors or other DRD 
faculty members during breaks between classes, using email if I had questions that might take 
too much of their time. To see what students were working on, I looked over the shoulder of 
some students if they were seated near me but I did not get up and walk over to see what students 
were working on. I did not collect or copy student work or ask about their disabilities. Since the 
focus of my field notes and recordings was on the interaction between instructor and students, 
any information I gathered about student performance came from general remarks made by the 
instructor or other DRD faculty members. 
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Table 12.  

Data Sources in Postsecondary Classrooms 

Teacher or Student 
Identifier 

Week Field Note Highlights Additional Data 

Ms. Colton 
C2C Prep 1 (fall) 

Week 1 Individual presentations  

Ms. Park 
C2C Prep 2 (spring) 

Week 5-6 Transferable skills video, 
Academic Skills lab visit 

Transcript/audio clips 

Ms. Park 
C2C Prep 2 (spring) 

Week 6 Canvas & video resources, 
AT lab & Success Coach visit 

Transcript/audio clips 

Ms. Park 
C2C Prep 2 (spring) 

Week 7 Time management, English & 
math prerequisites 

Transcript/audio clips 

Ms. Park 
C2C Prep 2 (spring) 

Week 7 Campus resource project, 
developing Ed Plan 

Transcript/audio clips  

Ms. Park 
C2C Prep 2 (spring) 

Week 8 Courses for Fall 2017 Transcript/audio clips 

Student #1 (Bob) Week 8 Interview with “Bob” Interview responses 
Ms. Park 
C2C Prep 2 (spring) 

Week 9 Academic roadmap 
assignment 

Transcript/audio clips 

Student #2 (Kevin) Week 9 Interview with “Kevin” Interview responses 
Ms. Park 
C2C Prep 2 (spring) 

Week 11 Career goals, DRD 
appointments 

Transcript/audio clips 

Student #3 (Jennie)  Week 11 Interview with “Jennie” Interview responses 
Ms. Park 
C2C Prep 2 (spring) 

Week 12 I>clicker quiz, tutorial center  Transcript/audio clips 

 
Recording methods. I used a voice recorder or Livescribe pen for audio recordings. I 

made an effort to avoid recording identifying data, including waiting until after the teacher took 
attendance before turning on the recorder. For parts of some classroom observations, I used 
written notes only, especially if different small-group activities were taking place and the audio 
would pick up multiple speakers all talking at once. For those events, I took written notes on the 
student group closest to me and waited until the teacher resumed whole-class instruction before I 
turned the recorder back on. 

Invitations for student interviews. During Week 6, I consulted with Ms. Park, the spring 
College and Career Prep instructor, before inviting students in her class to become interview 
subjects. The six C2C students that Ms. Park recommended received the consent form for the 
interview during Week 6 and I received the signed form back from Bob in Week 7. Three 
students said they did not want to participate, each one saying he or she did not have time in their 
schedule. Two students (“Kevin” and Jennie) returned their signed consent forms in the 
following weeks. I interviewed Bob in Week 8, Kevin in Week 9, and Jennie in Week 11. 

Postsecondary case: The C2C cohort. 
Observation highlights, Fall semester: Ms. Colton. The DRD instructor who taught 

College and Career Prep 1 in the fall semester was Ms. Colton. A sequence of two College and 
Career Prep courses is required for all students in the first year of the C2C program. Ms. Colton 
had training in assistive technology and was experienced in providing accommodations for 
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students with disabilities. As a faculty member of the DRD, she served as a Disabilities 
Specialist as well as leading courses. She held regular office hours and scheduled 1:1 advising 
meetings with C2C students or other students who receive accommodations. 

Ms. Colton had 10+ years of experience as a DRD counselor and held a MA in 
Counseling with an emphasis on rehabilitation counseling. She is white and lives in the area. Her 
interview comments indicated that she participated in the planning process for the C2C program 
and has taught courses in the program since it began five years ago. In class, she modeled good 
time management and organization skills while conveying a sense of welcome to the first-
semester students. After the fall semester, Ms. Colton intended to take a sabbatical and work on 
improvements to the C2C program, showing her commitment to improving her own courses as 
well as contributing to the overall success of students in the program.   

Week 1 observation: Ms. Colton. My classroom observations during Week 1 showed how 
the instructor helped students prepare for the end of their first semester in the program. Students 
were encouraged to organize study groups to prepare for their final exam. Ms. Colton displayed 
the contact information for the Success Coaches (Emmy and Kay) in the AT Center in Pioneer 
Hall and a student (Bob) said he had already set up an appointment with her, saying that he 
would go “straight to Pioneer and work with Kay.” (Field notes, 12/13/16). 

 A role-playing activity helped students pretend they were talking to instructors about 
their accommodations. Emmy, one of the AT Success Coaches, visited the classroom for this 
activity and she played the part of a student in the first round. The student Bob volunteered to 
play the part of the instructor. Bob went to the front of the room and read aloud from a role-play 
scenario that Ms. Colton had prepared. Emmy walked over to Bob and pretended to be a very 
nervous, flustered C2C student who wanted to ask her instructor for an appointment to discuss 
her accommodation letter. Bob acted like he was too busy to talk to her right after class and 
Emmy was discouraged and walked away without making the appointment. Afterwards, the 
instructor asked the entire class, “What did the student do well? What didn’t go well?” (Field 
notes, 12/13/16). 

The students discussed the first role-play for about five minutes and then a different 
student Darren volunteered for another scenario. This time Emmy played the part of an instructor 
and Darren played a student who wanted to talk to her about accommodations for testing. As part 
of the scenario, Darren read the line, “This is something my specialist has approved me for” 
when the instructor asked him to explain why he needed the accommodation. (Field notes, 
12/13/2016). The class discussed the second scenario and Ms. Colton reminded them that in 
upcoming semesters, they would have CTE courses with instructors who might not be familiar 
with accommodation letters. The homework assignment was listed on the Canvas page for the 
class and Ms. Colton also reminded them about the topic from their course reader, which was to 
review and reflect on materials about accommodation.  

At the last class meeting before the final, students shared some of their reflections about 
the accommodation letter. Darren and Bob once again volunteered to speak and other students 
including Carrie also contributed to the discussion: 

Darren It must be requested by the student 

Carrie Don’t suffer through the class without your accommodations 

Bob  Give the instructor your testing accommodations letter two weeks before 
the exam (Field notes, 12/15/16) 
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Each student had prepared a brief presentation about their career goals. Eighteen students 
read aloud their information from a word-processed document while one student (“Jennie”) read 
the information aloud while referring to a poster she had created.  The students listed classes they 
might take in Spring 2017 or in later semesters during the three-year program. Carrie described 
the course sequence she would need to become a veterinary assistant. Other students mentioned 
courses they hoped to take in the General Business, Welding, and Computer Studies certificate 
programs. (Field notes, 12/15/16) 

After the presentations, the instructor once again reminded the students of upcoming 
study sessions with Emmy or Kay for those who had not yet attended a session. One study group 
had already met on Wednesday and another group would meet on Monday. The students were 
urged to take advantage of the support offered by Ms. Colton and the success coaches from the 
AT Center when preparing for their final exam the following week. Most of the students had 
already signed up for some of their Spring 2017 classes and were enthusiastic about classes that 
would support their career goals. 

During these Week 1 observations, I noted a smartboard used by the instructor (a 
“Starboard” by Hitachi).  I also saw students taking pictures of the class agenda using their 
phones. Ms. Colton used a laptop to project PowerPoint slides and the Canvas course pages. 
When the Canvas display first came up, the text was very small and Ms. Colton adjusted the size 
so it would be readable by everyone in the room. Two note-takers attended both classes; one of 
these was working with Bob and the other with Jennie. The instructor also asked for a student 
volunteer to take notes for the entire class using a Livescribe smart pen. After each class, Ms. 
Colton downloaded notes taken by the student volunteer and put the notes on the Canvas course 
page. Any student who was absent or who didn’t hear something during class would be able to 
find these notes.  

 Observation highlights, Spring semester: Ms. Park. The course listing for College and 
Career Prep 2 states that the course “addresses the development of a career goal and an academic 
plan for students with disabilities. In addition, students will learn about opportunities for 
involvement in campus and community activities, and career technical education.” (See course 
description, Appendix E). The course had 19 students enrolled in Spring 2017. The classroom 
was the same as that used by Ms. Colton on the second floor of the student center. Students in 
the C2C program were required to enroll in College and Career Prep 2 during their second 
semester in the program. Although most of the students were not yet enrolled in CTE courses, 
my interview participant Bob had already started taking a general business class for a certificate 
program. His consistent participation in class discussions reflected that he had already chosen a 
career goal and academic plan. Several other students in the class had also chosen a career goal 
and their responses during class activities focused on selecting specific courses that would help 
them complete their CTE certificate programs. Other students, including my interview 
participants Kevin and Jennie, were still in the process of deciding on their career goals. 

Ms. Park mentioned to the class that this was the first time she had taught College and 
Career Prep 2, although she taught other courses within DRD programs. She had five years of 
experience as a DRD counselor and held a MA in Counseling with an emphasis on rehabilitation 
counseling. She is white, lives in the area, and is the parent of a preschooler. During her course, 
Ms. Park gave students many opportunities to reflect on their goals and she personalized the 
methods they used to communicate what they were thinking. For students like Bob who enjoyed 
talking during class, she made sure they had plenty of opportunities without taking up a 
disproportionate share of class time. For the quieter students, she provided different ways to 
speak, write down, or record their ideas. The course reader included many activities formatted as 
questionnaires, which let students respond to questions without doing a lot of writing. Given a 
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classroom with different levels of communicative ability, Ms. Park adapted her instruction to 
make it possible for all the students to benefit from the course. She showed a genuine concern 
and curiosity about her students and her friendly style helped them become more confident as 
college students. 

Week 5-6 observations: Transferable skills video, Academic Skills lab visit. Ms. Park 
started the class by showing a PowerPoint slide with the day’s agenda. She then showed students 
how to find the video on their Canvas course page. The homework assignment was to watch the 
video, My Transferable Skills, and complete a Venn Diagram about transferable skills. Not all 
students had finished the assignment so she asked them to bring it next time and reminded them 
of the course expectations. One student provided a brief presentation on a campus activity, 
following a “Who What When Where” format. His presentation explained the “Winter Warm-
Up” campus event, which offered donations of warm winter coats for any student who needed 
one. (Field notes, 1/31/17). Students watched another video, The Employables, during class and 
followed up with a discussion about punctuality, courtesy, and other personal habits that help 
make a new hire more employable.  

Comments from students during this class session indicated that some of them had 
trouble either finding the video on the Canvas course page or accessing the video once they 
found it. Some of these students did not complete the homework for this week, and Ms. Park 
invited them to visit her office hours to make sure they understood how to fill out the diagram 
about transferable skills. Two note-takers were present during class and at the end of the period 
they coordinated with the students they worked with to make sure they would get the notes.  

Following up on some of the interview responses from Ms. Colton, I visited the 
Academic Skills lab (ASK lab) on the SRJC Petaluma campus during this observation week. I 
arranged to meet a long-time tutor, Ms. Baker, to find out more about the academic supports 
available for all students, including students with disabilities. Two College Skills Math classes 
meet in the ASK lab and Ms. Baker said that these often include students with disabilities. The 
College Skills department offers non-transfer courses and GED preparation courses to help 
students advance to the math and English requirements for certificate programs or transfer-level 
courses.  

Ms. Baker explained that 1:1 support is essential for the students who come to the lab. 
For these students, it is unlikely that they retained enough of the content during a lecture course. 
Watching teachers demonstrate math problems at a whiteboard was not an effective learning 
strategy if students weren’t actively participating. Ms. Baker found that working with a tutor to 
complete homework assignments was the best way for students to retain the material, saying, 
“It’s not a spectator sport.” (Field notes, 2/7/17). 

For GED preparation, self-paced online programs were installed on iMac desktop 
computers that could be used to practice test items for the exam. However, self-paced courses 
required persistence and it was not unusual for students to start the GED prep courses and then 
drop out. Ms. Baker demonstrated how to log in to the HISET Mathematics Practice test and I 
asked if the difficulty level of words used for math problems had been an issue for students. She 
emphasized that students must know how to read to complete the courses. (Field notes, 2/7/17). 
If their reading comprehension is not adequate for the vocabulary on the exams, students could 
enroll in different College Skills courses to improve their reading.  

Visiting the ASK lab provided a viewpoint of the overlap between students with low 
academic skills and students with disabilities. The C2C program participants are only a small 
subset of the population of community college students who need one or more semesters of 
preparation before enrolling in CTE or transfer-level courses. Students with learning disabilities 
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who do not meet the criteria for participation in the C2C program can meet with a DRD 
counselor and come to the tutorial centers and labs for academic support.  

Week 6 observation: Canvas & video resources, AT lab & Success Coach visit. At the 
beginning of Ms. Park’s class, a student (Tony) gave the instructor some feedback about a video 
she had posted on the Canvas course page. Ms. Park created a video of herself explaining how to 
complete the homework assignment and posted it on Canvas. Tony told her that it helped him to 
complete his homework and said, “Don’t stop doing that.” (Field notes, 2/7/17). The homework 
assignment for the following week was a set of questions about “What accommodations do you 
use in school?” similar to an assignment these students completed in their Fall 2016 course. After 
the instructor explained the homework assignment, she said she would make a video of the 
directions and post that on Canvas. (Field notes, 2/7/17).  

To provide a perspective on how the C2C students work with other staff members, I 
planned a visit to the AT Center. One of the AT lab academic coaches, Emmy, agreed to let me 
observe her working 1:1 with a second-year student (Zoe). Emmy asked Zoe about her classes 
and found that she had been unable to get a copy of one required textbook. It was already the 4th 
week of classes and some of Zoe’s assignments in a CTE class had received low scores. Emmy 
helped Zoe check her grades on the Canvas course page and also checked the due dates of 
assignments for her courses. The DRD classes were not a problem but the CTE course was the 
one where she was missing the book. Emmy recommended emailing the instructor of the CTE 
course to ask for more time to complete assignments and also helped Zoe write an email to locate 
a textbook quickly. The support Emmy provided suggested that Zoe needed encouragement to 
contact her instructors and ask for help with assignments.  

