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Executive Summary

The use of accommodations in instruction and assessments continues to be of great importance for
students with disabilities. This importance is reflected in an emphasis on research to investigate the
effects of accommodations. Key issues under investigation include how accommodations affect test
scores, how educators and students perceive accommodations, and how accommaodations are selected
and implemented.

The purpose of this report is to provide an update on the state of the research on testing accommoda-
tions as well as to identify promising future areas of research. Previous reports by the National Center
on Educational Outcomes (NCEO) have covered research published since 1999. We summarize the
research to review current research trends and enhance understanding of the implications of accom-
modations use in the development of future policy directions, implementation of current and new
accommodations, and valid and reliable interpretations when accommodations are used in testing
situations. For 2011 and 2012, 49 published research studies on the topic of testing accommodations
were found. Among the main points of the 2011-12 research are:

Purpose: The majority of the research included in this review sought to report on perceptions
and preferences about accommodations use. The second most common purpose for research
was to evaluate the comparability of test scores when assessments were administered with
and without accommodations. The majority of studies addressed multiple purposes.

Research design: About 65% of the studies reported primary data collection on the part of
the researchers, rather than drawing on existing archival data sets. Over two-fifths of the
studies involved quasi-experimental designs. Researchers also drew on survey techniques
and carried out literature reviews and a meta-analysis.

Types of assessments, content areas: A wide variety of instrument types were used in
these studies. Descriptive surveys and tests were the most common data collection methods
used in the studies reviewed, as developed by the researchers for the purpose of the study. A
large number of the studies involved academic content items drawn from specified sources
outside of the researchers’ work. Other studies used state criterion-referenced test data,
norm-referenced measures, or multiple types of data in various combinations. Mathematics
and reading were the most common content areas included in the 2011-2012 research. Other
content areas were science and writing. Approximately one-third of all studies addressed
more than one content area in the assessments used.

Participants: Participants were most frequently students, spanning a range of grade levels
from K-12 to postsecondary students, although several studies included educators as par-
ticipants. Studies varied in the number of participants; some studies included fewer than 20
participants, whereas other studies involved hundreds of thousands of participants.



Disability categories: Learning disabilities were the most common disabilities
exhibited by participants in the research, accounting for over one-third of the stud-
ies. Visual impairments, emotional behavioral disabilities, and speech/language
impairments were the next most commonly studied. Low-incidence disabilities were
included in about one-quarter of the studies.

Accommodations: Presentation accommodations were the most frequently studied
category, with oral delivery (read-aloud) accommodations being the most studied
within this category (and across categories). Other commonly studied accommoda-
tions included computer administration, calculator, and extended time. There were a
small number, about one-tenth of the studies, which analyzed relatively uncommon
or unique accommodations from among various categories.

Findings: Empirical studies investigating performance effects of the extended-time
accommodation showed a positive impact on assessment scores for students with
disabilities. The oral delivery accommodations (read aloud by a human reader,
pre-recorded audio, and text to speech) supported some improvement in scores for
students with disabilities; however, the performance effects of oral delivery accom-
modations were mostly conditioned on student characteristics or testing conditions
for students with disabilities. The findings on calculators showed more positive,
although nuanced, support for students with disabilities’ performance. Computer
administration did not demonstrate score improvements. Among studies of percep-
tions of various accommodations, students mostly described positive experiences
about using accommodations. Educator perceptions were mostly positive about
accommodations use; in general, educators were familiar with and knowledgeable
about accommodations. Accommaodations provided during reading and science as-
sessments did not alter their academic constructs being tested; for science and math
there were inconsistent findings across validity studies as to whether the accommo-
dations studied altered the constructs.

Limitations: The studies identified several results-related limitations that affected
the accuracy and consistency of the data (e.g., some item sets were not connected to
state standards). Methodological issues such as when accommodations use patterns
in extant data sets were not partitioned by specific accommodation, aggregated (vs.
individually administered) accommodations, and non-random sampling of partici-
pants were also mentioned as limitations.

Directions for future research: A number of promising suggestions were noted,
particularly concerning deepening the meaning of empirical studies by adding qualita-
tive data sources (methodology); improving the interface between accommodations



and naturalistic testing conditions (test/test context); and expanding the sample size, age,
and grade level, and improving the representativeness of samples (sample characteristics).
In many cases, researchers also found that the results of their studies generated other sug-
gestions for further investigation.

