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Abstract: Kurzweil 3000 is a leading software program used in higher education by individuals who need
reading assistance. This text-to-speech program is one of the most successful ways of helping students with
reading and attention deficit hyperactivity disorder become more accurate and fluent by improving word
recognition and decoding. In this presentation we summarize extant literature on Kurzweil’s effectiveness as
areading tool. We describe the components within Kurzweil that respond directly to the reading challenges of
students with Learning Disabilities (LDs), and also include the components that mitigate the attention
limitations of students with Attention Deficit Hyperactivity Disorder (ADHD). In addition, we present one
undergraduate student’s experience using Kurzweil in her coursework and highlight the features of the
program she finds most beneficial to aid her learning. We conclude the discussion with recommendations for
instructors and students in higher education who use Kurzweil.

Introduction

National statistics show that approximately 11 percent of students enrolled in post-secondary education are students
with disabilities (NCES, 2009). At the local level individual universities are experiencing significant increases in the
number of students with disabilities. For example, at one Midwestern research institution the number of students
with disabilities in 2007-2008 was 816, but by 2011-2012 the number increased to 994, showing a growth of almost
22 percent. Students with Attention Deficit Hyperactivity Disorder (ADHD) and Specific Learning Disabilities
(LDs) are two populations of students whose numbers show an increasing enrollment trend in higher education. The
number of students with ADHD in the same Midwestern research institution has gone up from 281 in 2007-2008 to
317 in 2011-2012. A similar shift occurred in the category of LDs, resulting in an increase from 334 to 353. This
increase in addition to the unique academic challenges of these two populations of students with disabilities warrants
special focus in higher education. To illustrate, the most common type of learning disabilities is a reading disability.
Apart from causing problems in word decoding, reading disabilities also affect fluency and comprehension in the
reading process (Hallahan, Kauffman, & Pullen, 2012). Similarly individuals with ADHD have trouble paying
attention, staying organized, sustaining attention and are easily distracted (Hallahan, et.al., 2012). In addition,
individuals with ADHD also experience difficulties with working memory, thus sequential tasks are problematic for
them. The Americans with Disabilities Act (ADA, 1990), Section 504 of the Rehabilitation Act (1973), and the
Technology Act (1998) are the federal policies that give rights to students with disabilities in higher education.
Assistive technology circumvents access barriers (Hecker et al, 2002, Johnson, et al, 2009) and federal policies
promote the use of assistive technology as tools to help individuals with disabilities circumvent learning limitations.

Kurzweil Components

Kurzweil 3000 (Kurzweil) is text-to-speech software designed to make reading accessible to individuals who need
or desire a different way of accessing textual information (Ochoa, Kelly, Londergan, 2004). Kurzweil mimics the
format of any reading material. With all reading functions, the user can see the entire formatting, layout, and
graphics from the source document making it well-suited for scanning and reading textbooks. Therefore the reader
navigates through the text page to page, or by flipping for a specific page. In addition the menu bar provides
thumbnails bookmark options. Reading between 50 and 400 words-per-minute Kurzweil also provides a duel
highlighting function as it reads (see Figure 1). With six different highlighting colors available, the reader can
highlight the entire sentence being read in one color while the individual word being read in a different color.
Highlighting colors can be changed along with the size of the font displayed. There is an option to read individual
characters, individual words or entire sentences. The reader can also use Kurzweil to take notes in the text, choosing
from footnotes, voice notes, sticky notes, text notes, and bubble notes (see Figure 1). Kurzweil also allows the reader
to change the reading order on the page. All notes can be extracted from the text serving as an overview and detailed
synopsis of the material. Kurzweil also has dictionary functions with synonyms, the syllable break down, and a
feature that spells the word aloud (see Figure 2). Additionally, Kurzweil reads content from the web, making the
Internet available to its users. The software provides access to several image and animation formats and can be
embedded in the Internet Explorer and Firefox browsers for accessing and reading webpages. Kurzweil also embeds
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a small application, called the Kurzweil Taskbar, in Windows that allows users to drag and read text from any
application. It provides direct access to collections of online books with the ability to search these repositories by
title or author. One of the most current features of Kurzweil brings PDF documents into the reading window. This
feature allows the reader to access the material, other than the textbooks, without scanning. Kurzweil not only
provides accessible features for students but it also provides range of tools for instructors. Instructors can use the
fact that Kurzweil offers students an organized way to take notes. The read aloud function can be stopped and reset
several paragraphs or pages if the student’s attention wonders. Instructors can use this to help students self-monitor
their attention, being able to correct the mistake without having the apprehension that their pace, or fluency will be
at issue allowing them to practice sustained literacy attention. Another interesting feature for instructors is the use of
bookmarking to help students control the reading material. Stopping the text at predetermined positions to have
students stop and reflect or respond to questions planted in the footnotes of the book. In addition Kurzweil also
offers test delivery and test-taking options. Instructors can create or extract word lists (for example, homophones
and confusables) and instruct students to use them in reading and writing instruction.

