Summary Report of the lowa Text Reader Studies 2006-2007

Overview

For the last three years the lowa Assistive Technology Text Reader Project has examined the
impact of the use of text reader software on student achievement in an ongoing attempt to find
effective interventions to close the achievement gap between students with disabilities and
their non-disabled peers. During the 2006-200 r, the study was divided into three
tiers.

Tier One studied the impact of text reader use fo ecutive year with the
students from the 2005-2006 study. Tier Two studi '
time through student and teacher interviews as well a
Three studied the impact of 2005-2006 study throug
as record reviews of student files.

collection analysis used in the study. Software ugh the
lowa Department of Educatlon Bureau ty Services; lowa
Program for Assi al Education
Agencies (LEA g was provided

Curriculd
Levels of

Teacher impact
Student impact surV

Tier One

The lowa Assistive Technology Text R er One Study (2006-2007) was a longitudinal
study that followed a voluntary subset o 005-2006 project participants. For the second
year, the study compared student readin@ performance (fluency and comprehension).
Students read controlled vocabulary passages with and without the use of text reader
software. Other outcome measures such as ITBS scores, social behavioral indices, and
system change measures were also monitored and examined. The research design included

descriptive and empirical measures.

Twenty students attending rural or urban schools across the state of lowa were selected for
this study. The selection criteria were as follows:
e students in grade seven or grade eight
e students with Individual Education Programs (IEP), demonstrating mild to moderate
disabilities (Levels 1 or 2)
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¢ evidence of reading goals in the area of passage comprehension, reading fluency, or
vocabulary

e students scoring in the non-proficient range on the reading subtests of the lowa Test of
Basic Skills

Data were gathered on 20 students meeting the above criteria over three academic quarters.
Due to missing data on various other measures of the study, the total number included in
various analysis was often less than the 20 students meeting the basic criteria for inclusion in
the study. Fifteen students were seventh graders (75%). Five students were eighth graders
(25%).

Traj

provided to the assistive
dy skills, curriculum-based

For the Tier One project, a six-hour refresher tr
technology contacts in the use of Kurzweil 3000
measurement strategies, Levels of Use interviews,
teacher impact surveys, and student impact surveys. isti ology contacts then
provided local training for the teachers and students j

The Time Series Concurrent and Differe [ edto
study the enhanced_petformance of stud > '
comprehensio
was randomlyfve
technolog i i 0 ve technology use.

The expecCtatl@ jent and the achievement
gap would narrov

For 27 weeks studen i with embedded study skills, to
access reading in conte [ )Ci cience, language arts or other
selected curricula.
e Every other week, stude
measured. Students reac
text reader software.
e Six times during the study the t€
Use Survey).
e Two times the teachers and admigistrators completed a measure of system
implementation (Stages of Implementation).
e Throughout the year, teachers submitted four portfolios demonstrating use of the
embedded study skills.
e Six times during the study, students and teachers rated themselves on a measure of
student/teacher implementation (Digital Text Matrices).
¢ At the conclusion both students and teachers responded to impact surveys.
The following data were collected.

ance (fluency and comprehension) was
lary passages with and without the use of

ompleted a measure of user comfort (Levels of

Reading Fluency and Comprehension Data
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Reading data were collected on student reading fluency and passage comprehension on
carefully matched Jamestown controlled vocabulary reading probes. The paper and scanned
probes were matched for reading difficulty as measured by the Flesch-Kincaid Readability
Measures. The reading difficulty of the seventh grade reading passages varied. The probes
were sequenced from the 6.9 grade level to the 8.9 grade level on the print and scanned
passages. The data were collected every other week by the assistive technology contacts.

ITBS Scores

The lowa Test of Basic Skills (ITBS) scores from the 2004-2005 school year were used as
baseline data in the domains of reading comprehension, vocabulary, science, and social
studies. These outcome measures were collected for the 2005-2006 and 2006-2007 school
years. This process provided longitudinal data ing the impact on academic performance.

Levels of Use Interview

The Concerns Based Adoption Model (CBAM) to terview, was used to
monitor the implementation of the study during 200 s of Use Interview was
adapted to a survey format. It was completed online udy implementers and
their assistive technology contacts. This generated d itive i tion and barriers of

concern for implementing the text reader software. When t [ identified the
assistive technology contact coached the impl i f copcern for
using the text reader.