The studies in 2011-2012 demonstrated several similarities when viewing them in comparison with
previous research, especially in relation to the 2009-2010 studies examined in our previous accom-
modations research review. Continuing trends showed more empirical research on accommodations
effects at the postsecondary level, and increased accommodations perceptions research that involved
educators. Researchers continued to build evidence about oral delivery, computer administration,
calculators, and extended time, yet they also examined unique or unusual accommaodations, including
some high-tech accommodations. Accommaodations for mathematics and reading testing continued
to receive attention. Research designs with multiple purposes persisted. Still, there were several dif-
ferences, or shifts, as well between research conducted in 2009-2010 and 2011-2012. Science assess-
ment accommodations research decreased. Inquiry about construct validity became more complex,
permitting the identification of factors that might influence the interface of accommodations with
assessments of specific academic subjects.
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Overview

All students, including students with disabilities, are required by the Individuals with Disabilities
Education Act (IDEA) of 2004 and Title I of the 2001 reauthorization of the Elementary and
Secondary Education Act (ESEA) to participate in assessments used for accountability. Some
students need accommodations to meaningfully access assessments. States and assessment con-
sortia look to accommodations research when making policy decisions about accommodations.

To synthesize accommodations research efforts completed across the years, the National Cen-
ter on Educational Outcomes (NCEQ) has published a series of reports on accommodations
research. The time periods included 1999-2001 (Thompson, Blount, & Thurlow, 2002), 2002-
2004 (Johnstone, Altman, Thurlow, & Thompson, 2006), 2005-2006 (Zenisky & Sireci, 2007),
2007-2008 (Cormier, Altman, Shyyan, & Thurlow, 2010), and 2009-2010 (Rogers, Christian,
& Thurlow, 2012). This report covers the time period 2011-2012.

The purpose of this report is to present a synthesis of the research on test accommodations
published in 2011 and 2012. The literature described here encompasses empirical studies of
score comparability and validity studies as well as investigations into accommodations use,
implementation practices, and perceptions of their effectiveness. As a whole, the current re-
search body offers a broad view and a deep examination of issues pertaining to assessment
accommodations. Reporting the findings of current research studies was a primary goal of this
analysis; a secondary goal was to identify areas requiring continued investigation in the future.

Review Process

Similar to the process used in past accommodations research syntheses (Cormier et al., 2010;
Johnstone et al., 2006; Rogers et al., 2012; Thompson et al., 2002; Zenisky & Sireci, 2007),
a number of sources were accessed to complete the review of the accommodations research
published in 2011 and 2012. Specifically, five research databases were consulted: Educational
Resources Information Center (ERIC), PsycINFO, Academic Search Premier, Digital Disserta-
tions, and Educational Abstracts. To help confirm the thoroughness of our searches, we used the
Web search engine Google Scholar to search for additional research. In addition, a hand-search
of 47 journals was completed, in efforts to ensure that no qualifying study was missed. A list of
hand-searched journals is available on the National Center on Educational Outcomes website
(www.nceo.info/OnlinePubs/AccommBibliography/AccomStudMethods.htm).

Online archives of several organizations were also searched for relevant publications. These
organizations included Behavioral Research and Teaching (BRT) at the University of Oregon
(http://brt.uoregon.edu), the College Board Research Library (http://research.collegeboard.org),
the National Center for Research on Evaluation, Standards, and Student Testing (CRESST,;
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http://www.cse.ucla.edu), and the Wisconsin Center for Educational Research (WCER; http://
testacc.wceruw.org/).

The initial search was completed in December, 2012. A second search was completed in April,
2013, and a third search in June, 2013, to ensure that all articles published in 2011 and 2012
were found and included in this review. Within each of these research databases and publications
archives, we used a sequence of search terms. Terms searched for this review were:

» standardized (also large-scale, state, standards-based) test (also testing) changes

» standardized (also large-scale, state, standards-based) test (also testing) modification(s)
» standardized (also large-scale, state, standards-based) test (also testing)

e accommodation(s)

» test changes

» test modifications

e test accommodations

Many of these search terms were used as delimiters when searches yielded large pools of docu-
ments found to be irrelevant to the searches.