Characteristics of Students with LD and ADHD

Table 1 describes how the Kurzweil program features respond to the reading characteristics and needs of
undergraduate students who show LD and ADHD. Kurzweil’s features can be broadly divided into two categories-

Reading Capabilities and Note-taking Capabilities.

Table 1. Kurzweil features for LD and ADHD

Learning Disabilities

Attention Deficit Hyperactivity Disorder

Reading Capabilities

Kurzweil allows reader to navigate through the book
page to page, or by searching for a specific page
number, similar to a regular book.

The menu bar also provides thumbnails bookmark
options.

Kurzweil makes the reading experience more accessible
by providing twelve different male and female reading
voices.

Kurzweil’s reading speed variability feature allows
reader to read between 50 and 400 words-per-minute

An option to read individual characters, individual
words or entire sentences

Kurzweil allows the reader to change the reading order
on the page

Kurzweil can also look up unknown words offering, the
definition, the synonyms, the syllable break down, and a
feature that spells the word aloud.

Kurzweil allows reader to navigate through the book
page to page, or by searching for a specific page
number, similar to a regular book.

NA-

-NA-

Kurzweil’s reading speed variability feature allows
reader to read between 50 and 400 words-per-minute

NA-

Kurzweil allows the reader to change the reading order
on the page

Kurzweil can also look up unknown words offering, the
definition, the synonyms, the syllable break down, and a
feature that spells the word aloud.

Note-taking Capabilities

Kurzweil’s note taking feature allows reader to engage
more actively with the text.

Kurzweil offers six different highlighter colors for notes,
as well as options for footnotes, voice notes, sticky
notes, text notes, and bubble notes.

Highlighting colors can be changed along with the size
of the font displayed

All notes can be extracted from the text serving as an
overview and detailed synopsis of the material.

Kurzweil’s note taking feature allows reader to engage
more actively with the text.

Kurzweil offers six different highlighter colors for notes,
as well as options for footnotes, voice notes, sticky
notes, text notes, and bubble notes.

Highlighting colors can be changed along with the size
of the font displayed

All notes can be extracted from the text serving as an
overview and detailed synopsis of the material.
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Method

We employed a case-study method to describe how Kurzweil features match / respond to the characteristics of LD
and ADHD. The female participating in the study is a sophomore enrolled at a Mid-western University. She attended
community college for two years prior to her current degree. Although not formally diagnosed with a disability she
indicated having a history of reading difficulties. She described herself as being a slow reader and one who did not
enjoy reading assignments. She also indicated academic trouble, particularly in test-taking. Despite mention of
academic difficulties, her academic performance at both institutions of higher education has been strong. At the two
year community college she achieved 3.61 GPA (Grade Point Average) with C being the lowest grade in any course.
Similarly, her academic achievement at the four-year institution, where she is pursuing a dual certification program
in general and special education has been positive. Currently she has achieved a 3.7 GPA with B- being the lowest
grade in any course. The participant sought out the use of Kurzweil to carry out reading assignments for her
coursework at the four year university since the fall 2011 semester. The participant, who is also a co-presenter,
responded to open-ended survey. Responses were reviewed and compared to items on the questionnaire by two of
the authors, looking for commonalities between the different characteristics associated with students with ADHD
and LDs and matching them to how the participant used Kurzweil.