Student and Teacher Digital Text Mat
The Student and 1e Digital Text SS across a

ell as system change. The
competency level for

Student and Teacher Impact St
Students and teachers completed i
surveys were completed using an onli
impressions of the implementation, satis
embedded study skills.

at the conclusion of the study. These
tool. They reported their subjective
on, and effectiveness of the text reader with

Absences, Number of Times Tardy, and Office Referrals
Data were collected on student attendance, tardies, and the number of times they were
referred to the office for disciplinary action.

Digital Text Portfolios

The digital text portfolios submitted by teachers four times a year demonstrated use of the
embedded study skills as part of teacher instruction and implementation.
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Summary of Results

Reading Fluency and Comprehension Data

Curriculum-based assessment strategies were used to collect student reading performance
(fluency and comprehension) when the students read controlled vocabulary passages with and
without the use of text reader software with embedded study skills. Progress was measured
twice a month. Students read a 200-word passage from the seventh grade level of the
Jamestown Reading Series. The reading difficulty increased from the 6.9 grade level to the 8.9
grade level on the print and scanned passages. For the purpose of study the passages were
ranked and matched in order of ascending difficulty.

Reading Fluency (words per minute)
The fluency of students, as measured by wordsper minuteflis shown in Figure 1.

Tier 1 - Figure 1
Fluency (Words per Minute)
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On average, students accessed the computer passages at 160 words per minute while they
read paper probes on average of 79 words correct per minute. This data demonstrated that
with scanned text students accessed twice the amount of material in the same amount of time.
This accommodation addresses the difficulty students have reading the quantity of assigned
text in the typical core curriculum.

Fuchs, Fuchs, Hamlett, Walz, & Germann (1993) report that the realistic weekly improvement
rate in reading fluency for seventh grade special education students is .3 words per week. This
would predict an 8.1 word per minute increase in oral reading rate in the twenty-seven weeks
of this study. As the figure above shows, students maintained their reading fluency on paper
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passages despite increased passage difficulty. By controlling increased reading passage
difficulty the design confounded the reading fluency results. This result was very consistent
with the results of the 2005-2006 study.

Passage Comprehension
Performance of students on the passage comprehension probes, for both paper and computer
formats, can be seen in Figure 2.

Tier 1 - Figure 2
Accuracy (Comprehension)
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t and scanned was matched and sequenced
level to the 8.9 grade level. As can be seen
ts read print text, declined as the reading

he text reader software, the trendline of
passage comprehension scores showe ive improvement, even as the reading difficulty
continued to increase. The slopes indicat€ the diverging pattern of the trendlines. Performance
was better initially for print text as compared to scanned text. However, by week seven, as the
students began to master the use of the text reader, their comprehension trendline began to
outpace the paper performance. The comprehension scores for the print probes dropped 11
points from the 58% to 47%. The comprehension scores for the scanned probes, however,
improved 4 points from 54% to 58% as passage difficulty increased.

The readability of the reading
in order of increasing difficulty,
in this figure, comprehension scor
difficulty increased. When accommo

The significance of these diverging trendlines was evaluated. For each student, for each week,
the difference between his or her score on computer and paper probes was calculated. An
analysis of variance revealed that these difference scores changed over time, and the result
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was highly significant, F(13,250 = 3.971, p<.001), showing that the differences between paper
and computer comprehension scores over time was significant.

In the first year of the study, students did not reach the tipping point (point at which student
performance trendlines crossed and continued to diverge) until after thirteen weeks of
experience. Regression over the summer would have been expected. Possible factors could
include regression and recoupment, new instructional staff, and increasingly demanding
curriculum. However, the second year data shows earlier crossover of trendlines. During their
second year of use, crossover occurred at week seven where comprehension on computer
assisted reading exceeded comprehension on paper probes.

To examine the difference in performance on f Il versus inference comprehension
guestions, the data was further analyzed as displayed on re

Tier 1 - Figure 3
Interaction of Question Type with Presentation Format
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In looking at the interaction of question type with presentation format, several interesting
findings were apparent.

Paper and computer fact questions...
1. Performance on fact comprehension questions was consistently stronger than
inferential comprehension on both paper and computer probes.
2. As the passages increased in difficulty
o Accuracy on paper probes fact questions dropped.
o Accuracy on computer probe fact questions remained stable.
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3. Comprehension scores for fact questions on the paper probes dropped 17 points from
70% to 53%.

4. Comprehension scores for fact questions on the computer probes remained steady at
62%. This is in contrast to the first year of the study where accuracy with fact questions
on computer probes dropped 4 points.

Paper and computer inferential questions...

1. On computer and paper inferential questions, the trendlines diverged as passage
difficulty increased.

2. Performance on the inferential comprehension questions started out the same for paper
and computer probes. As passage difficulty increased the inferential trendlines diverged
with performance on computer probes i ile paper probes decreased.