The research documents from these searches were then considered for inclusion in this review
with respect to several criteria. First, the decision was made to focus only on research published
or defended (in doctoral dissertations) in 2011 and 2012. Second, the scope of the research was
limited to investigations of accommodations for regular assessment; hence, articles specific
to alternate assessments, accommodations for instruction or learning, and universal design in
general were not part of this review. Third, research involving English language learners (ELLS)
was included only if the target population was ELLs with disabilities. Fourth, presentations from
professional conferences were not searched or included in this review, based on the researchers’
criteria to include only research that would be accessible to readers and that had gone through
the level of peer review typically required for publication in professional journals or through a
doctoral committee review. (This criterion was implemented for the first time during the 2007-
2008 review.) Finally, to be included in the online bibliography and summarized in this report,
studies needed to involve (a) experimental manipulation of an accommodation, (b) investigation
of the comparability of test scores across accommodated and non-accommodated conditions,
or (c) examination of survey results about students’ or teachers’ knowledge or perceptions of
accommodations.

To reflect the wide range of accommodations research that was conducted in 2011 and 2012,
the studies are summarized and compared in the following ways: (a) purposes of research;
(b) research type and data collection source; (c) assessment or data collection focus; (d) charac-
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teristics of the independent and dependent variables under study; (e) comparability of findings
between studies in similar domains; and (f) limitations and directions of future research. The
information provided in each of these categories should provide insight into the current state of
accommodations research in education and highlight trends in current accommodations research.

Results

The results of our analyses of the 49 studies published from January 2011 through December
2012 are presented in substantive detail. We identify the studies’ publication types, as well as
the range of research purposes. We specify the types of research approaches and the primary
and secondary sources of data collection. We also describe the data collection methods and
instruments. We report the academic content areas covered in the research. We depict research
participants in terms of their being students, educators, and parents, their ages or grade levels,
the participant sample sizes and disability status, and their disability categories. We report the
types of accommodations studied. We also explicate the research findings in terms of the impact
of accommodations as well as perceptions about accommodations, incidence of accommoda-
tions use, and implementation. Additional sections offer perspectives on accommaodations in
postsecondary education, the effects of accommodations on construct validity, and the associa-
tion of accommodations to academic discipline. Finally, limitations and future research direc-
tions in the assembled body of research literature are presented as reported by the researchers.
Accommodations research takes a variety of approaches. It ranges from a large-scale approach
that might examine aggregated accommodations data to an approach that involves testing an
individual accommaodation for a specific disability category. This range of approaches is reflected
in research questions that focus on areas such as: the use or implementation of accommodations;
the perception of accommodations by educational professionals, students, and parents; and the
effects of accommodations on test scores.

Publication Type

The results of the review process showed a total of 49 studies were published from January 2011
through December 2012. As shown in Figure 1, of these 49 studies, 39 were journal articles, 7
were dissertations, and 3 were published professional reports released by research organizations
(e.g., CRESST, Behavior Research and Training).
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Figure 1. Percentage of Accommodations Studies by Publication Type

Reports
3
6%

Dissertations
7
14%

Journal articles
39
80%

The total number of studies published on accommodations in 2011-2012 (n=49) increased only
slightly since the previous report examining accommodations research published in 2009-2010
(n=48). There was an increase in the number of journal articles (n=36 in 2009-2010; n=39 in
2011-2012), and a slight decrease in the number of dissertations published on accommodations
(n=10 in 2009-2010; n=7 in 2011-2012). The report on accommodations research in 2009-
2010 included 36 articles from 24 journals; the 39 articles described in the current report were
found in 23 journals. In 2011-2012 there was a mean of 1.7 articles per journal that included
any papers about accommodations, as compared to 2009-2010 when there was a mean of 1.5
articles per journal.