Results

Overall the participant’s responses to the items about Kurzweil were positive. She attributed Kurzweil to improving
peer collaboration and improving her grades. She said that Kurzweil allowed her to “participate fully in class
discussion” as she could fully digest the reading, think about and integrate the topic’s implications with previous
knowledge. Noteworthy in the participant’s response was the time it took her to complete the reading assignments
without Kurzweil saying,

“An unintended side effect of Kurzweil is that my reading speed has increased. After I

passed the initial learning curve of navigating around the program I was able to increase the

reading speed from 170 to 230 words per minute. This has allowed me to finish reading

assignments with more time to devote to other school projects. Additionally, when I am

reading texts that are not on Kurzweil my eyes have been trained to read at a faster pace and

I am proud to say my reading speed without Kurzweil has also increased.”
As previously stated, individuals with ADHD generally face difficulties with the development of inner speech
necessary for self-monitoring, and more specifically in monitoring reading activity. Furthermore individuals with
ADHD also experience difficulties with working memory, making sequential tasks problematic for them. Even
though the participant has not been diagnosed with ADHD or ADD, one of her answers clearly relates to Kurzweil’s
feature that can help individuals with ADHD.

“I can easily stop and reread part of chapter if I get distracted or need to hear a particularly

difficult piece of information again. I started to be able to assimilate entire chucks or sections

of academic reading creating a framework that was easily accessible when taking exams.”

Discussion & Conclusion

The undergraduate student who self-identified as needing reading assistance sought out Kurzweil as a reading tool to
improve her reading. In large measure she attributes her success in the 4-year institution to Kurzweil indicating that
the program has allowed her to keep up with her heavy reading load. Interestingly, she achieved a GPA of 3.7
without Kurzweil and a slightly higher GPA (3.x) at the 4 year institution. Clearly there is little difference in terms
of overall GPA, yet the student asserts she is more successful with the use of Kurzweil. Perhaps she believes she is
more successful because she’s less frustrated and has more time to process the reading. It very well could be that
because the text-to-speech software program reduced the amount of time the student spent decoding and that extra
time allowed the student to process reading material more deeply leading the student to feel better prepared for
discussion with peers and in class. It is likely that the participant’s enthusiasm and the credit she attributes to
Kurzweil suggests that Kurzweil removed the onerous aspects of reading when students with reading challenges
read at low speed. Certainly, there are improvements that the student believes can improve Kurzweil, such as
reducing the number of words Kurzweil mispronounces. Nonetheless, features such as note-taking, possibility of
creating a study guide based on the notes, different color highlighting, and the built-in thesaurus helped the
participant get organized, efficient, and retain the information from the readings.
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Highlighting Options

Tools Options

Dual Highlighting Feature

Selector
Eraser ~3E
Yellow Highlighter A Y

Green Highlighter
Cyan Highlighter

Magenta Highlighter ~3M
v Orange Highlighter ~80
Gray Highlighter ~8R

Red Circle
Blue Circle

138N
8.C

Footnote ~38F
Voice Note ~ 3V
Sticky Note ~3N

Text Note ~38T
Bubble Note ~38P

Bookmark ~ 3B

claborate on the meaning of the stimuli being processed (e.g., use of semantic claboration or im-
agery strategics).

Access to stored information can be disrupted by cither interference or decay. Interference
is usually attributed to conflicts with other lcaming. When the interference is with a proor cxpe-
nience, it is called proactive interference. When the interference is from a later learning, it is
called retroactive interference. Decay often appears 10 be related to the insufficient strength of
the original lcarning. resulting in & memory trace that is too weak to facilitate recall (Hayes,
1989), The decay cffect can be reduced by practicing overicarning strategics or by reviewing
stored information periodically. Leamers with mild disabilitics expenience frequent problems in
retricving stored data primarily because of weak onginal leaming. (See Chapter 11 for a more
complete discussion of the stages of leaming required for robust lcarning to occur, ) These leam-
ers also may not monitor their memory stores for possible interference with previously stoved in-
formation. as was discussed in relation to Piaget and the process of accommodation,

stralcgics (see again Figure 9.3 on page 2001 The application of these strategic control processes.
is first evidenced when stimuli are being evaluated in the sensory register. At this stage, the infor
mation is scanncd quickly, attention is focused on distinctive features, and names are goncrated
for specific bits of Almost sy, a decision is made about the vscfulness
of these stimuli. Unless tagged for further attention, they quickly decay and are lost. Much of
what occurs around us fails 1o pass this initial screening and disappears without notice,