3. Comprehension scores on inferential qu
(from 47% to 41%).

4. Comprehension scores on inferential ques r probes increased 6 points
(from 47% to 53%).

5. This is in contrast to the first year of the study ith inferential questions
on computer probes dropped one point. That i trendline direction

6. Student performance on inferential que [ inki uring the
second year of text reader use.

The S|gn|f|cance of these dlverglng tren intelre n type and mode of

her score on t
should be / i 3 G iffere s changed over
time, and ) i ) . ing that the

ITBS scores

Looking at group performanégon the ITBS, an ITBS scores are displayed in Figure 4.
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Tier 1 - Figure 4
Median
Iowa Test of Basic Skills National Percentile Rank
Scores

60

Vocabulary Reading Comprehension Science Social Studies
Test

[ Year 04-05 M Year 05-06 M Year 06-07
The chart show S 1 re!sion, science, and

Measuring wheth i three-year period requires an
analysis of standard S€Ores ) ort standard scores, National Percentile
Rank Scores (NPR rank'S¢ote e the scores used for NCLB
accountability purposes. Nt \ idual students improved in their rank

2005-2006 to 2006-2007 (a one year period),
Figures 5 through 8 display the scores for

and from 2004-2005 to 2006-2007 R year perig
3 1 studies.
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Tier 1 - Figure 5
Vocabulary
Percentage of Students Improving or Not Improving
on National Percentile Rank Scores
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Over the course of the two-year longitudinal

ITBS vocabulary score.
Tier 1 - Figure 6
Reading Comprehension
Percentage of Students Improving or Not Improving
on National Percentile Rank Scores
100.0% -
90.0% -
80.0% -
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50.0% +
40.0% -
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10.0% -
0.0% -
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I NPR improved B NPR did not improve

Sixty-eight and eight tenths percent (68.8%) of the students showed improvement in reading
comprehension scores over two years.
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Tier 1 - Figure 7
Science
Percentage of Students Improving or Not Improving
on National Percentile Rank Scores
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Eighty-seven and five tenths percent (87.5% )gof th

SCOres.

&Nr ent inMnce

Tier 1 - Figure 8
Social Studies
Percentage of Students Improving or Not Improving
on National Percentile Rank Scores
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Over the two-year period, 46.7% of the students showed improvement on their ITBS Social
Studies Scores.
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Levels of Use Interview

Six times during the year, as part of the assistive technology contacts' consultation with the
district staff, the Levels of Use Interview was completed with three teachers (38%).
See Figure 9.

Tier 1 - Figure 9
Levels of Use
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restinJ. In the second year of the study, the
cle of implementation. This tool reflects the

The profile of the Levels of
teachers are further along in t
nature of the way individuals ma
implementation of the tool.

During week 1, teachers started at the p ration level as compared to past year’s beginning
at the non-use level. In week 5, 100% offthe teachers were using the text reader with routine
use in their work with Kurzweil 3000. By week 11, 66% of the teachers were using the text
reader with routine use. At week 17, as additional core content or study skills features were
implemented use was evenly divided between mechanical use and refinement. The rating
during week 23 (100% of the teachers) cycled to routine use, as teachers became more
proficient with the new refinements. The data indicates that at week 27, 66% of the teachers
again were implementing new ways to incorporate features of Kurzweil 3000 into their work.

Student and Teacher Digital Text Matrices
The Student Digital Text Matrix measures the proficiency of facilitated or independent student
use of the text reader. Student scores reflect individual use and can be rated on a continuum
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from Beginning Facilitated user (0 to 4), Emerging Facilitated user (5 to 6), Proficient
Facilitated user (7 to 12), Proficient Independent user (13 to 18), Skilled Independent user (19
to 24). See Figure 10 for student scores.

Tier 1 - Figure 10
Student Digital Text
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level range due to limited o iti gy, teacher changes, teacher
proficiency with the technolo [

Student Impact Survey
At the end of their intervention cohort;
assessing their impressions of the proje
access to the general education curricu
positive view of the text reader.

ts (100%) completed an online survey
the impact of the text reader software on their
. The survey of the results shows a generally

05-06 | 06-07 ltem

91% 65% | liked the software.

91% 90% | thought it was pretty easy or very easy to learn.

91% 85% | reported it helped them with their schoolwork.

100% | 95% | thought it helped them with their reading.

85% 75% | reported it helped them stay on task.