Purposes of the Research

A number of purposes were identified in the accommodations research published in 2011 and
2012. Table 1 provides a view of the predominant focus of each of these 49 studies. Ten studies
listed single purposes (see Appendix A). The majority of studies sought to accomplish multiple
purposes. In those cases, we identified the “primary purpose” according to the title of the work
or the first-mentioned purpose in the text of the work.
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Table 1. Primary Purpose of Reviewed Research

Purpose Number of Studies
Compare scores

only students with disabilities (9 studies) 20

only students without disabilities (0 studies)

both students with and without disabilities (11 studies)
Study/compare perceptions and preferences about use 11
Report on implementation practices and accommodations use 5
Compare test items 6
Summarize research on test accommodations 5
Investigate test validity 1
Identify predictors of the need for test accommodations 1
Discuss issues 0
Evaluate test structure 0
Total 49

The most common primary purpose for research published during 2011-2012 was to report on
the effect of accommaodations on test scores (41%) by comparing scores of students who received
accommaodations to those who did not (see Table A-1 in Appendix A). The next most common
primary purposes were studying perceptions of the accommodations and preferences between
or among a small number of accommodations of a certain type, reporting on implementation
practices and accommaodations use, and comparing test items. The third most frequent purpose,
comparing test items, refers to whether item difficulty or other item-specific content validity
issues changed when test format changed. Examples of these types of format changes included:
from print-based to electronic (e.g., Alt & Moreno, 2012; Taherbhai, Seo, & Bowman, 2012),
or from print to audio presentation (e.g., Shelton, 2012).

The results presented in Table 1 include some literature reviews. We identified the primary
purpose of summarizing research in studies that were expressly written as literature reviews;
for example, Smith and Amato (2012) inquired about the impact of various accommodations on
the assessment outcomes of students with visual impairments. Investigating test structure and
identifying predictors of the need for accommodations were each fairly uncommon as a primary
study purpose, each represented by less than 3% of the studies (n=1; test structure was primar-
ily investigated in Posey & Henderson, 2012; identifying predictors was primarily identified in
Brown, Reichel, & Quinlan, 2011).

Table 2 provides a more detailed view of the accommodations research body of literature. It
shows the multiple purposes of many studies. These multi-purpose studies contained up to
four different purposes, but most commonly there were two purposes. For example, some ef-
forts (Feldman, Kim, & Elliott, 2011; Kim, 2012; Patterson, Higgins, Bozman, & Katz, 2011;
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Schmitt, McCallum, Hennessey, Lovelace, & Hawkins, 2012; Schmitt, McCallum, Rubinic,
& Hawkins, 2011) included analyses of score comparisons between students with disabilities
and students without disabilities when using accommodations, yet also studied perceptions by
analyzing students’ comments through survey or interview about their test-taking experience.

Table 2. All Purposes of Reviewed Research

Purpose Proportion of Studies?
Study/compare perceptions and preferences about use 47%
Compare scores

only students with disabilities (20%) 44%

only students without disabilities (0%)

both students with and without disabilities (22%)
Summarize research on test accommodations 29%
Discuss issues 29%
Report on implementation practices and accommodations use 24%
Compare test items 22%
Investigate test validity 14%
Evaluate test structure 4%
Identify predictors of the need for test accommodations 4%

2The total of these percentages is >100% due to the multiple purposes identified in most (39) of the studies; 26
of the studies had 2 identified purposes, 9 of the studies had 3 identified purposes, and 5 of the studies had 4
identified purposes.

When all purposes (i.e., primary, secondary) are included, the most common single purpose of
the 2011-2012 published studies was inquiring from study participants about their perceptions
of accommaodations. The second most common purpose in this set of studies was demonstrat-
ing the effect of accommodations on test scores. Study approaches either compared test scores
of students with disabilities and students without disabilities when using accommodations, or
compared test scores of students with disabilities when using and not using accommodations.
Each of these approaches was used in about half of this category of research. These first two
purposes were both investigated in many of the 2011-2012 studies (n=11; see Tables A-1 and
A-2 in Appendix A).

Another purpose we identified in almost one-third of the studies was summarizing research on
test accommodations, when a substantive part of the document was devoted to a comprehensive
review of accommodations and their effects. All of the dissertations (n=7) among these stud-
ies, along with literature reviews, were identified with this purpose. Although not reported as
a primary purpose, discussing issues was identified in almost one-third of the studies, usually
noted when the researchers offered detailed considerations of central issues related to accom-
modations. For example, Holmes and Silvestri (2012) presented information about availability
of assistive technology for postsecondary students with disabilities. The purpose of reporting
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on implementation practices and/or accommodations use was part of nearly one-fourth of the
studies. For example, Qi and Mitchell (2012) detailed accommodations practice and use with
the Stanford Achievement Test for deaf and hard-of-hearing children.