Week 7 observation: Time management, English & math prerequisites. In addition to the 
College and Career Prep 2 course, Ms. Park taught a College Success 1 course that ran for six 
weeks (Feb 2-March 16) during spring semester. Some students enrolled in this course were 
second-year C2C students but participation in the C2C program was not required to enroll. The 
course helps students with organization, time management, note-taking skills, and other topics 
specific to disability related services and resources. There are no prerequisites although students 
were encouraged to attend a workshop to learn how to use Canvas. When I observed College 
Success 1 during Week 7, eighteen students attended including two students who used 
wheelchairs. Students had used the Canvas course page to submit a homework assignment on 
“Managing My Time.” During a discussion of their homework, students talked about scheduling 
enough time to use campus resources including the tutorial center and the AT lab. A student 
commented that he needed a math tutor to keep up with his homework and said he was “living in 
the lab.” (Field notes, 2/14/17). 

During the College and Career Prep 2 course later the same day, Ms. Park displayed the 
current online schedule of classes while leading a discussion of math and English prerequisites 
for CTE courses. On the College Skills department tab, the list of courses included writing skills 
or math skills courses required before students could enroll in business or culinary courses. 
Students discussed classes they would need to complete for the program they wanted. Bob talked 
about enrolling in Math 155, Intermediate Algebra, which was a prerequisite for the business 
courses he wanted to take later. (Field notes, 2/14/17). Another student asked about GED courses 
and Ms. Park referred him to the College Skills advisor. For their next homework assignment, 
students logged in to their student portal and checked their math and English placement, then 
answered questions from the course reader about the next courses they planned to take. This 
information would become part of a long-term assignment to create an academic plan that 
addresses their career goal (see Course Outline, Appendix E). The weekly homework 
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assignments were structured so that students could work step-by-step and complete parts of the 
large assignments.  

 Week 8 observations: Campus resource project, developing education plan, interview 
with Bob. During the College Success 1 class, Ms. Park helped students locate an assignment on 
the Canvas course pages. For this assignment, the students had to interview another student about 
their strategies for time management. Since a student said that the assignment was hard to find, 
Ms. Park displayed the pages where it could be located. The link to the PDF was pasted into the 
bottom of a PowerPoint slide within a set of slides, plus it was also available under “Modules” 
and appeared under “Assignments.” The easiest method to access the PDF was to go to 
“Assignments” and open it. Once the assignment was complete, the students could upload their 
response using the submit button. The instructor said she would also accept a video file if the 
student preferred not to write their response.  

In the College and Career Prep 2 course, two students presented reports about campus 
resources and events. The first presentation was about the One Love Festival in the main quad 
and the second was about Counseling Services that provided free appointments with a 
psychologist. The main activity for the period was to form small groups and begin developing an 
education plan for each student. The instructor circulated among the small groups and helped 
them with materials from the course reader.  

After class, I met Bob in the AT Center for an interview. At the conclusion of the 
interview, Bob demonstrated how he uses Read and Write Gold with one of the computers in the 
AT lab. He plugged in a flash drive with his course materials and opened a PDF file with the 
Read and Write Gold software. He set the display so that one line at a time showed on the screen 
in large print, with words highlighted as they were spoken aloud. Since it was late in the 
afternoon, no other students were using the lab and he played the audio without headphones. 
This demonstration made it clear why the DRD instructors encouraged students to use the labs 
on campus because Read and Write Gold is not free software. If students had a laptop or desktop 
computer at home but could not afford the program, they would have to use something simpler 
like the text-to-speech add-on for Google Docs. Bob had all his course materials stored as PDF 
files and this alternative format was provided for him at no charge. 

Week 9 observations: Academic roadmap assignment, interview with Kevin. During the 
College and Career Prep 2 class, students once again had class time to work on an academic 
roadmap as part of their education plan. This part of the assignment included printed forms to fill 
out and Bob worked with his note-taker to fill in the spaces on one of the forms. If students had 
not yet completed the placement tests in English and math, Ms. Park advised them to speak with 
their DRD counselor as soon as possible to schedule testing.  

The following day I met Kevin at the AT lab for an interview. Kevin mentioned that he 
took the English and math placement tests in 2016 and that he would be able to sign up for an 
English class in Fall 2017. Kevin did not require any alternative formats for his course materials 
but his accommodations included recording during classes with a voice recorder or a Livescribe 
pen. He anticipated that this would become more important when he enrolled in CTE courses 
that spent more class time with lectures. (Field notes, 3/8/17)   

Week 11 observations: Career goals, DRD appointments, interview with Jennie. During 
the College and Career Prep 2 class, students used class time to work on the career goals portion 
of their academic plan. Ms. Park sent groups of three students to the academic advising center to 
make appointments to meet with a C2C advisor. Each time a group would return, the instructor 
sent three more until all the students had an advising appointment. The academic plan and career 
goal assignments would help students communicate during their advising appointments. 
Preparing an academic plan was not simply an assignment to turn in for one class—it gave 
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students a resource to draw on as they moved forward with the C2C program. While all 
community college students are encouraged to make use of advising, this extra level of support 
made it more likely that students with intellectual disabilities and autism would complete the 
C2C program.  

The following day I met Jennie outside the gym for an interview. Jennie was coming 
from a PE class so it was easier for us to meet on that side of campus. She only had a limited 
time to speak with me because she needed to catch a bus. Jennie’s remarks about her 
transportation arrangements showed her careful attention to scheduling and time management. 
(Field notes, 3/15/17). 

Week 12 observation: i>clicker quiz, tutorial center. During the College Success 1 class, 
Ms. Park started with an active listening activity. She demonstrated non-verbal cues that 
instructors might give during a lecture course, such as tapping on a whiteboard to signal that 
some material was particularly important. She also mentioned one problem with note-taking: 
“What’s tricky is that taking notes might lead you to miss gestures and facial cues.” (Field notes, 
3/16/17).  

Ms. Park gave students an open-book exam and passed out i>clickers for them to use to 
respond to the questions. Each student received a printed exam but Ms. Park also displayed each 
exam question. Before beginning with the first exam question, she provided a practice question 
to make sure students know how to use the i>clickers. During the exam, she read each question 
and the multiple-choice answers aloud, giving students plenty of time to respond using the 
i>clickers. A timer on the lower part of the screen showed how many minutes/seconds the 
students had to respond while the question was displayed. After the exam, Ms. Park asked 
students if they liked using the i>clickers and many of the class members responded that they 
enjoyed using this method for responding to exam questions.  

The remainder of the class time was spent discussing the campus resource project that 
students turned in as a Canvas assignment. The same student who in Week 7 said he was “living 
in the lab” had prepared a report about using the tutorial center in the library, calling it his “home 
away from home.” (Field notes, 3/16/17). He also explained that he found one tutor with 
experience working with special-needs students and now scheduled appointments with her. 
Students who completed their intake counseling with the DRD received priority for tutoring 
appointments. Other students discussed how they signed up for the work experience program that 
gives students academic credits for working at a job. This is important for some students because 
it brings their enrollment to 12 units, allowing them to qualify for financial aid. The students who 
talked about their campus resource projects seemed confident about knowing how to find help as 
they worked towards their academic goals. 

Postsecondary focus students: Bob, Kevin, and Jennie. Community college students 
interviewed for this study participated in the College to Career (C2C) program and had received 
training in assistive or accessible technology during Fall 2016. After observing the College and 
Career Prep 2 course for several weeks, I consulted with their instructor, Ms. Park, to select 
students for interviews. I asked about students who used some form of technology for reading 
and writing. The instructor provided six names and I gave each of them the consent letter and 
explained the interview process. The following week, three students said they would not have 
time to participate in interviews. The remaining three students (Bob, Kevin, and Jennie) became 
my focus students and I arranged a time and place to meet with each student for an interview.  

Because of the small class size and small number of students interviewed, I have not 
provided detailed demographic information about each student due to my concern for 
confidentiality. The demographic information for the group of three focus students is as follows: 
two males and one female, two white and one Latino/a, one student with cerebral palsy affecting 
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the use of one arm, one student with autism, one student with intellectual disability. All students 
spoke English as their first language and had attended high school in the area. All students lived 
with parents and used public transportation to get to campus. One student had prior job 
experience from a part-time job but none of the students were employed during the spring 
semester.  

Focus Student #3: Bob. During Spring 2017, Bob was enrolled in four courses at the 
community college: College and Career Prep 2, Intro to Career Development, a P.E. class 
(swimming) and a CTE course in Business Skills. In his presentation at the end of fall semester, 
Bob said his career goal was to become an office assistant. He had full use of one arm and hand 
but limited mobility with his other arm so he did most tasks one-handed. Bob learned to use the 
Dragon Naturally Speaking dictation products during high school and dictated fast enough to 
approximate an average typing speed. Bob enjoyed finding the latest versions of apps and 
installing them on his phone and his computer at home, including a mobile version of the Canvas 
LMS.  

Because Bob wrote slowly and also preferred to concentrate on listening during his 
classes, he had a note-taker who accompanied him to all his classes except physical education. 
To support him with required reading in his classes, Bob used Read and Write Gold at home or 
on the computers in the AT lab. At the beginning of each semester, he received a flash drive with 
all his course materials downloaded into a PDF files and this alternative format was provided for 
him at no charge. To access his course reader or a textbook, Bob opened the PDF files with the 
RW Gold software. Features of this software included visual and auditory presentation of text, 
speech input, and improved word prediction. For students with reading difficulties or visual 
impairments, the application included text-to-speech features that helped with reading 
comprehension, spelling, and homophone error detection/correction. Although Bob could type 
into text documents, he preferred to dictate most assignments using Dragon Naturally Speaking.  

Bob was able to “hunt-and-peck” for typing at a conventional keyboard and used the 
mouse to set up options for his software on a computer or laptop. To store his appointments, his 
class schedule, and his assignments for class, Bob used his cell phone. If his instructor wrote an 
assignment on the whiteboard, he took a picture of the whiteboard or asked his note-taker to 
include the assignment in the notes for the day.  

During class, Bob often volunteered to speak during discussions. He signed up to do one 
of the first “Campus Resources” presentations during the spring semester and described a Town 
Hall event held in Bertolini Student Center. When he presented in front of the class, he asked for 
help from the instructor. 

Bob I'm trying to read my own writing. 

Ms. Park It's okay, take your time. 

Bob  There will be a panel of experts speaking and taking questions. And you 
could meet your student council president. {pauses} I'm very bad with 
names. I can't read any names= 

Ms. Park =Do you want me to help you? 

Bob  Yeah, with the names. {points to paper} 

Ms. Park Maria, Maria Salazar. (Field notes, 2/7/17) 
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Bob finished the presentation, stumbling over one or two more names and getting more 
help from Ms. Park. At the end, Ms. Park’s class applauded, but Bob criticized himself before he 
returned to his seat.   

Ms. Park Good. Thank you, excellent job. Bob did an excellent job. {applause} 

Bob Oh, I didn’t, I sucked. 

Ms. Park No, not at all. 

Bob So we're not allowed to say that? 

Ms. Park No, I mean, you don’t need to think that. (Field notes, 2/7/17). 

Although Bob expressed some frustration with his own speaking skills, he was able to 
communicate well with other students, his instructors, and the staff in the AT lab. When he 
entered the AT lab on the day of our interview, staff members greeted him warmly and told me 
that he was one of the most proficient AT users in the C2C program. (Field notes, 2/28/17). In 
terms of technology use, Bob effectively made use of alternative formats for both reading and 
writing, as well as the services of note-takers during class. 

 Bob demonstrated his awareness of resources in the AT lab and had also begun to seek 
out other resources on campus. The support offered by the C2C program staff helped Bob 
manage his reading and writing accommodations as part of his daily routines inside and outside 
the classroom. The various forms of AT and accessible technology that Bob used were well-
integrated within his academic and social environment.  

Focus Student #4: Kevin. During Spring 2017, Kevin was enrolled in three courses at the 
community college: College and Career Prep 2, Intro to Career Development, and a P.E. class 
(weight training). Kevin was still in the process of deciding on a career goal and choosing a 
certificate program. He took the English and math placement tests in 2016 and planned to sign 
up for an English class in Fall 2017. Although Kevin did not require any alternative formats for 
his course materials, his accommodations included audio recording during classes with his 
choice of a voice recorder or a Livescribe pen. However, during the class sessions I observed, I 
did not see whether Kevin used any audio recording devices.  

During Ms. Park’s class, Kevin responded to direct questions from the instructor or class 
members but did not raise his hand when the instructor asked students to volunteer an answer. 
His short in-class presentations were delivered in a clear, quiet tone as he read from pages he had 
prepared. He wrote down his course schedule and due dates for assignments in a planner that was 
included as part of the course reader. Some of his homework assignments were produced on a 
printer while others were handwritten. For example, the report he handed in for Ms. Colton’s 
class at the end of fall semester was formatted on a printer.  

Kevin mentioned the possibility of using a voice recorder during our interview and 
anticipated that this would become more important in later semesters when he enrolled in CTE 
courses that spent more class time with lectures.  

Kevin [I] think about getting maybe, some help with anything I want to use, like 
a smart pen or maybe using a tablet to help take notes. I think a voice 
recorder too, [a] tape recorder. As an accommodation, with my 
accommodation letter, I can have that sent and submitted to my teachers. 
(Kevin, interview, 3/8/17) 
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Kevin’s indirect way of expressing himself conveyed uncertainty about which 
accommodation would help him the most and suggested that he had not yet found a recording 
method he felt comfortable with using.  