97% 80% | reported it helped them work better independently.
84% 50% | reported it helped them earn better grades on tests.

52% 30% | reported it helped them have better attendance at school.
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87% 55% | reported it helped them feel better about themselves.

94% 60% | reported it helped interest them in what they were learning.

94% 95% | reported it helped them understand what was written in their books.
87% 55% | reported it helped them get their work done.

71% 30% | reported it improved how well they wrote.

The differences from years 2005-2006 to years 2006-2007 may be due to the acclimation to a
new program or the difference in group size (from 32 (52%) to 20 (100%)). When asked, “How
else has the Kurzweil text reader software helped you?” students commented that it helped
them answer questions, learn new words, and read from their science and social studies
books. It is interesting to note that the essential impact elements continue to receive the
highest ratings. Students thought the text read easy to learn and continue to report
strong positive impact on reading, comprehen

Social Behavioral Data
The students attribute many positive outcomes to t eader software. The
median number of absences, tardies, and office refe i ents over a three-year
period is shown in the following chart. Figure 11 sho
the number over that period of time.

y_ N

Tier 1 - Figure 11
Median Absences, Tardies, and Office Referrals
by Year
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The improvements in absences and tardies are consistent with the student report on the
student impact survey. The decrease in absences means students will have more access to
core instruction and the curriculum.
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Teacher Survey
Eight (100%) completed the online survey assessing their impressions of the Study and the
impact of the text reader software.

06-07 ltem
87.5% | liked using the Kurzweil text reader.
75% | said it was easy to implement with their student
37.5% | thought it was easy to learn while 62.5% said it was a little difficult to learn
100% | reported it helped their students read.
75% | reported it helped their students stay on task.
100% | reported it helped their students w
75% | reported it helped their students get
12.5% | reported it increased attendance at s
37.5% | reported it helped students feel better
75% | reported it improved students' interest in
87.5% | reported it helped students understand
75% | reported it helped students complete their wor,
2504 | reported it helped students improve how wel

When asked advantages of participating in thig ~ onfkeceiving
the software, learning new technology, and getii 6
technology. For disadvantages of particigaii ‘ i iffi i enting
due to technology difficulti i Lildi nd trouble with

ps have changed. It is
2 to receive the highest
lent reading,

ated use of the embedded study
ation. Portfolios from the first reporting period
ortfolios showed evidence of an organized

bubble notes with text directions and ¢
demonstrated examples of web-based d
that the development and use of the e
use of the software.

des. Portfolios from the final reporting period
ents that were student generated. It was appears
2dded study skills was correlated with teacher level of

Discussion

The results of the lowa Text reader Project Tier One closely replicated the results of the 2005-
2006 study. This longitudinal study demonstrated a notable finding in that students can access
twice the amount of scanned text as print text in the same amount of time when using text
reader software. This accommodation supports the students’ need to access core general
education curriculum as well as the need to handle the pace and quantity of content material to
be mastered.
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Another significant finding was replicated from the 2005-2006 study. While the comprehension
scores for print text declined as the reading difficulty increased, comprehension scores for
scanned text improved slightly, even though the reading difficulty continued to increase. The
diverging pattern of the comprehension scores was highly statistically significant. Performance
was better initially for print text as compared to scanned text. However, by week seven, their
computer comprehension rates surpassed the paper scores. The comprehension scores for
the print probes dropped 11 points from 58% to 47%. The comprehension scores for the
scanned probes improved 4 points from 54% to 58% as passage difficulty increased. In other
words, even as the students used the text reader to access the curriculum materials at twice
the rate, they were able to improve their comprehension levels on increasingly difficult
material.

For the first time the study demonstrates the st [ i impact of use of a text
reader on student passage comprehension. An a i
difference scores changed over time, and the resu ' jcant, F(13,250 = 3.971,
p<.001), showing that the differences between paper
over time was significant.

Another significant new finding was the impac
scores for both factual and inferential questio
scores were maintained while scores on the i

significant. The use of the text
reader with embedded study ignifi omprehension on fact and inference
guestions.

In addition to the fluency and passag ghension results being statistically highly
significant, they are also educationall ant. The results demonstrate that students can
access the core materials at twice the ratgyWwith understanding, at levels of higher thinking,
allowing them to work competitively in afinclusion setting. From a teacher perspective, the
students would be more likely to be able to access and understand the same material as his
peers while working independently.