The purpose of comparing test items co-occurred in some studies (n=4) on comparing scores
between accommodated and non-accommaodated tests adding a focus on analyzing differential
item functioning (DIF). For instance, Flowers, Kim, Lewis, and Davis (2011) compared effects
of oral delivery when provided on print tests and computerized tests, and also examined dif-
ferential benefits of standard print format and computerized format on individual items. Addi-
tionally, comparison of test items was part of studies that simultaneously considered construct
validity. For example, Cho, Lee, and Kingston (2012) measured whether item characteristics
were related to item difficulty, and also analyzed whether item functioning was related to use
of an accommaodations package to discern test validity.

The least common purposes, evaluating test structure and predicting the need for accommoda-
tions, were investigated by two studies each. An example of the former was when Posey and
Henderson (2012) sought expert feedback in examining test features. An example of the latter
was when Zebehazy, Zigmond, and Zimmerman (2012) analyzed the score patterns of students
with visual impairments to discern the need for the accommaodations that they received.

Research Type and Data Collection Source

About two-fifths of the accommodations research reviewed here used a quasi-experimental
research design to gather data for their research purposes. As seen in Table 3, in over twice as
many quasi-experimental studies (n=14), researchers themselves gathered the data (i.e., primary
source data), compared to studies with secondary data sources (n=6), such as extant or archival
data. The number of quasi-experimental research studies increased slightly in 2012 compared
to 2011, while the number of studies using a descriptive quantitative design remained the same.
Researchers reported using truly experimental studies only 2 times in 2011 and 3 times in 2012,
Though few studies were reported to use descriptive qualitative, longitudinal, or meta-analytic
designs, these categories also were rarely included in past reports. Furthermore, there appeared
to be a small difference between data collection sources, with almost two-thirds of studies using
primary sources and over one-third of studies using secondary sources of data. This is similar to
the previous report in which a similar proportion of about twice as many studies used primary
data in comparison with secondary data sources.
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Table 3. Research Type and Data Collection Source by Year

Research Design Data Collection Source TT/ESee'IE'i(;ETs
Primary Secondary
2011 2012 2011 2012
Quasi-experimental 8 8 3 3 22
Descriptive quantitative 5 2 1 4 12
Descriptive qualitative 0 2 1 2 5
Correlation/prediction 0 2 0 1 3
Experimental 3 2 0 0 5
Longitudinal 0 0 0 1 1
Meta-Analysis 0 0 0 1 1
Year Totals 16 16 5 12 49
Source Totals Across Years 32 17 49

Data Collection Methods and Instruments

The researchers collected study data that were gathered through primary or secondary proce-
dures using various methods and tools, as seen in Figure 2. Most of the research (n=29; 59%)
included in this synthesis for 2011-2012 used data acquired through academic content testing.
About two-fifths (n=21) of the studies employed surveys to gather data. Interviews were used
much less frequently. For this analysis, we considered “articles” the method or source for those
studies that reviewed research, including one study that employed formal meta-analysis. Three
studies used observations, and one study used focus groups as a data source. Over one-third of
the studies reported using more than one method or tool to gather data.

Nearly all of the 2011-2012 studies used data collection instruments of one form or another;
only four studies did not employ any instruments. Table 4 presents the types of data collection
instruments used in studies. Surveys presented items of an attitudinal or self-report nature. Tests
were course- or classroom-based. Assessments were statewide or large-scale in scope. Proto-
cols refer to nonacademic sets of questions, usually presented in an interview or focus group
format. Measures referred to norm-referenced academic or cognitive instruments. All of these
instruments were placed into five categories: protocols or surveys developed by study authors,
norm-referenced cognitive ability measures, norm-referenced academic achievement measures,
state criterion-referenced academic assessments, and surveys or academic tests developed by
education professionals or drawn by researchers from other sources. Non-test protocols developed
by the author or authors of the studies—the most commonly-used instrument type—included
performance tasks, questionnaires or surveys, and interview and focus-group protocols, among
others. Surveys or academic tests developed by education professionals or researchers used
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Figure 2. Data Collection Methods Used in 2011-2012 Research

Number of Studies

Test I 29
Survey [N 21
Interview I 7
Articles N 7

Method

Observation [l 3
Focus Group M 1

Multiple R 17

Note. Of the 49 studies reviewed for this report, 14 reported using two data collection methods, and 3 reported
using three data collection methods.

sources outside of current studies, and were exemplified by perception surveys such as the Ac-
cessibility Rating Matrix (ARM; Beddow, Elliott, & Kettler, 2009; as in Kettler, et al., 2012),
or by subsets of items drawn from released or otherwise-available pools such as the Discovery
Education Assessment (e.g., Beddow, 2011).