Although working on an accommodation letter was one of the assignments during the 
semester, Kevin conveyed the impression that he was unsure about presenting the letter to 
teachers outside the C2C program. During Week 1, Kevin was present when students from his 
class took part in a role-play activity where they rehearsed how to explain their accommodations 
to a new teacher. (Field notes, 12/13/16). He was attentive but did not volunteer to be one of the 
students who took part in the role-play. Since I did not observe every class session during the 
semester, it was unclear whether this type of oral language activity made Kevin anxious or 
uncomfortable. Ms. Park and Ms. Colton never pressured any student into speaking during class, 
but instead provided ways for students to interact with their instructors and peers at their own 
pace. For short presentations, the instructors made their expectations about oral language clear, 
kept the presentations short, and helped ease students gradually into increased participation. 

Comments from other students in Ms. Park’s class indicated that they sometimes 
struggled to retain all the information presented in lectures or discussions. Some students had 
trouble with the directions for completing homework assignments, even when the written 
directions were posted on the Canvas course page. (Field notes, 2/7/17). The instructor made 
short videos of herself explaining each homework assignment, then posted the videos on Canvas 
each week.  Several students commented on a video during class, saying how much watching it 
had helped them, but since Kevin didn’t speak up during class I was unaware whether he had 
seen the video. During our interview, Kevin explained that the videos helped him understand 
what he should do for homework assignments. 

Kevin I have watched each video, in case I might have missed something while I 
was working on my homework. I guess [Ms. Park’s] video was able to 
give me more information that I didn't even know, or [had not] 
remembered from last time in class. (Kevin, interview, 3/8/17) 

Kevin’s comment about information that he “didn’t even know” implied that he often 
missed out on details explained during class. Although Kevin didn’t ask instructors to slow 
down, the pace of interaction during class might have been faster than he could follow. Another 
interpretation is that Kevin had trouble retaining material he heard or saw displayed in class and 
that replaying the video allowed him to catch up with things he had missed. His awareness that 
he might miss something showed that he was thinking about the advice offered by the instructor 
and the AT specialist about recording notes from class. There was only a slight hint that Kevin 
preferred the video to an audio recording. It is possible that when the teacher took the initiative 
to make the videos and post them on Canvas, Kevin felt relieved because he did not have to 
worry about whether his notes (written or recorded) caught all the information. A comment he 
made during our interview seemed to suggest his uncertainty about using a “gadget” to record 
the teacher’s instructions during class.  

Kevin Let’s just say, that any of the gadgets suddenly might be broken or there 
might be some kind of malfunction or something that might happen to 
them. (Kevin, interview, 3/8/17) 

If Kevin had encountered problems with “gadgets” in the past, the idea that things might 
go wrong could certainly influence his comfort level when using recording devices. Again, when 
asked a direct question, Kevin expressed his misgivings about recording devices, but didn’t ask 
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for additional help during class. Understanding that students such as Kevin could be reluctant to 
speak up about difficulties and anxieties they might experience during class made the 
opportunities for 1:1 support provided by the AT lab staff and other DRD faculty more 
substantial. Frequent contact with experienced instructors and success coaches was likely to be 
the best way for Kevin to continue his progress in the C2C program.  

Focus Student #5: Jennie. During Spring 2017, Jennie was enrolled in three courses at 
the community college: College and Career Prep 2, Intro to Career Development, and a P.E. 
class (yoga). Jennie’s career goal was to work as a preschool associate teacher, a certificate 
program that did not require College English (ENGL 100) as a prerequisite although it was 
recommended. To support her with required reading and writing in her classes, Jennie used Read 
and Write Gold at home or on the computers in the AT lab. At the beginning of each semester, 
she received a flash drive with her course materials downloaded into a PDF files. To access her 
Course Reader or a textbook, Jennie opened the PDF files with the RW Gold software and 
listened as the text was read aloud.  

During class, Jennie listened carefully to the instructor and later read the notes written on 
a laptop by a note-taker. She participated in whole-class or small-group discussions readily, 
sometimes volunteering to answer the instructor’s questions but more often waiting to be called 
upon. During fall semester, the class discussed the final assignment, an Access Plan that 
described the accommodations each student planned to use during their college courses. The 
instructor, Ms. Colton, asked how the assignment was progressing and if students had any 
problems completing all the components of the plan. Jennie raised her hand and volunteered: 

Jennie I was kind of overwhelmed, then I had more help. I figured it out. (Field 
notes, 12/13/16) 

To represent her Access Plan during fall semester, Jennie created a poster with text and 
graphics that listed the accommodations she would need. She held up the poster for the entire 
class to see and explained why she needed a “helper” for the reading and writing assignments she 
had to complete for each class. (Field notes, 12/13/16). After the poster presentation, Ms. Colton 
asked Jennie to say a little more about her plans for accommodations in College Skills courses 
such as “Grammar and Writing Review” which offers an introduction to punctuation, grammar 
rules, and the paragraphs and short compositions needed for college assignments. Jennie 
explained that she would create a list of her accommodations to give to the writing instructor at 
the beginning of the course. (Field notes, 12/13/16). She also had an accommodation that 
provided extra time to complete tests and written assignments.  

In our interview during spring semester, Jennie made it clear that her accommodations, 
including the RW Gold program, were making a big difference in helping her complete her 
work. She compared her current accommodations to what she received before enrolling at the 
community college.  

Jennie In high school you don’t have that, or in middle school you don’t have 
that. The teachers would not help me at all. (Jennie, interview, 3/15/17) 

From Jennie’s perspective, the importance she placed on reading and writing support for 
her courses showed her realization that her reading skills were a barrier that she could overcome. 
The AT lab staff had helped her with longer writing assignments and she planned to schedule lab 
time to finish her final papers for her Career Prep class. Jennie also commented on how having 
the course web sites on Canvas helped her keep her assignments and course materials organized. 
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Jennie Everyone is using Canvas and I think that helps, for homework, or any 
other activities you might do in class. It helps with preparing, like turning 
in my homework. (Jennie, interview, 3/15/17) 

Ms. Park had customized her class Canvas pages to make them more accessible for her 
students and frequently displayed the pages for the whole class. Since the instructor took the time 
to explain how to find files or submit assignments, Jennie’s comments during spring semester 
showed that she had confidence that she could navigate the course pages. With instructors in the 
College Skills and CTE departments also using Canvas, Jennie’s experiences with accessible 
technology during her first two semesters were likely to help her progress towards her academic 
and career goals.  

Postsecondary Student Interviews: Analysis and Findings 

Three focus students from the College and Career Prep 2 class completed the consent 
letter and agreed to meet with me outside of class for an interview. I scheduled the interviews at 
a time and place convenient for each student. When I met with each student, I explained the 
interview procedure before beginning each interview and asked each student to choose a 
pseudonym. Interviews were recorded using the Livescribe pen, which provided both written 
notes and audio recording. I transcribed each of the interviews and loaded the resulting 
transcripts into nVivo for analysis.  

For the student interviews, I used a set of questions very similar to those used for the 
teacher and AT specialist interviews. A list of interview questions appears in Appendix A, 
Interview Protocol #2. Student responses addressed the following uses of technology: 

• Applications or devices that made reading materials more accessible to 
support independent reading. The technologies that helped students with 
individualized reading support were mainly used outside the classroom for 
homework assignments.  

• Applications or devices to make writing assignments or notetaking more 
accessible.  

To analyze the interview transcripts and provide thematic coding of the responses, I used 
nVivo software to define “nodes” that corresponded to reading support (Interview Question 1) 
and writing support (Interview Question 2).  

1. How have teachers or other staff members helped you use technology when you 
are reading during classroom instruction? 

2. How have teachers or other staff members helped you use technology when you 
are writing during classroom instruction? 

When students talked about taking notes or using a note-taker during whole-class 
instruction, I coded their responses as Other Resources (Interview Question 3). These transcript 
excerpts are presented and discussed in the Whole-Class Instruction section below. 

3. What additional resources do you use to help you read, write, or speak during 
classroom instruction? 

Interview responses about the students’ needs for accommodations during whole-class 
instruction included listening support, reflecting the need for note-takers or other supports to 
ensure that students could adequately process presentations or discussions during class. Although 
none of the students I interviewed were deaf or hard of hearing, their intellectual disabilities or 
autism could affect retention of material presented orally during class. 

Responses to Interview Question 4 and Interview Question 5 reflect any information that 
connected technology supports to the students’ perceptions about improvements in their learning. 
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These transcript excerpts are presented and discussed in the sections Reading Support and 
Writing Support.  

4. If applicable: when you use some form of technology to support your reading, 
what improvements in your learning have you noticed? (If applicable: for students 
who can compare before/after reading with technology supports.) 

5. If applicable: when you use some form of technology to support your writing, 
what improvements in your learning have you noticed? (If applicable: for students 
who can compare before/after writing with technology supports.) 

Responses to Interview Questions 6, 7, and 8 are discussed in the Challenges and Barriers 
section.  Students mentioned getting help with their assignments by scheduling time in the AT 
lab or tutorial center and referred to time management as a key component of academic 
improvement.  

6. When you use some form of technology for your reading or writing, what 
challenges with using the technology have you noticed? (What do you need the 
MOST help with?) 

7. What opportunities have you had to provide feedback to teachers/staff about how 
technology helps you with reading or writing? 

8. Please describe what you like or dislike about the technology (including assistive 
technology) that is available to help you read or write during your classes. (Is 
needing more/less help a problem? Do you feel like your teacher/tutor doesn’t 
have enough time to help you?) 

The student interview responses did not provide any substantial information about 
feedback they offered to teachers or other staff members. Student responses to Questions 7 and 8 
that indicated improvements in reading, writing, or participation during class were grouped under 
the thematic categories Reading Support, Writing Support, or Whole-Class Instruction. Details 
about individual student responses to interview questions are discussed in the sections below.  
Findings by Thematic Category 

Reading support. The excerpt below appears in a required text for the College Success 1 
course taught by Ms. Park. 

“This text will introduce you to active learning behaviors at the college level. Each 
chapter focuses on a group of active learning behaviors—or strategies—related to a major 
study skills topic. Principal elements of each topic are labeled “Essential Ingredients.” 
Within each chapter you will be given choices of which strategies you will put into 
practice as you engage in your day-to-day college course work.” (Lipsky, 2004, p. 3) 

One of the strategies recommended for students with disabilities is to work with the DRD 
to arrange for accommodations that support reading and writing during college. Two of the 
students I interviewed said they needed accommodations to access required reading materials, 
both inside and outside the classroom. For these students, all required course materials were 
available in print and also in PDF format that they could put on a flash drive. Before classes 
begin each semester, students who requested materials in alternative formats needed to set up a 
meeting with a disabilities specialist and also needed to coordinate with the campus bookstore 
and library. Bob referred to this process when describing how he obtained his e-text materials, 
saying, “I had to do a lot of different things to get it” (Bob, interview, 2/28/17). 

After students acquired their course materials in alternative format, they also needed to 
work with the AT specialists to make sure they could access a computer, laptop, or tablet for 
viewing the e-text. If they wanted to listen to the text read aloud, they could use the alternative 
format with any compatible text-to-speech program such as Read and Write Gold. Jennie 
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described how she used the e-text version of the Course Reader for her College and Career Prep 
2 course: 

Jennie I use it every day for my homework. So it helps me a lot. The homework 
[assignments] are in my reader. (Jennie, interview, 3/15/17) 

During the first semester of enrollment, a Disabilities Specialist worked with each of 
these students to determine what accommodations they would need. Many students don’t need to 
use e-text or text-to-speech for their course materials, as Kevin explained.  

Kevin I've been just reading normally and I just read off a computer and read off 
of the textbook. And I don't think I use any technology to help me with 
that. (Kevin, interview, 3/8/17) 

Students took English and math placement exams before or during their first semester to 
find out the sequence of classes they would need to fulfill requirements for their CTE programs. 
Kevin explained the purpose of the placement exams: “Taking a placement test would show [if] 
you could start [on] the very first level: to decide [whether] to take a basic class or a college 
skills class” (Kevin, interview, 3/8/17).  

After starting their community college courses, students who needed more help with 
reading and writing tasks could make an appointment with one of the success coaches in the AT 
center or a tutor in the learning center. As with any other college courses, students were expected 
to read (or listen to) the assigned pages before class. Jennie described how she prepared for an 
exam in her PE class, using the PDF version of her textbook with the text-to-speech option: 
“[For] yoga, we have a textbook and it reads off of it” (Jennie, interview, 3/15/17). 

Depending on the nature of their disabilities, some students qualified to receive assistive 
technology software or devices to use at home. They accessed e-texts online or from PDF files 
using a variety of programs. After our interview in the AT lab, Bob demonstrated how he used 
the text-to-speech features in Read and Write Gold by opening a PDF file and playing the audio. 
In the transcript excerpt below, RWG is the identifier for the text-to-speech program which read 
a list of questions from the Course Reader. 

RWG One. Educational goals, why you are enrolled in a Junior college. 
{computer reading aloud from course reader} 

RWG Two. What you wanted to be when you were a little kid.  

CL You already handed this one in, didn't you? 

Bob Yeah, yeah, yeah. (Bob, interview, 2/28/17) 

The list of educational goals was part of an assignment that Bob completed earlier in the 
semester. For students who took the time to learn the text-to-speech features, using an alternative 
format helped them keep up with their assignments. Students could use any of the computers on 
campus because the college had a site license for Read and Write Gold. It was fairly simple to 
use the software, as Bob demonstrated. 

Bob I'm in the Read-Write Gold, but am I in the right:  here's the, it's a small 
one. I don't see the, here it is. I found it. PDF Aloud. 

{demonstrates how to open the program} 
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Bob Yes. Now I go to my flash drive. I go to the right thing= 

CL =To the textbooks, and there it is. 

Bob Yeah. I go in. (Bob, interview, 2/28/17) 

Bob routinely used Read and Write Gold at home as well as on campus. Jennie also used 
text-to-speech programs but since I interviewed her outside the gym immediately after her PE 
class, she didn’t have a chance to demonstrate how she used e-text readers. During our interview, 
I asked Jennie if she thought using the e-text helped her prepare for her PE exam, and she 
replied, “It felt like it helped me a lot” (Jennie, interview, 3/15/17). Bob also pointed out the 
importance of using technology tools, which for him included text-to-speech for reading and 
dictation programs for writing. 