As teachers move into more sophisticated use of the text reader new skills are assimilated into
the teaching repertoire and routine use is demonstrated. The Level of Use Interview data
indicated that the teachers in the study began at a more advanced level of use. By week 5 all
teachers achieved the Mechanical level of use of the software. Teachers reported that they
were less focused on preparation and concerns with mechanical issues in the environment and
were able to increase to the Routine use of the software in their teaching repertoire. In
conjunction with the teacher performance at week 5, at week 7 there is also a positive change
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in student performance.

Impact surveys reported generally positive subjective responses from the students. On critical
elements like it “helped them with their reading,” students were highly supportive. Over the
course of the two years, there was a general decline in their ratings. On the teacher impact
surveys, teachers were highly positive on the three critical elements of whether it helped
students read, increased student independence, and helped students understand their
textbooks. Both groups agreed on these three key points. The survey results replicated other
positive outcomes teachers associated with the use of the text reader software including
improved academic performance, better on task behavior and more engagement in the
instructional materials.

The text reader provides students improved acgess e cusrriculum. The text reader fits
into the lowa Decision Making Model (IDM). It i ive as an accommodation,
specific intervention, or a component of supplem evels of instruction. It
increases the students’ ability to compete with thei rs. As a result the text

demands, the technological difficulties, and leye
integrity proved challenging. There were still difficulti the work
in addition to teacher workload. Frustrati i '
research with hurg jects and thel

Twenty students T ond year in a 27-week
longitudinal study of 't r software program with embedded
study skills on multiple 5 he Time Series Concurrent and

students using a text reader dént comprehension on passages read with and
without the text reader. The ord * ingformat (print vs. scanned) of the probes was
randomly varied. The repeated me e with and without assistive technology were

performance was observed in the follov

e Students demonstrated the ability
comprehension levels.

e With two years of use, students demonstrated improved comprehension even as the
reading difficulty increased.

e Without appropriate accommodations the comprehension scores declined, while with
the accommodation comprehension scores improved.

e Students performed statistically significantly better on passage comprehension
measures when accommodated by the text reader than when not accommodated.

e The use of the text reader allowed students to demonstrate improved comprehension
scores on factual and inferential (higher level thinking) comprehension questions. When
not accommodated their scores on the same tasks declined as the difficulty increased.

access twice as much information with improved
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e Greater gains were seen after the cumulative effect of two years of experience with the
text reader than in the first year.

¢ Inthe second year of use, the students moved to more fluid use sooner than they did in
the first year (Week seven compared to week eleven).

¢ Inthe second year of use, the teachers engaged more quickly and at higher
implementation levels than in the first year.

Both the students and teachers participating reported strong positive feelings on feedback
surveys linking the use of the text reader to a variety of positive school behaviors, such as
staying on task. In addition, students and teachers alike reported strong support for essential
impact items such as reading and comprehending,text and working independently.

In addition to the results being statistically highlg significan
significant. The results demonstrate that studen
rate, with understanding at levels of higher thinki
inclusion setting. From a teacher perspective, the s
accommodation would be better able to independentl
material as his/her peers at an increased rate.

ey are also educationally
ore materials at twice the
0 work competitively in an

Special recognition goes to Carol Hagen, Eric Peterson innickypKathy
Achenbach, and Steve Blake from NWAEA, AEA 13, A i hout the
school year with the participating students and teacher i j been
possible.

For additional i

Des Moines, lowa 50
Phone: 515-281-3576
FAX: 515-242-6019

A 13). Roger was a pioneer in the field of
ptivator for this Study. Without his insights and
experience with text readers, the Study w ot have moved forward at the pace it did nor
garnered the results it did. Roger was first@and foremost and an advocate for children with
disabilities. We will miss him. He passed away in June of 2005.

Assistive Technology in Iowa and the p

For additional information regarding this study contact:

Joan Hodapp, Sector Coordinator
AEA 267
jhodapp@mac.com

Cinda Rachow, Learning Supports Coordinator
AEA 13
crachow@aeal3.org
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mailto:jhodapp@mac.com
mailto:crachow@aea13.org

Clair Judas, Special Education Technology Specialist
AEA 267
cjudas@aea267.k12.ia.us

Cindy Munn, Regional Facilitator Supervisor
Northwest AEA
cmunn@nwaea.k12.ia.us

Sandi Dimmitt, Assistive Technology Specialist
Midwest Assistive Technology
sandidimmitt@mac.com

Disclaimer:

While software, training and support were provide Department of Education,
Bureau of Children, Family, and Community Services Assistive Technology
(IPAT), Area Education Agencies (AEAS), Local Edu [ ), and Cambium
Learning Technologies (Kurzweil Educational Systems), th dependent work

of lowa Assistive Technology Liaisons.
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