State criterion-referenced assessments included those of Georgia, Maryland, Pennsylvania, and
Virginia, as well as some from states that remained unidentified in the research. Nine norm-
referenced academic achievement measures were used in one or more studies, including the
TerraNova Achievement Test and the Nelson-Denny Reading Test (NDRT). Norm-referenced
cognitive ability measures included the Clinical Evaluation of Language Fundamentals—Fourth
Edition (CELF-4), among others. A substantial minority—216 studies in all—used instrumenta-
tion of more than one kind. Additionally, a small number of studies used multiple instruments in
each of them, often of the same kind (Brown et al., 2011; Feldman et al., 2011; Shelton, 2012;
Srivastava & Gray, 2012). A small number (n=3) of instruments was used in more than one
study: Clinical Evaluation of Language Fundamentals—Fourth Edition (CELF-4), the National
Assessment of Educational Progress (NAEP), and Georgia’s Criterion-Referenced Competency
Tests (CRCT) in mathematics. We present a complete listing of the instruments used in each of
the studies in Appendix C, including the related studies that served as sources for these instru-
ments, when available.
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Table 4. Data Collection Instrument Types

Instrument Type

Number of Studies

Non-academic protocols or surveys developed by study author/s

23

Surveys or academic tests developed by professionals or researchers
using sources outside of current study

20

Norm-referenced academic achievement measures

State criterion-referenced assessments

Norm-referenced cognitive ability measures

Other?

None®

AIN[M|lO|©O

Multiple (types)

15

aQOther: 1 study used an observation procedure (Bouck, Flanagan, & Joshi, 2011), 1 study used a college course

exam (Makeham & Lee, 2012).

b 4 studies were literature reviews employing various data collection approaches and/or instruments (Holmes &

Silvestri, 2012; Lovett, 2011; Shinn & Ofiesh, 2012; Smith & Amato, 2012).

Content Area Assessed

A number of studies published during 2011-2012 focused on accommodations used in certain
academic content areas. As shown in Table 5, math and reading were the two most commonly
studied content areas. Table 5 also provides a comparison to content areas in NCEQ’s previous
reports on accommodations (Rogers et al., 2012; Cormier et al., 2010). In general, the emphasis
on reading and math is consistent across reviews. The number of studies on writing, social stud-
ies, and psychology has remained fairly consistent since 2005. An increase in science studies,
apparent in previous years, was not evident in the current report, where there was a decrease
in numbers. There have been no studies citing Civics/U.S. History since 2005-2006, so we did
not include this content area in the current report. Two studies published in 2011-2012 did not
specify a content area. This is a change from the last report, in which all studies specified the

content areas of the assessments and their accommodations.

10
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Table 5. Academic Content Area Assessed Across Three Reports

Content Area Assessed 2007-2008°? 2009-2010° 2011-2012¢
Mathematics 15 20 22
Reading 18 16 19
Writing 4 3 5
Other Language Arts® 4 4 2
Science 3 7 4
Social Studies 1 2 1
Psychology 1 1 0
Not Specific 1 0 2
Multiple Content 10 13 16

2 Studies in 2007-2008 including examinations of more than one content area ranged in number of areas as-
sessed from 2 to 4.

b Studies in 2009-2010 including examinations of more than one content area ranged in number of areas as-
sessed from 2 to 5.

¢ Studies in 2011-2012 including examinations of more than one content area ranged in number of areas as-
sessed from 2 to 4.

dDetailed descriptions of what constituted “Other Language Arts” for each of the two studies from 2011-2012 can
be found in Appendix C, Table C-2.

Research Participants

Researchers drew participants from differing roles in education (see Figure 3 and Appendix
D, Table D-1). A majority of research analyzed was studies that included only students—32
of the 49 studies from 2011-2012. The next largest participant group studied was “educators
only,” describing or analyzing the educator perspective on accommodations. The only other
participant category occurred in one study that examined both educators and students. Unlike
the previous report, in which two studies (Bayles, 2009; Jordan, 2009) included parents as re-
search participants, there were no studies in 2011-2012 that did so. Five studies did not draw
data from research participants.