Bob The technology is helping me, it makes me want to do more school and 
continue and succeed with everything in C2C. It will help you so much. I 
really like all the support. It's very helpful. (Bob, interview, 2/28/17) 

From Bob and Jennie’s perspectives, using an alternative format meant that they could 
hear course materials read aloud without depending on others to read for them. Listening to 
course materials usually takes more time than the average student would spend for silent reading. 
When a student’s reading rate is very slow or when problems with comprehension present a 
barrier, finding time to listen to e-texts can ensure access to all course materials. Bob made the 
connection between using e-text and increased reading comprehension when he described his 
plans to begin English class. 

Bob I'm able to understand the books better and start reading. I'm going to take 
English classes and [it will] help me with that more, and for my certificate 
I have to take a lot of English. (Bob, interview, 2/28/17) 

From Kevin’s perspective, his reading rate and comprehension allowed him to use 
traditional print materials: “I've been just reading normally.” (Kevin, interview, 3/8/17). He 
showed an awareness that his placement test results could mean one or more semesters in basic 
English skills courses, a topic that Ms. Park had discussed in class during Week 7. The College 
Skills department offers a sequence of courses including Foundations of College Reading and 
Writing: CSKLS 313 that helps students with both reading and writing skills (https://college-
skills.santarosa.edu/credit-classes). None of the students I interviewed had enrolled in these 
courses yet, but their comments suggested plans to enroll in the fall. Bob anticipated that using 
alternative formats for reading would help him during English classes: “When I get into the 
English program that's going to help me [do] better” (Bob, interview, 2/28/17). 

Placing first-year C2C students in the College and Career Prep courses suggests that 
DRD faculty found that students benefitted from practice with AT or alternative formats before 
beginning the English and math courses. Setting academic and career goals was not a secondary 
concern for students in this program, but instead played a central role within the curriculum. If 
students lacked reading comprehension skills, compensatory strategies helped them access 
course content. After this solid foundation had prepared the students to develop career and 
academic goals, they were equipped to work on specific skills in English, math, or CTE courses.  

Writing support. Student interview responses showed that they completed some writing 
tasks using traditional paper-and-pencil methods. The DRD also made Livescribe smart pens 
available for students who requested them due to disabilities that affect note-taking. The 
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Livescribe pen synchronizes handwritten notes with recorded audio and saves the recordings 
digitally, with an embedded infrared camera that can record pen strokes on special Livescribe 
paper.  

Bob had a specific motor disability that made writing more difficult for him, but Jennie 
and Kevin were usually able to compose handwritten responses for short assignments. For longer 
assignments completed outside of class, students relied on word processors and sometimes used 
speech-to-text as an add-on feature. Kevin described how he prepared written material for his 
homework assignments. 

Kevin I use a word processor like Microsoft Word or Pages on Mac [and] write 
down everything that I would like to answer, because I'd like to answer 
every question like my teacher wanted me to. (Kevin, interview, 3/8/17) 

Kevin talked about turning in a homework assignment that would contribute to his career 
research project in his Intro to Career Development course (DRD363): “We're having like, a 
presentation about our career research project, about the career that we would want to go for” 
(Kevin, interview, 3/8/17). Since Kevin did not mention using any speech-to-text software, this 
suggested that he was building on existing writing skills using familiar applications: “I decided 
to use PowerPoint since I was familiar with that, since I kind of learned how to use that during 
high school, when I was in the computer lab” (Kevin, interview, 3/8/17). Jennie also anticipated 
preparing her assignments using a word processing program, including the final paper for the 
same DRD363 class mentioned by Kevin. 

Jennie One [paper] that we have to do, we have to present the type of job and 
interview. And that's what we have to: that's our biggest final that we have 
in May. (Jennie, interview, 3/15/17) 

Due to his physical disability, Bob had learned to use speech-to-text programs early in his 
academic career and was now proficient with using Dragon Naturally Speaking to dictate written 
work.   

CL How about for writing? How would you= 

Bob =I use Dragon Naturally Speaking. 

CL And where did you get that? Do you have it at home or do you have it 
here? 

Bob Yes, I do. 

CL Oh so you have it at home? 

Bob Yeah. 

CL How long have you been using that? 

Bob For a long time. I've used it in my early, way back when, years ago but 
now I'm in school, now I'm using it more and more and more. (Bob, 
interview, 2/28/17) 

Finding an appropriate alternative to writing or typing for note-taking is an important task 
for AT specialists when they help students select writing accommodations. Students who have 
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difficulty with writing are able to sign up with the DRD to get a note-taker to accompany them to 
classes and take notes by hand or on a laptop. Bob explained how he worked with his note-taker. 

Bob I have someone, an assistant, writing things for me and helping me. 

CL So you do have a note taker? 

Bob Yeah, an actual person who helps me in class. She just writes them in my 
notebook. (Bob, interview, 2/28/17) 

Even if a student doesn’t write or type, they need a way to remember material presented 
in class. Like any other student, they want to refer back to their notes when completing 
assignments or preparing for exams. When I asked Jennie about what she liked/disliked and what 
was most helpful to her last semester (Interview Question 8), she explained why she liked having 
all the notes from her classes. 

Jennie I would have to say, probably having my note taker. Because I have all the 
notes, and going back to [them] helped me prepare for turning in my 
homework or doing the final. (Jennie, interview, 3/15/17) 

While Kevin was able to take notes during class, he suggested that he wasn’t always 
satisfied with the quality of what he wrote. He saw some improvements in his note-taking skills 
over the past two semesters: “I've noticed that I've been getting more advanced with getting more 
notes written” (Kevin, interview, 3/8/17). To help Kevin transfer his notes to a digital format, his 
instructor provided microdot paper that could be scanned and transferred to his computer. The 
microdot pattern acts like a map and captures the exact location of everything the user writes or 
draws on dot paper. 

Kevin I didn't actually use a digital gadget for preparing notes, I used to write in 
a pencil on this type of paper, where I just write above another scanned 
paper, where it has the ability to scan the notes, and that way it will be 
printed up on digital display. (Kevin, interview, 3/8/17)  

Kevin recalled using a Livescribe pen during fall semester when he took the Assistive 
Technology lab course. Smart pens such as the Livescribe provide audio recording synched to 
handwritten notes. To play back the audio, the students can touch their pen to any spot on the 
notepaper and hear that part of the lecture. The DRD program purchased Livescribe pens for 
students to use and the AT specialist provided training for the C2C students. However, Kevin’s 
comments suggested that he only used the pen during the course and has not continued with it 
during spring semester. 

Kevin I tried [Livescribe] before and I just practiced to learn [it] from assistive 
technology. I was a little bit used to it, but it was little hard to control the 
functions with your hand. It's pretty ok. (Kevin, interview, 3/8/17) 

To provide greater independence, the DRD encouraged students with disabilities to try 
alternate means to gather notes in class before asking for a note-taker. Some of the suggestions 
on the accommodations and advising web page include the use of a recorder, smart pen, other 
technology or software, or instructor supplied notes (https://drd.santarosa.edu/accommodations-
advising). Kevin may have received a suggestion from an AT specialist about using a voice 
recorder, especially when he begins taking his CTE courses.  
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Kevin [I] think about getting maybe, some help with anything I want to use, like 
a smart pen or maybe using a tablet to help take notes. I think a voice 
recorder too, [a] tape recorder. As an accommodation, with my 
accommodation letter, I can have that sent and submitted to my teachers. 
(Kevin, interview, 3/8/17) 

As the AT specialist, Ms. Rose, explained during our interview, many students find note-
taking challenging, even if they are physically capable of producing hand-written notes. The AT 
specialist described efforts to purchase an audio note-taking, recording, and editing application 
that could contribute to making courses more accessible for students with disabilities.  

Ms. Rose Note-taking is very stressful for most of our students. We're actually 
applying right now for a, I guess it would be called a grant, to use another 
audio or note-taking system called Sonocent. (Ms. Rose, interview, 
4/8/16) 

For students with disabilities who find it difficult to write by hand or with a keyboard, a 
number of different audio recording products can convert audio files to e-text. Audio recording 
apps are included in most electronic products including phones, tablets, and laptops. If 
instructors allow audio recording during their courses, any of these alternative media can deliver 
the information students need. If students had fewer steps to complete between recording audio 
files and converting them to text, this could make it easier for them to organize their notes and 
prepare study guides.   

Whole-class instruction. The C2C courses described in my interview and observation 
data included presentations and lectures that helped prepare students for courses they would take 
later on in their CTE programs. To make whole-class instruction more accessible, the DRD 
instructors frequently interacted with students and checked their pacing during activities. 
Comments from students indicated that they sometimes struggled to retain all the information 
presented in class. One area of concern noted by Ms. Park was that some students had trouble 
with the directions for completing homework assignments, even when the written directions 
were posted on the Canvas course page. (Field notes, 2/7/17). The instructor made short videos 
of herself explaining each homework assignment, then posted the videos on Canvas each week. 
Kevin explained why re-playing the videos helped him when he was completing his homework. 

Kevin I have watched each video, in case I might have missed something while I 
was working on my homework. I guess [Ms. Park’s] video was able to 
give me more information that I didn't even know, or [had not] 
remembered from last time in class. (Kevin, interview, 3/8/17) 

Unlike other students who used email or chat to ask their instructors questions about 
assignments, Bob found it difficult to navigate through Canvas and use all the features. For 
example, he had heard about the chat provided on Canvas but hadn’t used it yet: “I'm still trying 
to figure out, she said that I can chat with people” (Bob, interview, 2/28/17). Kevin preferred to 
watch the instructor’s videos rather than emailing with his questions about assignments, and he 
repeated his concern that he might miss information presented during class. 

Kevin It would help with students like me that are not able to get things clearly 
made out. And we can't, I guess, get all the information, but we can 
remember it more the next time. (Kevin, interview, 3/8/17) 
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During my observations, Ms. Park spent substantial amounts of class time explaining the 
homework assignments, showing students where to find materials on Canvas, and answering 
students’ questions. For Kevin, finding the videos posted on Canvas seemed to provide a 
reassuring resource, available in case he missed a class and needed to catch up: “If I missed any 
class, I'll look back and see what they've been doing and I can try and catch up on it” (Kevin, 
interview, 3/8/17). 

Bob had installed the Canvas app on his phone, so he demonstrated that he could log in 
and check his course information even if the Internet was down. Using the phone app seemed 
easier for him than using a keyboard.  

CL You would just be able to use your phone, so do you have a particular app 
where you go? 

Bob Yeah, the Canvas app. 

CL So you just go to the Canvas app, oh that's cool. 

Bob Let's see, yeah.  Always= 

CL =And then you can just see= 

Bob Look at that={shows Canvas app on phone} 

CL =and get to see, oh my gosh!  Look at that= 

Bob =always. (Bob, interview, 2/28/17) 

As the reader can tell from my enthusiastic comments, I was impressed by how quickly 
Bob was able to access Canvas on his phone. Since he does everything with one hand, the touch 
screen on the phone may have been easier than using a keyboard. I did not see Bob using his 
phone to access course materials during my observations but it is possible that he used his phone 
to follow along when the instructor displayed Canvas course pages. Since this was the first year 
that the DRD instructors used Canvas, teachers and students emphasized that the system was 
new to everyone and they were all learning the features together. 

Challenges and barriers. Students in the C2C cohort explained that finding time to 
complete assignments and study for exams was a substantial challenge during their first two 
semesters as college students. Instructors emphasized the need for students to develop their time 
management skills while at the same time providing individualized support. For students with 
autism or intellectual disabilities affecting memory and executive functioning, even routine 
homework assignments could present a challenge. Kevin expressed some uncertainty about 
keeping due dates sorted out.  

Kevin I keep up each day, like for a homework assignment [I’m] like, “Due the 
next week, or afterwards?” It gets a little random when [there’s] like one 
assignment to be done earlier, [or] later like that. (Kevin, interview, 
3/8/17) 

Unlike their former daily routines in high school, college students might only be on 
campus three days per week and spend no more than three to four hours weekly with each 
teacher. The AT lab and the learning center were available for students, becoming a regular part 
of their schedules. Bob described how coming to the AT lab helped him adjust.  
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Bob The first semester was very hard.  I’ve got to get used to school.  But now 
I'm doing good. 

CL So, would you sometimes spend two hours with the tutor? 

Bob Yeah, or I do independent work in here and whoever’s around, they'll help 
me. Emmy’s here to help me. (Bob, interview, 2/28/17) 

When I asked what she liked/disliked about using technology in her current classes 
(Interview Question 8), Jennie described what school was like before she started using e-text and 
working with a note-taker.  

Jennie It was very hard. I had no help at all, so I did do everything on my own. 
(Jennie, interview, 3/15/17) 

The DRD instructors often urged their students to seek out the success coaches in the AT 
lab or the tutors in the learning center. Both Ms. Park and Ms. Colton encouraged students to 
come to their office hours but did not expect to spend substantial amounts of class time providing 
1:1 assistance for students. The important role of the success coaches in the AT lab became 
clearer when Bob demonstrated the Read and Write Gold software for me. He ran into some 
problems while trying to open a file and I watched a success coach (“Sylvia”) help him out.  

CL What is going on? 

Sylvia You notice things. This is what I'm wondering. I'm going to just borrow 
this for a second. {takes over navigating with the mouse} I just have this 
feeling. Let's see. For some reason, see this here? We don't use Adobe, and 
it messes things up. Somehow it gets checked, and I don't know why. 

Bob Oh. Uncheck that. 

Sylvia Yeah. So now you're on the right track. So close that. 

Bob Close that. 

Sylvia And then do it again. We no longer do it through Adobe. Thank goodness. 
Because Adobe just caused all kinds of problems. 

CL Oh so the Adobe version caused trouble. 

Bob Please, no. I went into the wrong folder. (Bob, interview, 2/28/17) 

This problem probably would not have occurred when Bob used his own copy of the 
Read and Write Gold at his home. Even so, using alternative media such as audio files or speech-
to-text can be tricky for students, especially during the first few semesters. Kevin provided a 
comment that showed his awareness of how things could go wrong. 