Once information has heen given meaning and has passed into working memory, the cxec-
utive function cvaluates it again and calls up an appropriate mnemonic stratcgy to transfor it o an
appropriate location in long-term memory. Finally. strategic control processes may combine in-
coming stimuli with stored information, resulting in a response to the environment, Such re-

Note-taking feature: Types of notes

Sticky Notes

Bubble Notes
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The of stored in o

T
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the amount of cognitive information they can handle a1t one time (Memil, 1990). For many leam
rs with mald disabilities, it is the extent. strength, and acoessibility of their knowledge base that
arc froquently inadequate, compromising their overall cognitive off

LONG-TERM MEMORY  Long-term memary, the main storage facthity, appears to have virtually
wnlimited storage capacity, Once information ks stored in long-torm memory, it is generally consid

ered 10 be permancnl and accessible for a lifetime, Information may be of a declarstive, procedural,
o naturc and is wransferred into fong-term memory by the use of straicgic comrol

1o have virtually
{5 pencrally consid-
arative, provedural.
M strategic control
fee Figure 9.3),

of related con-

Bemory store, also

viously storcd in- : i processes (Billingsley & Wildsman, 1990; Deshler et al., 1996 Sweller, 2004; sce Figure 9.3).
oo and cvaluation. this was reviewed Declarative knowledge deals with factual information and the acquisition of related con-
ooty o class dopts. Factual data are enceded for future use and stored in the declarative memry store. also

valled the semantic memaory, Prior to storage, information is compared with previously stored in-
formation and is cither assimilated o accommudated based on that companison and evaluation
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Foot Notes
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@ Read Note
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In ¢ initially uaable to perecive their workd o a meaningful place bocause they have
o storod nepresentations to match with new stimul, Gradually, a young child encounters cxpen
ences that resemble a previous group of expericnces and derives names for those categonies of
experience. With cach concept stored in memory, the process of pereeption is enhanced. For this
s, Perveption i most appropriately viewed as an active and constructive provess that differs
significantly from simple vision or beaning (Dellarosa, 1988).

Toepeson and others (1987) dewribed perccption as coding, the process of translating sco-
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Figure 1. Highlighting and Note-taking features of Kurzweil
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Figure 2. Examples of different drop-down menus

- 652 -




References

Americans with Disabilities Act. (1995). 42 U.S.C. § 12132.
Assistive Technology Act. (2004) 29 U.S.C. § 3001.

Hallahan, D., Kauffman, J., & Pullen, P. (2012). Exceptional learners: Introduction to special
education. Pearson Education Inc: New Jersy.

Hecker, L., Burns, L., Elkind, J., Elkind, K., & Katz, L. (2002). Benefits of assistive reading
software for students with attention disorders. Annals of Dyslexia, 52.

Johnston, C., Thurlow, M., Altman, J., Timmons, J., & Kato, K. (2009). Assistive technology
approaches for large-scale assessment: Perceptions of teachers of students with visual
impairments. Exceptionality 17(2), 66-75.

Kurzweil Educational Systems. (2004). Scientifically-based research validating Kurzweil 3000:
An annotated review of current research supporting the use of Kurzweil 3000 in the
classroom. Bedford, MA.

National Center for Education Statistics (NCES). 2009. Number and Percentage Distribution of
Students Enrolled in Postsecondary Institutions, by Level, Disability Status, and Selected
Student and Characteristics: 2003—04 and 2007-08.” Digest of Education Statistics.
Retrieved November 22, 2011 from
http://nces.ed.gov/programs/digest/d09/tables/dt09 231.asp.

Ochoa, T., Kelly, M, Londergan, M., (2004) Kurzweil 3000 as a tool to improve self-concept,
fluency, and comprehension skills in students with reading-related disabilities or at-risk for
reading problems.

Vocational Rehabilitation and other Rehabilitiation Services Rights and Advocacy, 29 (1994).

- 653 -