Kevin Even if it’s pretty good, newer things would just be:  if let's just say, that 
any of the gadgets suddenly might be broken or there might be some kind 
of malfunction or something that might happen to them. They weren't 
checked or cleared or anything like that. (Kevin, interview, 3/8/17) 
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It could be that Kevin had encountered problems with computers or “gadgets” on 
campus, which can occur if a previous user did something incorrectly and didn’t clear the system 
before they logged out. His comments may have also reflected warnings from instructors or other 
staff to avoid procrastinating when assignments were due, since electronic devices always seem 
to break down at the most inopportune times. The Lipsky (2004) text quoted in the Reading 
Support section discussed the importance of leaving extra time in case things go wrong and this 
topic certainly must have come up during a class. 

The challenges and barriers described by the C2C students showed no evidence that they 
were concerned with the social stigma mentioned by Mr. Watson in his interview. Kevin’s 
reservations about using “gadgets” seemed related to worries that the technology wouldn’t work 
for him. With these three students, I found no sign that they avoided using technology out of a 
sense that it made them look different than other students. However, it is very likely that the 
three students who agreed to be interviewed had a more positive view of assistive technology 
than others in their cohort. They expressed the belief that alternative formats for reading, writing, 
or note-taking were worth the extra investment of time and effort.  

Comparison of Secondary and Postsecondary Cases 

The data from classroom observations and student interviews confirmed the substantial 
differences between secondary and postsecondary environments discussed in Chapter 4 with the 
teacher interview responses. The postsecondary students completed the majority of reading and 
writing assignments outside of class, while the secondary students spent more of their class time 
doing written assignments under a teacher’s supervision. Neither group spent a substantial 
amount of classroom time on independent reading.  

To further examine teacher and student beliefs and perceptions about how technology 
supports teaching and learning, I return to my third research question: 

3. What features of the learning environment (e.g., task complexity, text complexity, 
medium of presentation) drive students’ requests for help and/or teachers’ responses 
to those requests in secondary and postsecondary classroom settings? 

Two of the themes that emerged from my analysis of interview and observation data included: 1) 
the relationship between whole-class instruction and individualized support, and 2) the 
connection between self-regulation strategies and technologies that operate as mediating artifacts 
inside or outside the classroom. These themes are discussed in the sections below. 
Whole-class instruction and individualized support 

In each classroom I observed, teachers made decisions about assignments based on their 
sense of how much support students needed during each component task. For math assignments 
that included word problems, students with reading comprehension difficulties needed to hear 
each problem read aloud and also needed help sequencing the steps. Demonstrating how to do a 
problem during whole-class instruction provided enough support for some students in each class, 
but others needed more individualized support. Among the C2C students, who completed most 
of their assignments outside the classroom, I observed a variety of individualized support 
strategies. The community college students had more opportunities for 1:1 assistance outside the 
classroom, while the middle school students received more 1:1 assistance from their classroom 
teachers. 

Several factors contributed to the types of 1:1 assistance offered to students. The most 
obvious factor was student characteristics. The C2C students I observed and interviewed had 
disabilities that made some of them eligible for services and supports that were not offered to all 
students at the community college. For example, C2C students had priority when requesting 
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appointments for 1:1 tutoring in the learning center and most of their assignments were designed 
specifically for students with autism or intellectual disabilities.  

The middle school classes I observed included students who spent at least 50% of their 
school day included in general education classes. These students were years away from making 
decisions about transfer-level courses vs. CTE programs. While a few Westside and Central 
students frequently asked for and received assistance from teachers or paraprofessionals, I did 
not observe any classrooms where all students needed frequent 1:1 support due to autism and/or 
intellectual disabilities. Every class included some students who worked independently, although 
teachers recognized that other students were unlikely to begin or complete assignments without 
additional prompting and support. Middle school teachers tried to strike a balance between 
remedial interventions aimed at improving skills and compensatory strategies such as listening to 
e-text or using a calculator.  

In terms of technology use, the C2C students made use of a wide range of alternative 
formats for both reading and writing, as well as the services of note-takers during class. These 
accommodations were less evident at the middle school level. The middle school teachers 
applied a Universal Design approach by adapting the same resources found in general education 
classroom to accommodate the special needs of their students. The accessibility features 
available with Google Classroom helped one middle school student with her writing, while other 
students used the Membean app to expand academic vocabulary.  

A concern shared by secondary and postsecondary teachers was the importance of 
planning accessible whole-class instruction. My interview questions did not ask about reading 
and writing supports during a lecture or presentation, but the teachers let me know about the time 
and effort they devoted to selecting technology that would help them reach out to their students. 
One assumption common to these teachers was that their students had not developed the skills 
needed to take good notes. Some students were less physically skilled at producing handwritten 
or typed notes, while other students had a limited capacity to maintain their attention during 
note-taking. Even when their students were physically able to take notes, teachers contended 
with resistance or passive spectator behavior.  

The clickers that Ms. Park used during Week 11 and the online check-in routine that Ms. 
Sumner used every day provided an alternative method for students to interact during whole-
class instruction. Instead of spending their class time re-teaching the process of taking notes, 
teachers shifted their focus to the content of instruction and to interaction with their students. 
Classroom observations during whole-class instruction showed that when teachers used 
technology to increase their interactions with students, it helped them become more aware that 
some students needed a slower pace during instruction or more individualized levels of support.  
In addition, teachers found multiple ways to adapt new apps for their students, infusing 
technology into reading and writing tasks.  
Self-regulation and mediating artifacts 

Returning to Engeström’s (1999) ideas about mediation and mediating artifacts, it is 
useful to recall his reference to the future: “humans gain control over their own artifacts and thus 
over their future” (p. 29). When a student reads, writes, and submits assignments electronically, 
the mediating artifacts include not only the texts and the tools students use to produce them, but 
also the school environment that supports the technology that allows users to communicate 
electronically. Within each learning environment, the goals of students, teachers, and schools co-
exist and “take shape in close interaction with the technologies” that mediate social and cultural 
activity (Verbeek, 2015). If educators on every level believe that digital media are vital within 
the workplace and adult life, integrating technology into classroom practices could potentially 
empower their students by reducing barriers to full participation in the community. In addition, 
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when self-regulation strategies are explicitly taught and mediated through technology tools and 
resources, the same forms of technology can provide support for students in their futures outside 
the classroom. An article by Ellcessor (2015) describes the importance of extending accessibility 
beyond UDL to include “the integration of people into a larger civic body via mediated 
channels.” 

For the secondary classrooms I observed, Ms. Sumner and Mr. Watson had established 
classroom environments with daily routines that encouraged self-regulation. Ms. Sumner used an 
opening check-in and Boarding Pass activity to help students become more aware of their 
responses, also individualizing the pace of instruction for some students. Mr. Watson started his 
classes with a low-pressure writing prompt and gave students ample time to complete their 
thoughts, keeping the emphasis of the activity on the students’ response to the topics and not to 
the volume of writing they produced. These opening activities served several purposes related to 
self-regulation: they gave students time to re-focus after physically moving from one classroom 
into the next, they provided a familiar routine without demanding too much academic effort, and 
they helped students evaluate their own readiness to begin academic tasks.  

For adolescents during the middle school years, moving through five or six classrooms 
during the day presents a challenge for students who struggle to regulate attention and social 
behavior. During my study, I observed students whose classroom placements were related to 
their academic performance, with administrators organizing classes by ability levels. As a result, 
teachers had to adapt their instructional strategies to help students overcome multiple academic 
or behavioral barriers. For example, a student like Vance, who struggles with self-regulation of 
behavior or attention, may benefit from a quieter atmosphere and slower pace of instruction can 
help reduce anxiety. Recent literature on anxiety and learning includes a study by Kyttälä and 
Björn (2014) that explored relationships between eighth-grade adolescents' literacy skills and 
mathematics word problem performance, with visuo-spatial ability and mathematics anxiety 
considered as covariates. Their results converged with my classroom observations, showing that 
“learning mathematics is particularly intertwined with good technical reading skills” (Kyttälä & 
Björn, 2014) as well as a reduction in anxiety. 

The goals expressed by middle school teachers or their students suggested some conflicts 
with the activity system represented by their school site, their district, or their community. 
Customized lessons for different ability levels were perceived as an advantage of programs such 
as Google Classroom, the ALEKS or Let’s Go Learn online math programs, and the Membean 
vocabulary app. Although students and teachers alike went through a learning curve when they 
adopted each new system, using the classroom set of Chromebooks with headphones to practice 
vocabulary or math skills took some of the burden of individualized lesson planning off the 
teachers. Most students were able to log in and follow written or spoken directions provided 
within these programs, recalling the findings from Bailey and colleagues (2006) that described 
“decreased need for teacher proximity” as an example of “effective teaching.” Teachers seemed 
to characterize technology as more successful when it helped the students complete an 
assignment independently, minimizing 1:1 attention from a teacher or paraprofessional. 

The widespread concern about managing technology highlighted the importance of 
adapting instruction for students who had not fully developed their self-regulation strategies. 
Several articles from the literature review suggested that teachers preferred applications that 
helped them structure and organize student activities (Lange et al., 2006; Bailey et al., 2006; 
Bouck, Doughty et al., 2010). During my classroom observations, the focus students Vance and 
Jody showed uneven progress with self-regulation since they needed frequent prompting and 
support to complete work whether they were using digital media or traditional print materials. 
Researchers Roberts and Leko (2013) reported similar findings from a reading skills intervention 
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that described some student responses to computer-based assignments as “escape or avoidance 
behavior.” Teachers surveyed by Flanagan, Bouck, and Richardson (2013) rated assistive 
technology as “least effective” if they experienced classroom management issues that detracted 
from instruction.  

Seeing Jody and other Central MS students using digital media recalled the Digital 
Storytelling elective class at Westside MS taught by Ms. Oberg, the technology elective teacher. 
After attending the Google Apps for Education Summit or the Google Teacher Academy, 
teachers are better prepared to provide opportunities for students to explore real interests and 
problems using digital media. The benefits of merging digital culture and education include 
increased student engagement, with students reporting “greater enjoyment of school writing 
when they have the chance to write creatively” (Besley, 2010). 

Interview responses from teachers addressed the level of independence required for 
students to make good use of technology in the observation classrooms. Ms. Oberg, the 
technology elective teacher, raised a concern about whether efforts to make lessons more 
accessible also encouraged students to develop their own learning goals.  

Ms. Oberg We’re trying to make things so accessible, it’s all about, how to engage 
you, but you have to energize them from within, to give them more focus. 
(Ms. Oberg, interview, 6/21/16). 

The AT specialist from Marin County, Mr. Martin, mentioned beliefs and perceptions of 
other educators about assistive or accessible technology. He gave examples of some teachers’ 
assumptions that providing technology supports would decrease students’ motivation or prevent 
them from working independently. He quoted these teachers (or administrators) as saying “It's 
not how we do things, that does not teach independence, that does not teach solving your own 
problems” (Mr. Martin, interview, 3/2/16). Mr. Martin made it clear that he had encountered 
teachers who questioned whether existing technologies were reliable enough to justify 
abandoning print-based materials, even when traditional teaching strategies left many of their 
students unprepared for the next academic level. Uncertainties about the benefits of technology 
were balanced against the immediate need to improve reading performance and prepare students 
for the next academic level. 

Mr. Martin What about those kids that are struggling but don't really want to say 
anything, they just want to stop reading, they are not motivated. That's the 
bigger silent majority there, that is not speaking up, and [they] make 
assumptions about [themselves] when that happens, and it starts happening 
really early. (Mr. Martin, interview, 3/2/16) 

While opportunities to experiment with digital literacy motivated some students, teachers 
found that other students felt more comfortable using low-tech methods to complete their 
assignments. A response from the DRD instructor Ms. Colton described the transition process for 
community college students during their fall semester. 

Ms. Colton It’s just a matter of training. In K-12, you get a worksheet, you fill it out. 
And sometimes for some of them, it’s a planning issue, being somewhere 
where there’s a computer available. And so [if] you’re doing your 
homework last minute, it’s probably easier to just sit in bed, and write, and 
do it that way. (Ms. Colton, interview, 9/12/16) 



 

 

 

118 

Some of the community college students in Ms. Colton’s class waited one or more 
semesters before they started using the technology they learned about in their AT lab class. By 
the time students started to take the required math or English classes for their certificate 
programs, they needed to develop an accommodation plan that included extra time and support.  

Ms. Colton If a student has, beyond the physical limitations, if they also have a 
learning difficulty, not only are you having to use a computer to do your 
math homework. Then, the process of thinking through that, and try to 
figure out how to [use] it, is like a whole other layer. It’s a barrier. (Ms. 
Colton, interview, 9/12/16) 

During the spring semester, Ms. Park often reminded students about making use of the 
resources available in the AT lab. For example, after explaining a homework assignment, she 
told them how to get help: “But remember, who are you going to go see if you need help with 
this? Emmy or Kay, right?” (Field notes, 3/14/17). For students during the transition to 
community college life, self-regulation included remembering to schedule time in the AT lab. 
Unlike students in the middle school environment, Ms. Park’s students chose their class 
schedules and decided how to divide their study time between school and home. Ms. Park’s 
reminders indicated her concern that some students struggled with time management or had not 
developed self-regulation skills, confirming Ms. Colton’s views about students who didn’t 
always apply what they learned in class. 

Ms. Colton The nature of this disability, or this particular group of students, is not 
generalizing from one time to another. It’s like, oh, it worked for me to get 
help in this semester. And then, the next semester, it’s sort of like, we’re 
starting all over again. How do you get them to connect those dots, when 
you see that [it] worked really well for your math class [and] you could 
also do this for English. (Ms. Colton, interview, 9/12/16) 

As explained by Ellcessor (2015), cognitive disabilities include “a wide range of possible 
user needs that resist easy classification and amelioration.” In many cases, students with 
intellectual disabilities or autism take longer to develop independent living skills than their 
typically-developing peers. The comments of DRD faculty at the community college level 
suggested that the average timeline for establishing time management and self-advocacy skills 
extended over several semesters. Because of this, students were counseled to rely on resources in 
the AT lab and other support services appropriate to students' personal, academic, or career 
goals. 

Comparing the specialized technology available in the AT lab with the interactive 
activities in a middle school classroom illustrates Engeström’s theories about schools and 
schooling, which he described as examples of an “institution that proclaims human learning as its 
objective” (Engeström, 1987, 2015; p. 75). In both settings, students constructed written 
assignments so they could turn them in and receive a passing grade, whether students produced 
handwritten worksheets or word-processed files. Students acquired content knowledge and at the 
same time acquired knowledge about creating a text or an e-text. The culminating assignment for 
students enrolled in College and Career Prep 2 was “Creating an academic plan that addresses a 
career goal” and each completed plan reflected one student’s vision of participation within the 
community. As Bob, Kevin, and Jennie worked on their assignments, they communicated their 
career and personal goals with and through technology, actively expanding their connections 
within the social and cultural environment. 
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CHAPTER 6: DISCUSSION AND CONCLUSIONS 

“A minimal cultural analysis in educational research asks: How can we specify both the 
promise and the limitations of the resources available to the educating professions?” 
(McDermott & Varenne, 2006, p. 7) 

This chapter recapitulates the key insights from the review of the literature, methods, and 
findings detailed in chapters 2-5 and discusses how the findings from my study connect with 
previous scholarship on the topic. As a reminder, these three research questions guided my 
analysis of observation and interview data. 

1. What teaching practices do educators working with students with disabilities select 
and implement in order to integrate technology with literacy instruction and how do 
these practices reflect their beliefs and expectations about using technology in the 
classroom? 

2. How do adolescents and young adults with disabilities perceive the multiple uses of 
accessible technology, including assistive technology or AAC, within classroom 
contexts? 

3. What features of the learning environment (e.g., task complexity, text complexity, 
medium of presentation) drive students’ requests for help and/or teachers’ responses 
to those requests in secondary and postsecondary classroom settings?  

Information collected from interviews and observations was analyzed to answer the 
research questions, examine emerging themes, and identify obstacles that teachers and students 
encountered when using technology during reading and writing activities. New information 
about teacher and student perspectives provided an updated picture of how teaching practices 
have responded to cultural and social expectations that students and teachers can communicate 
electronically, potentially providing a resource for teacher educators.  

Discussion of Findings 

Within the following sections, I describe how the findings addressed existing gaps in the 
research and confirmed or contradicted previous findings: Teaching Practices and Teacher 
Perspectives; Student Perspectives; Mediation and interaction. 
Teaching Practices and Teacher Perspectives 

The observation and interview data I collected from postsecondary settings showed that 
AT specialists considered the Read and Write Gold application (RW Gold) to be a suitable 
accommodation for students with disabilities that affected their reading comprehension 
performance. Features of this software included visual and auditory presentation of text, speech 
input, and improved word prediction. The AT specialists and teachers did not provide any 
information on whether students such as Bob and Jennie showed improvements in 
comprehension. Their recommendations about using RW Gold in the AT lab and at home 
focused on increasing access to content materials; interestingly, this recommendation is 
consistent with the findings from the Lange et al. (2006) investigation of 93 secondary students 
with reading difficulties, which showed that using RW Gold significantly improved reading 
comprehension, spelling, and homophone error detection/correction. The reading supports 
offered to the C2C students in my study were expected to compensate for reading difficulties and 
ensure that students could complete reading or writing assignments within a digital media 
platform. Teacher concerns focused on whether students were consistently using the technology 
tools, recognizing that integrating technology into the learning process “involves understanding 
and negotiating the relationships among the overlapping components” (Edyburn, 2013). The 
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level of support offered over two semesters demonstrated the teachers’ perception that students 
needed time to develop an educational and career plan that included assistive technology devices 
and services. 

Lombardi et al. (2016) described an online transition curriculum that included literacy 
strategies and included assignments to write about their career or higher education goals. In 
contrast to the career planning assignment in Ms. Park’s class, Lombardi and colleagues 
measured reading comprehension before and after students completed the online units. While the 
online format potentially enabled text-to-speech software for students reading below grade level, 
the authors did not provide details about accessibility features besides noting that students could 
independently select the level of reading supports they needed. The authors attributed reading 
gains to a blended environment offering literacy in “age-appropriate and relevant contexts that 
enhance students’ motivation to engage in learning the skills needed to enter the 21st-century 
workforce” (Lombardi et al., 2016). While the content of the online transition curriculum was 
similar to what Ms. Colton and Ms. Park offered in their College and Career Prep courses, the 
independent use of online materials showed more similarities to the writing prompts used in Mr. 
Watson’s Directed Studies class. During free time earned in Mr. Watson’s class, Max and Jody 
used a Chromebook or classroom computer to find materials related to their own interests. Max 
created a timeline of dates for science fiction movie events, while Jody continued work on her 
creative writing project (Transcript segment, field notes, 3/7/17). At the secondary level, age-
appropriate student interests were not limited to acquiring workforce-related skills but also 
encompassed popular culture, entertainment, and creative arts.  Bottom line: While there was a 
general family resemblance between the tools in the Lombardi study and those used in the 
classrooms in which I observed, the practices I observed were quite different in their specific 
instantiations. 

The intervention studies that reported outcomes for students who used “smart” pens 
(Bouck, Doughty et al., 2010; Schmitt, McCallum, Rubinic et al., 2011; Schmitt, McCallum, 
Hennessesy, et al., 2012) took place in contexts where students had rarely engaged in 
independent reading or writing, relying on frequent “in the moment” scaffolding” or assistance 
from a teacher. My observations and interviews in postsecondary settings indicated that AT 
specialists recommended the Livescribe pen to facilitate note-taking during class, rather than to 
improve the quality of student responses to writing prompts. 

None of the students in my observation settings used voice notes as described in Horney 
et al. (2009), who compared student notes to determine if there were qualitative differences 
between notes produced by voice and those produced by text. Interview responses from Ms. 
Sumner, Ms. Oberg, and Ms. Colton suggested that having access to notes, whether created by a 
student or a note-taker, was only the first part of the learning process. Teachers also needed to 
provide opportunities for students to make use of their notes, since neither voice or written notes 
were helpful unless students had learned and practiced how to organize their notes. As Ms. 
Oberg commented, students needed training in order to “take out the salient parts, for later” (Ms. 
Oberg, interview, 6/21/16). 

In the teacher perspectives section of my literature review, Ruppar, Dymond, and 
Gaffney (2011) provided survey findings indicating that teachers favored “life-skills-linked” 
literacy instruction using texts that could be found within community or home settings. The C2C 
assignments that asked postsecondary students to write about career or higher education goals 
provided an example of the inter-relationships between life skills and literacy skills. The Maker 
lesson in Ms. Sumner’s math class also provided an example of how students applied digital 
literacy skills within a problem-solving context. Students spent quite a bit of time exploring web 
sites with information about how to convert meters to feet after they typed in “kilometer” on a 
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search engine. If nothing else, the Maker project to build trundle wheels and measure a five-
kilometer course showed the students that information from the Internet was more useful when 
they could relate it to a concrete problem. In this case, when Ms. Sumner included digital literacy 
in teaching and learning activities, her students had the opportunity to collaborate while solving a 
problem with some relevance to community activities. 
Student Perspectives 

Since digital media have become increasingly important for social life and the workplace, 
the secondary and postsecondary students I observed were likely to transfer the skills they 
practiced when using Google Docs, a word processor, or a dictation system to non-academic 
purposes. For Kevin, Jennie, and Bob, writing a career plan served multiple purposes: the 
resulting documents provided a record of each student’s planning process and also fulfilled a 
requirement for completing a key course requirement. As seen with the students in the 
Hemmingsson et al. (2009) study, AT became more useful when it enabled “participation in real-
life situations” involving reading or writing, especially if it improved access to Internet content. 
Two students (Jennie and Bob) routinely listened to e-text versions of course materials and liked 
being able to adjust the pace of the audio. A similar finding from Naraian and Surabian (2014) 
described a student who used an e-book with text-to-speech supports: “He particularly liked the 
option of slowing down the pace of the reading so that he could understand its meaning more 
readily.” A common theme in students’ responses was the movement away from expectations 
about remediating “deficient” language skills and towards using technology to overcome barriers 
to reading or writing. 

The lack of enthusiasm Kevin displayed towards note-taking with a Livescribe pen could 
be related to his perception that his comprehension of oral language was adequate for his present 
level of academic difficulty as well as his academic aspirations. While my literature review did 
not include articles about the relationship between ASD and listening comprehension or the 
possibility that college students might overestimate their listening abilities as lecturers use more 
complex languages, there is some evidence in the research on autism spectrum disorder 
suggesting that some students are able to compensate or mask reading or listening 
comprehension difficulties with strengths in fluency and word decoding (Iland, 2011). Reading 
comprehension for these students is often assessed as average until upper elementary grades 
when students begin to read and interpret more complex text. An adolescent or young adult 
student with autism might have formed habits that allow him to compensate for listening 
comprehension or auditory processing difficulties in classes if the content materials are familiar 
or less challenging. The research on social strategies for students with autism (Wolf et al., 2009; 
Wenzel & Rowley, 2010) suggests that Kevin might be less flexible than typically-developing 
peers when it comes to changing his note-taking or study strategies in response to more 
challenging course materials in the future. 

Teacher interview responses indicated some students were initially enthusiastic about 
using accessible or assistive technology but were later reluctant to follow through and persist 
with tasks. The secondary students Jody and Vance showed some resistance to beginning and 
completing assignments but it was unclear whether the technology was the source of their 
reluctance. In comparison with the high school students participating in the Bouck, Doughty et 
al. (2010) study, the middle school students I observed had more frequent opportunities to use 
software that included auditory prompts such as Membean, Let’s Go Learn, or ALEKS. Bouck 
and colleagues did not provide details about whether the prompts included with the FLYpen 
system were audible to classmates or if the students wore headphones. It is possible that each of 
these systems influenced students’ resistance to completing math, vocabulary, or writing 
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activities because the auditory prompts provided the appearance of independence while 
preserving control over student responses. 
Mediation and Interaction  

At each of my observation sites, teachers who tried out a variety of strategies and 
resources with their students experienced some of the same successes and challenges described 
in the literature. Anthony (2011) coded classroom observation data to show the frequency of 
technology use and whether technology was integrated with or peripheral to classroom routines. 
Two participating classrooms showed differences over the study period: in one classroom, 
frequency and integration of technology increased while in the other classroom it remained 
unchanged. Like my observation classrooms that provided Chromebooks, the program described 
in Anthony (2011) could be classified as an incremental change using Edyburn’s (2013) 
characterization of technology interventions. Edyburn suggests that incremental changes 
resulting from the use of digital media mean that “technology could serve an assistive function 
for every student.” Although making accessible technology available to every student decreased 
some gaps in curriculum accommodations and modifications, my observations in secondary 
classrooms suggested that for a few students, additional 1:1 support from the teacher was 
necessary whether they were working with a Chromebook or with traditional print-based 
assignments. 

A study by Alkahtani (2013) described a teacher’s concern about how AT affected the 
pace of learning: “It also requires a lot of time to be used, which slows the pace of learning for 
the student with disability and the whole class.” In Bailey et al. (2006), a teacher suggested that 
teaching groups of students meant greater teaching effectiveness “in terms of how much we can 
cover, how much we can teach, when I can stand in front of the room and teach four kids, three 
with devices” (Bailey et al., 2006). The classrooms I observed were recommended by AT 
specialists as exemplary users of technology integration, so it is not surprising that my small 
sample of teachers stood out by actively soliciting feedback from students and offering to adjust 
the pace of instruction. Ms. Sumner with her daily check-ins and Ms. Park with the I>clicker 
lesson are two examples of how students let their teacher know if they needed more time on 
assignments. 

The teachers in my study articulated concerns about classroom management, especially 
for students who lacked self-regulation skills. Articles from the literature review suggested that 
teachers preferred technology that helped them structure and organize student activities (Lange et 
al., 2006; Bailey et al., 2006; Bouck, Doughty et al., 2010). Roberts and Leko (2013) reported 
findings from a reading skills intervention that described some student responses to computer-
based assignments as “escape or avoidance behavior” while teachers surveyed by Flanagan, 
Bouck, and Richardson (2013) rated assistive technology as “least effective” when classroom 
management issues detracted from instruction. I observed a variety of high-tech and low-tech 
strategies that teachers offered to help their students develop self-regulation skills. 

The teachers and AT specialists in my sample were aware of the time and professional 
collaboration necessary when adopting new and unfamiliar technology. While I did not include 
implementation studies or program evaluation reports in my literature review, my online search 
uncovered reviews or synthesis articles on AT research and practice, including aligning AT use 
to the curriculum (Purcell & Grant, 2002; Alper & Rahaninirina, 2006; Bowser et al., 2015). As 
Edyburn (2013) noted, devices alone are insufficient without the coordination and planning 
needed to ensure that students receive ongoing support and integrate AT into their educational 
goals.  In particular, ongoing coaching or mentoring relationships between AT specialists and 
classroom teachers are important when providing support for specific literacy activities using 
electronic texts (Reed & Bowser, 2012). School administrators need to provide time for teachers 
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to plan literacy activities and define how technology can play a mediating role (Naraian & 
Surabian, 2014). 

Conclusions  

The teachers in my sample responded to issues about adaptive technology in ways that 
were consistent with existing research bemoaning a lack of training and support for special 
education teacher and general education teachers (Kent-Walsh & Light, 2003; Reed & Gayl 
Bowser, 2012; Flanagan, Bouck, & Richardson, 2013; Roberts & Leko, 2013; Alkahtani, 2013; 
Ottenbreit-Leftwich et al., 2015) on using AT. While my interview respondents had training or 
provided training and were adept at sustaining AT use for their students, they described the 
shortfall of training and support experienced by other teachers at their school sites or within their 
district. They echoed the Holmes and Silvestri (2012) position that students and teachers can 
benefit by increasing their awareness of technology tools along with the training and support 
needed to use those tools effectively. 

While other researchers have reported on students’ use of assistive devices or software 
during short-term intervention studies (Higgins & Raskind, 2000; Horney et al., 2009; Izzo et al., 
2009; Schmitt, Hale, et al., 2011; Floyd & Judge, 2012; Bouck, Doughty et al., 2010; Schmitt, 
McCallum, Rubinic et al., 2011; Schmitt, McCallum, Hennessesy, et al., 2012; Ruppar, 2014), 
my findings instead suggested the need for an education plan that stretches across multiple 
semesters or school years and specifies technology supports for secondary and postsecondary 
students. As students assume more responsibility for defining their academic and career goals, 
the relationships between AT or accessible technology, supporting services, and literacy 
practices reflect the shift from remedial approaches to compensatory strategies. Implementing 
AT or accessible technology in school settings requires planning and collaboration to ensure that 
after individuals obtain assistive devices or software, they also receive the ongoing support 
necessary to integrate AT into their educational goals. 

Secondary teachers in my study expressed the hope that technology tools could provide 
customized reading and writing supports for students but also shared some conflicting or 
uncertain attitudes with teachers described by Bowser and Reed (2012) and Alkahtani (2013). 
With the secondary teachers, I did not find any indication that they expected to meet with 
individual students outside of class, or that they could confidently refer their students to any 
afterschool or tutoring programs. However, multiple responses from community college teachers 
described meeting with students outside class in office hours, referring students to success 
coaches or tutors in the AT lab or learning center, and encouraging students to seek out 
opportunities to get support. Based on interview and observation data, I concluded that the 
teachers’ beliefs and expectations about student characteristics were the most important factors 
underlying these differences between settings. 

While other researchers (Hemmingsson et al., 2009; Bouck, Doughty et al., 2010; 
Wickenden, 2011; Naraian & Surabian, 2014) reported examples of social stigma for students 
who used AT or AAC, I found little to suggest that the students I observed avoided using 
technology out of a sense that it made them look different than other students. Among the three 
C2C students who agreed to be interviewed, Bob and Jennie had a more positive view about 
alternative formats for reading, writing, or note-taking while Kevin seemed slightly positive to 
neutral about the benefits of recorded notes. Recall that Jennie described “having my note taker” 
as helpful (Jennie, interview, 3/15/17), while Kevin noted some problems with a Livescribe 
recording pen, saying, “I was a little bit used to it, but it was little hard to control the functions 
with your hand. It's pretty ok” (Kevin, interview, 3/8/17).  
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The infrequent incidents of resistance I saw in the secondary classrooms tended to be a 
response to difficult or uninteresting tasks rather than directly related to technology use. For 
some students like Vance or Jody, I observed teachers attempting to provide choices related to 
their interests or adjusting the pace of instruction to reduce both academic and behavior 
problems.    

Despite the challenges mentioned by students and their teachers, the interview responses 
reflected the perception that accessible technology can have a positive impact on reading and 
writing development for students. By incorporating alternate formats and accessible technology 
for students who need compensatory support, teachers can support literacy development and help 
ensure that every student with disabilities receives the same educational benefits as other 
community members. Classrooms that implement accessible technology resources can help 
reduce barriers for students and advance their transition into the community. 
Implications for Practice 

The interview and observation findings showed how teachers planned whole-class 
instruction for students with academic or behavior challenges. One important aspect of 
instruction is the way that teachers use oral language during their interaction with students. 
According to Love (2009), teachers who make oral language more accessible for students “will 
be better able to support their diverse students into the academic registers.” For students who are 
still in the process of developing oral language skills, providing alternative ways to interact with 
teachers and peers can help ease them gradually into increased participation. 

When comparing secondary and postsecondary settings, an important implementation 
difference was the chance for community college students to work in assistive technology labs 
with trained, experienced academic coaches. In secondary settings, Directed Studies classes such 
as the one taught by Mr. Watson can provide similar benefits if teachers have experience with 
AT or alternative formats. One of the current challenges in secondary settings is that few middle 
schools and high schools have any paraprofessionals or academic coaches trained in assistive or 
accessible technology. The content-area teachers, even if they have AT experience, tend to have 
limited time to work 1:1 with students. For schools that offer afterschool programs, AT training 
for tutors or academic coaches could fill this gap by: 

• Providing technology support 
• Making alternative formats or AT available for homework 
• Advising other staff members, specifically those less centrally engaged in the 

education of this population, in basic use (the how, why, and when) of accessible 
apps and digital media 

Although secondary and postsecondary teachers are not always able to influence policy 
decisions about materials used in classrooms or online, they can show their commitment to 
making content and technology more accessible for their students in several areas: 

• Make course materials more accessible for students with disabilities by adding 
alternate format options on LMS (Canvas, Blackboard, or Moodle) course pages 

• Find ways to customize the “dashboard” for each student’s needs by coordinating 
accessible apps within the LMS 

• Investigate how to use Google Classroom features to support some of the 
functionality of an accessible LMS, including alternate format options 

As educators on every level adopt the same digital tools and resources that have become 
essential within workplaces, their efforts to integrate technology into classroom practices could 
potentially empower their students by reducing barriers to full participation in the community. 



 

 

 

125 

Limitations of the Study 
Generalization of findings to other students and teachers is not possible due to the limited 

and selective nature of sample of participants and settings. Even the data sampling runs the risk 
of becoming idiosyncratic: Each interview or observation analyzed may reflect conditions 
specific to that day such as fatigue, nervousness due to the presence of audio recording, or 
problems related to specific disabilities. I provided elaborate descriptive details of the settings 
and participants to increase the likelihood that my results would be relevant to other settings and 
professionals with the hope that others can use my cases as a lens for examining their own 
practices in integrating AT with literacy instruction. Nonetheless, caution in generalizing is 
required. 

A specific limitation of the cascade sampling method is my reliance on key informants to 
provide referrals to additional interview participants. I interviewed three individuals whose 
knowledge of AT and work responsibilities are unique within their local areas. These key 
informants recommended classroom teachers who stood out because of their training and level of 
experience with technology. While my goal was to provide an account of exemplary classroom 
practices, I was unable to independently verify or confirm whether these classroom teachers 
provided the best possible examples of integrating technology with literacy instruction. 
Future Directions for Research 

“In education circles, creating accessible content is only half of the battle. While the 
education sector struggles to procure accessible products, or help employees understand 
and be skilled to execute their role in the accessibility puzzle, a larger problem looms. At 
the end of the day, the entire architecture of a ".edu" domain must be accessible.” 
(Rowland, Whiting, & Smith, 2015) 

The findings from this study suggested that electronic texts are becoming more common 
for all students in postsecondary settings, reducing the resistance to mandates that require 
alternative formats for course materials. Electronic texts are beginning to take the place of print 
textbooks in some secondary settings as well. Future research could trace the short-term and 
long-term effects of this shift and determine how it influences student learning outcomes. 

Educators must constantly extend and update their knowledge about the rapidly-changing 
technology landscape. It seems likely that teachers will increasingly play a “curator” role by 
selecting course materials and making them available on a class web page or LMS. Teacher 
educators and technology specialists can assume important roles in the technology selection 
process by sharing research findings and guiding teachers through the maze of possibilities. 

Research is unlikely to keep pace with the day-to-day practices of classroom teachers, 
who lead the way by adapting to new circumstances in the form of “discrete individual 
innovations” (Engeström et al., 1999, p. 33). While teachers make local decisions about 
technology based on their understanding of what their students need, changing cultural attitudes 
about technology also influence every classroom. The larger community includes families, 
school administrators, teachers, technical specialists, educational publishers, and researchers—
with individuals and groups often developing conflicting ideas about what goals are appropriate 
or desirable within education. Using technology to overcome barriers, instead of creating new 
ones, helps us uphold the central value that education is a right that must remain accessible to all. 
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Appendix A. Interview and Observation Protocols 

 
Two interview protocols and one observation protocol are included in this appendix. Note 

that only Interview Protocol #1 appears with formatting for field notes and participant 
information. While similar formatting for field notes will be used for every interview and 
observation protocol, this has been omitted for this review copy of the dissertation proposal.  

 
Interview Protocol #1: For teachers/tutors of students with disabilities who use technology 
(including assistive technology) during classroom literacy instruction 

 
1. How have you (teachers or other staff members) helped students use technology for 

reading during classroom instruction? 
 
(For this question, after listing responses, ask participant to rate which resource is most 
often used and which is most helpful) 

 
2. How have you (teachers or other staff members) helped students use technology for 

writing during classroom instruction? 
 

 (For this question, after listing responses, ask participant to rate which resource is most 
often used and which is most helpful) 

 
3. What additional resources do you offer students to help them read, write, or speak during 

classroom instruction? 
 

 (For this question, after listing responses, ask participant to rate which resources are 
most often used and which are most helpful) 

 
4. If applicable: for your students who use some form of technology to support their 

reading, what improvements in their learning have you noticed? (If applicable: some 
teachers might not have worked with the student before technology was available.) 
 

5. If applicable: for your students who use some form of technology to support their writing, 
what improvements in their learning have you noticed? (If applicable: some teachers 
might not have worked with the student before technology was available.) 
 

6. For your students who use some form of technology for their reading or writing, what 
challenges with using the technology have you noticed? (What do they need the MOST 
help with? Which resources take the most time and effort?) 
 

7. What opportunities have you had to provide feedback to other teachers/staff about how 
technology supports your students with reading or writing? 
 

8. Please describe what you like or dislike about the technology (including assistive 
technology) that is available to support your students as they read or write during their 
classes. (Is needing more/less help a problem? Do some students need a greater amount 
of help? Do some platforms/applications require more support?) 
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Thank you for participating in this interview process. Your answers will provide 

information to guide teachers and other staff members as they improve their understanding of 
how students respond to technology during classroom instruction.  

 
  



 

 

 

137 

Interview Protocol #2: For students with disabilities who use technology (including assistive 
technology) during classroom literacy instruction 

 
1. How have teachers or other staff members helped you use technology when you are 

reading during classroom instruction? 
 
(For this question, after listing responses, ask participant to rate which resource is most 
often used and which is most helpful) 

 
2. How have teachers or other staff members helped you use technology when you are 

writing during classroom instruction? 
 
(For this question, after listing responses, ask participant to rate which resource is most 
often used and which is most helpful) 

 
3. What additional resources do you use to help you read, write, or speak during classroom 

instruction? 
 
(For this question, after listing responses, ask participant to rate which resource is most 
often used and which is most helpful) 

 
4. If applicable: when you use some form of technology to support your reading, what 

improvements in your learning have you noticed? (If applicable: for students who can 
compare before/after reading with technology supports.) 
 

5. If applicable: when you use some form of technology to support your writing, what 
improvements in your learning have you noticed? (If applicable: for students who can 
compare before/after writing with technology supports.) 
 

6. When you use some form of technology for your reading or writing, what challenges with 
using the technology have you noticed? (What do you need the MOST help with?) 
 

7. What opportunities have you had to provide feedback to teachers/staff about how 
technology helps you with reading or writing? 
 

8. Please describe what you like or dislike about the technology (including assistive 
technology) that is available to help you read or write during your classes. (Is needing 
more/less help a problem? Do you feel like your teacher/tutor doesn’t have enough time 
to help you?) 
 
Thank you for participating in this interview process. Your answers will provide 

information to guide teachers and other staff members as they improve their understanding of 
how students respond to technology during classroom instruction.  
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Observation Protocol: Classrooms with students with disabilities who use technology 
(including assistive technology) during classroom literacy instruction 

 
Name(s)/Code(s):__________________________

 Date:__________________________ 

Class 
Title/Location:_______________________________________________________ 
 
Each activity within a classroom may include multiple examples of reading and writing, 

so this worksheet lists Reading and Writing tasks separately plus a listing for Both. This 
worksheet will be used in combination with audiotape recording of target students. The 
Assistance Offered and Help Requests columns are for counting the frequency of these 
requests – a “0” in these columns shows that the student completed the activity independently. 
These columns can also allow differentiation between Technical assistance/requests or Content 
assistance/requests. 

 
Name/Code Activity 

(Reading, 
Writing, 
Both) 

Name of 
Platform 
or App 

Grouping 
(Whole 
class, 
Group, 1:1) 

Assistance 
Offered 
(Tech/Content) 
(frequency) 

Help 
Requests 
(Tech/Content) 
(frequency) 

Activity 
Duration 
(minutes) 
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Appendix B. First and Second Level Interview Nodes 

 

Table B.1  

First-level Nodes for Assistive Technology Specialist and Teacher Interviews 

Node Identifier Interview Identifier 
 

Number of References 

Reading Support  
(Interview Question 1) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

10 
-- 
1 
9 

11 
5 
1 

11 
Writing Support  
(Interview Question 2) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

3 
6 
2 

20 
8 

10 
4 
7 

Other Resources 
(Interview Question 3) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

4 
3 
3 

19 
23 
6 

12 
7 

Challenges or barriers for 
students 
(Interview Question 6) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

6 
-- 
-- 
5 
8 
8 
7 
9 

Feedback to/from Staff 
(Interview Questions 7 & 8) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

5 
13 
6 

12 
5 
7 
4 
4 
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Table B.2  

Second-level Nodes for Assistive Technology Specialist and Teacher Interviews  

 
Node Identifier Interview Identifier Number of 

References 
Reading within classroom 
(Interview Question 1) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

2 
1 
1 
7 
8 
4 
-- 
3 

Reading outside classroom 
(Interview Question 1) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

7 
1 
3 
7 
-- 
-- 
2 
5 

Improvements in reading 
(Interview Question 4) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

1 
-- 
 1 
 7 
-- 
 1 
 2 
12 

Reading displays during 
whole-class instruction 
(Interview Question 3) 

Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

3 
9 
2 
2 

Writing within classroom 
(Interview Question 2) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

1 
2 
2 

14 
6 

12 
5 
3 
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Table B.2, continued 

Second-level Nodes for Assistive Technology Specialist and Teacher Interviews  
 

Node Identifier Interview Identifier Number of 
References 

Writing outside classroom 
(Interview Question 2) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

3 
2 
1 
2 
2 
4 
9 
3 

Writing improvements 
(Interview Question 5) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

-- 
-- 
 1 
 2 
 1 
 3 
 6 
 7 

Note-taking or recording 
during whole-class instruction 
(Interview Question 3) 

Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

3 
3 
2 
4 

Implementation challenges for 
staff and teachers (Interview 
Questions 6, 7, 8) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

9 
12 
8 
5 

11 
2 
3 
2 

Professional development for 
staff and teachers (Interview 
Questions 7, 8) 

Ms. Allen (AT specialist) 
Mr. Martin (AT specialist) 
Ms. Rose (AT specialist) 
Mr. Watson (MS teacher) 
Ms. Sumner-Ms. Oberg (2 MS teachers) 
Mr. Britt (HS teacher) 
Ms. Colton (CC teacher) 
Ms. Park (CC teacher) 

1 
12 
3 

10 
12 
6 
5 
2 
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Appendix C. Technology Products Referenced 

 

Table C.  

Assistive and Accessible Technology Products Referenced in this Study 

Name of Device or 
Software 

Product Description Manufacturer 
Information 

Accelerated Reader 
 

A system used to manage and monitor children’s 
independent reading where each student picks books 
and reads them at his/her own pace. Afterwards, the 
child takes a short quiz on a computer and gets 
feedback on quiz results. The teacher also gets a report 
and can direct ongoing reading practice. (This product 
is not designed as AT but is often used in classes with 
mixed reading levels for supplementary independent 
reading.) 

Renaissance Learning, 
Inc., Wisconsin Rapids, 
WI 

ALEKS Assessment and LEarning in Knowledge Spaces is a 
Web-based, artificially intelligent assessment and 
learning system. ALEKS courses are very complete in 
their topic coverage based on CCSS. Within each 
grade level, students navigate learning paths based on 
their level of readiness. Teachers may customize the 
scope and sequence to meet curricular needs, 
including support for English Learners. 

ALEKS Corporation, 
Irvine, CA (distributed by 
McGraw Hill Education) 

Canvas Learning 
Management System 

Canvas has undergone tremendous scrutiny from 
accessibility advocates and authorities such as the 
National Federation of the Blind (NFB), WebAIM, 
and the Access Technologists Higher Education 
Network (ATHEN). Canvas has been deemed 508 
conformant, and substantially conformant with the 
more exhaustive WCAG 2.0 AA standards. 

Instructure, Salt Lake 
City, UT 

ClassMate Reader  
 
 

Portable digital audio book player helps students 
increase their reading speed, comprehension and 
vocabulary. The ClassMate reads aloud and 
simultaneously displays and highlights text on its full 
color screen, with a flexible interface that can be 
configured to the user’s specific needs. 

Humanware Group, 
Quebec, Canada 

Dragon Naturally 
Speaking and Dragon 
Dictate 

Voice recognition and dictation software with speech 
transcribed as written text, recognition of spoken 
commands, and text-to-speech features for text content 
in documents. Dragon Dictate was a discrete utterance 
speech recognition engine released in the 1980’s; 
users had to enunciate each word with a pause 
between words. 

Dragon Software, 
Newton, MA (acquired by 
Nuance Communications) 

FLYPen system (2005) No longer supported by manufacturer. A FLYPen 
pentop computer resembled a typical pen, larger in 
size, with a slot at the top where a software cartridge 
is inserted. Using special paper, the pentop computer 
provided directions, prompts, reinforcement, and hints 
to students with voice output.  
 

LeapFrog, Emeryville, 
CA 
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Name of Device or 
Software 

Product Description Manufacturer 
Information 

Google Apps for 
Education (GAFE) 

A suite of Google programs that students and 
educators can access with one login. Besides the 
Chrome browser and gmail, the online Google apps 
include Docs, Forms, Sheets, Slides, and Drive. After 
they set up a free Google Classroom account, teachers 
can post assignments on the Work page, monitor 
student work, and provide feedback. 

Google, Mountain View, 
CA 

i>clicker Many colleges now provide support for i>clicker 
products with i>clicker base stations located in general 
assignment smart classrooms. To use i>clicker, 
instructors download the software from iclicker.com, 
and students normally purchase a remote or "clicker" 
from the bookstore. (For the C2C classes, the 
instructors provided i>clickers from the AT lab.) 

i>clicker, New York, NY 

Kurzweil 3000 Provides a visual and auditory presentation of scanned 
texts and Internet sites. Scanned or Web site text is 
read aloud by the software while the text is 
highlighted. Additional features include controlling 
reading rate and 
amount, choice of voices, and MP3 capabilities. 

Kurzweil Education, 
Natick MA 

Let’s Go Learn (DOMA 
pre-Algebra and Math 
Edge) 

The Diagnostic Online Math Assessment (DOMA) 
adjusts the difficulty level, item selection, and 
construct selection for each student. LGL Math Edge 
offers customized 60-lesson courses with lessons for 
K to 9th grade instructional levels. Teachers assign the 
level for each student based on DOMA pre-algebra 
assessments.  

Let’s Go Learn, Inc., 
Kensington, CA 

Livescribe Echo and 
Livescribe 3 smart pen 
systems 

Livescribe smart pens synchronize handwritten notes 
with recorded audio and save the recordings digitally, 
with an embedded infrared camera that records 
penstrokes on special Livescribe paper. 

Livescribe, Inc., Oakland, 
CA 

NoRedInk Customizes grammar lessons by generating questions 
from each student’s favorite celebrities, hobbies, TV 
shows, and friends. 

NoRedInk, San Francisco, 
CA 

Owl Teach You Time Available through Google Play accounts, this app runs 
on Windows 10 mobile devices (tablets) and Windows 
phones. It is a game about analog time, starting with 
simple tasks with clocks and moving to more complex 
operations. Designed to be used with a touch screen 
rather than a keyboard; in the classroom it can be used 
with headphones so sounds won’t be distracting. 

Cooply Solutions LTD, 
UK 

Pear Deck An add-on for presentations with PowerPoint, PDFs or 
Google Slides. As the teacher presents, students can 
join on any device with a web browser, using a 
Google for Education account and a session code to 
participate. 

Pear Deck, Iowa City, IA 

Proloquo2Go Symbol-supported communication app to promote 
language development and grow communication 
skills, from beginning to advanced communicators 

AssistiveWare, 
Amsterdam, the 
Netherlands 

Read & Write 7.1 Gold 
Read & Write for Chrome 

These add-on products can be used within standard 
Microsoft Windows applications such as Microsoft 
Word and Internet Explorer. (Read & Write for 
Chrome is a free product with fewer features.) 
Provides a visual and auditory presentation of text, 
with capabilities including RealSpeak® solo voice, 

TextHelp, Woburn, MA 
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Name of Device or 
Software 

Product Description Manufacturer 
Information 

FineReader® scanning, speech input, MP3 
capabilities, and improved word prediction. 

ReadingPen  A portable scanning device for reading fluency and 
comprehension, providing immediate definitions for 
scanned text. Definitions can be read aloud, allowing 
readers to maintain their reading flow when 
encountering unfamiliar words. 

Wizcom Technologies, 
Israel 

Sonocent Audio recording and note-taking that captures lectures 
without writing and highlights key points for review 
with a click. Allows adding slides, diagrams, and text 
notes to the same project. 

Sonocent LLC (USA), 
Clearwater, FL 

Write:OutLoud Text-to-speech word processor that reads words as 
they are written, providing real-time auditory 
feedback. Writing tools, including talking spell 
checker, homophone checker, and dictionary help 
students confirm word choices. 

Don Johnston, Inc., Volo, 
IL 

WYNN™ electronic 
software system 

Helps improve skills through a bimodal approach — 
simultaneous highlighting of text as it is spoken. This 
method is recognized as aiding reading 
comprehension and writing skills. 

Perkins Solutions, 
Watertown, MA  

ZoomText® 
Magnifier/ScreenReader 

This product (various releases) provides text 
magnification and color enhancement. Speech 
output can be turned on and off, with rate controls 
within documents and Web sites and built-in support 
for applications such as Microsoft Office and Internet 
Explorer. 

Ai Squared, Manchester 
Center, VT  
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Appendix D. Definition of Terms 

 
Accessible or accessibility. Refers to products, devices, services, or environments designed for 

people with disabilities. Many mainstream technology products are now equipped with 
accessibility features such as text-to-speech. 

Adaptive Technology. The term adaptive technology refers to “an item that is specifically 
designed for persons with disabilities; devices which would seldom be used by non-
disabled persons” (Family Center on Disability and Technology, 2009). 

Assistive Technology (AT). The Assistive Technology Act of 1998 defines assistive technology 
as any “product, device, or equipment, whether acquired commercially, modified or 
customized, that is used to maintain, increase, or improve the functional capabilities of 
individuals with disabilities." This definition is more inclusive than adaptive technology 
although it can also refer to specialized equipment or systems used “to increase, maintain, 
or improve the functional capabilities” of individuals with disabilities (QIAT 
Community, 2012).  

Assistive Technology Specialist or Adapted Technology Specialist. These service providers 
analyze the technology needs of those with disabilities and helps users select and use 
adaptive or assistive devices. The technologies can enhance communication, mobility, 
and access to computers and educational materials (RESNA, 2015). 

Augmentative and Alternative Communication (AAC). For individuals with disabilities that 
limit speech, the term Augmentative and Alternative Communication describes any form 
of “nonspeech communication that replaces or complements natural speech” (Smith, 
2005). 

Compensatory approaches. For students unable to read and understand printed text, 
compensatory use of assistive technology can deliver information through another 
medium (Edyburn, 2009). 

Educational technology. The application of technology to teaching and learning is referred to as 
educational technology or also instructional technology (Edyburn, 2013). 

Eligibility. Adults enrolled in postsecondary education must provide documentation of a print-
related disability and be registered with college or university disability services to 
become eligible for assistive technology services.  

Inclusion. This principle affirms that students with special needs should participate in classroom 
education with their same-age peers. Partial inclusion and full inclusion are becoming 
common in schools throughout the United States due to the least restrictive environment 
(LRE) mandate requiring that all students in special education be educated with typical 
peers to the greatest extent possible. 

Individual Educational Program (IEP). For students under 18, the IEP team must determine 
and document a student’s need for assistive technology (AT) devices and services during 
the IEP process. 

Literacy Instruction. Encompasses any form of reading and writing within instructional 
contexts, including viewing “print and nonprint texts” (NCTE, 1996). 

Technology integration. Although definitions of technology integration within the K-12 
literature vary (Hew & Brush, 2007), my present focus on literacy instruction constrains 
my use of this term to “using digital tools for teaching/learning purposes” (Homan, 
2014).  

Universal Design for Learning (UDL). Principles and techniques used to provide inclusive 
classroom instruction and accessible course materials to benefit all students, including 
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those with disabilities. Students can access information, express their comprehension, and 
participate in learning even when unable to use conventional text or speech. UDL takes 
differences in learners’ ability into consideration and provides alternate formats or modes 
of communication where needed (Rose and Meyer, 2002). 

Web Accessibility. Guidelines for accessible Web content provide recommendations to improve 
usability for users with a wide range of disabilities, including visual, auditory, physical, 
speech, cognitive, language, learning, and neurological disabilities. Although these 
guidelines do not address the needs of people with all types, degrees, and combinations of 
disability, they are thought to improve usability for users in general. (World Wide Web 
Consortium (W3C), 2008). 
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Appendix E. College to Career Course Outline 

 
DRD 370.1B Course Outline as of Fall 2014 
Full Title:  Introduction to College and Career Preparation 2 
 
Title 5 Category:  AA Degree Non-Applicable 
Grading:  Grade or P/NP 
Repeatability:  00 - Two Repeats if Grade was D, F, NC, or NP 
Also Listed As:   
Formerly:  
Catalog Description: 
This course addresses the development of a career goal and an academic plan for students with 
disabilities. In addition, students will learn about opportunities for involvement in campus and 
community activities, and career technical education. 
Prerequisites: 
Course Completion of DRD 370.1A 
Corequisites: 
 
COURSE CONTENT  
Student Learning Outcomes: 
1. Develop a career goal and related academic plan. 
2. Describe campus resources, student support services, and campus-wide activities 
appropriate to students' personal, academic, and/or career goals and interests. 
 
Objectives: 
Upon completion of the course, students will be able to: 
1. Articulate a career goal based on students' individual interests, abilities, and skills. 
2. Relate academic plan directly to career goal. 
3. Determine appropriate courses to reach career goal. 
4. Describe Career Technical Education resources both on and off campus. 
5. Describe the importance of involvement in campus and community activities as it relates 
to achieving educational and career goals. 
 
Topics and Scope 
I. Career Goal Development 

A. Identifying a career goal 
B. Career Preparation Documents 

1. Samples of work related to career goal 
2. Awards, certificates, and achievements related to career goal 

II. Academic Plan 
A. Identifying courses of interest 
B. Matching interests to placement level and ability 
C. Incorporating basic skills courses 
D. Creating an academic plan that addresses a career goal 
 

III. Campus and Community Involvement 
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A. Choosing campus activities 
B. Choosing community activities 
C. Career Technical Education resources 
 

Assignments: 
1. Campus and/or community activity worksheets, documenting participation in a campus 
or community activity (4) 
2. In-class group work 
3. Short and long term planning project (2-4 pages) 
4. Presentation of an upcoming campus or community activity (2-3 minutes in length) 
5. Professional portfolio 
6. Attendance and participation 
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Appendix F. Transcription Conventions 

(Adapted from Jefferson, 2004) 
 
Note that I have not used brackets [] exactly as listed in Jefferson (2004), but instead 

followed standard punctuation conventions to place square brackets around words that were 
added but were not part of the original quote.  

 

CL This is going to be a new skill that you're going to learn with technology 
as you learn to use some more features of [Canvas] that you haven't used 
already. 

 

 
 