NCEO 11



Figure 3. Types of Research Participants

Number of Studies

Educators & Students I 1

Educators only - 11

Participant Type

Table 6 details the composition and size of the participant groups in the research studies pub-
lished during 2011 and 2012; this information is displayed in more detail by study in Appendix
D. The size of the participant groups varied from 3 (Bouck et al., 2011; Schmitt et al., 2011;
Schmitt et al., 2012) to 769,550 (Gregg & Nelson, 2012). The numbers of participants appear
evenly spread across the continuum between those numbers, as shown in Table 6. There were
six studies with participant numbers ranging from 47,404 to 769,550. For the other 31 studies,
participant numbers ranged from 3 to 7,010, with 28 of those studies having fewer than 1,000
participants. Most of the studies had only student participants; of these 32 studies, 31 of them
had participant count data available. The number of student participants in these studies ranged
from 3 to 769,550; six studies had over 5,000 student participants each, and 25 of them had
fewer than 1,000 student participants in each study. Of the other eleven studies with only edu-
cators as participants (one study, Kuti, 2011, had both educators and students), seven studies
had between 107 and 372 participants, with the remaining four studies having 12 participants
(Hodgson, Lazarus, Price, Altman, & Thurlow, 2012), 56 participants (Koutsoftas & Gray, 2012),
83 participants (Phillips, Terras, Swinney, & Schneweis, 2012), and 840 participants (Zhou, et
al., 2012). In other words, studies with only educator participants tended to have much smaller
sample sizes than studies with only student participants.

12 NCEO



Table 6. Participant Sample Sizes and Ratio of Individuals with Disabilities

Number of Research Number of Studies by Proportion of Sample Comprising
Participants by Study Individuals with Disabilities
0-24% 25-49% 50-74% | 75-100% | Unavail.? Total

1-9 0 0 0 5 0 5
10-24 0 0 1 1 0 2
25-49 0 1 2 0 0 3
50-99 1 1 0 2 0 4
100-299 3 1 0 2 1 6
300-499 1 1 0 0 0 2
500-999 0 1 1 0 0 2
1000 or more 4 1 0 4 0 9
Unavailable® 0 0 0 1 0 1
Total 9 6 4 15 1 34

a1 study did not specify the proportion of participants who had disabilities.
b 1 study did not specify the number of participants.

In 2011-2012, there was a larger number of studies in which at least 50% of the participants were
people with disabilities (n=18) than there were studies with fewer than 50% of the participants
being people with disabilities (n=15); only one study did not have the number of participants
available (Taherbhai et al., 2012). The six studies with between 25% and 49% people with dis-
abilities had participant group sizes ranging from 39 to 1,944, and involved only student par-
ticipants. Of the nine studies with fewer than 25% people with disabilities, six studies ranged
in participant numbers from 282 to 769,550, and these six studies were focused on student as-
sessment performance; further, four of these studies examined extant data sets of over 50,000
students each. The other three studies in that set were focused on educators’ perceptions and
knowledge of accommodations (Brockelmann, 2011; Phillips et al., 2012; Zhou et al., 2011).
There were only three studies with 50% people with disabilities and 50% without disabilities,
and they each had fewer than 50 participants, who were students.

Fifteen studies examined participant groups composed almost entirely of people with disabili-
ties; these are reported in the 75-100% column. In fact, 14 of these 15 studies focused only on
students with disabilities. The exception was a study (Kuti, 2011) that engaged 8 educators in
providing qualitative interview data and examined extant data from 7,002 students with dis-
abilities. Of the studies involving more than 50% participants with disabilities, there were three
distinct group sizes: fewer than 25, between 50 and 299, and over 4,000. Finally, almost all of the
2011-2012 studies reported sufficient data to determine the proportion of study participants who
had disabilities and who did not have disabilities. This observation substantially contrasts with
information from the 2009-2010 studies, when about 25% of the studies did not have sufficient
data to determine these proportions. However, unlike the previous reporting period which had

NCEO 13



a complete accounting of the number of participants in the relevant studies, there was a study
that did not publish the exact proportion of participants with disabilities, due to circumstances
explained in that study (Patterson et al., 2011).

School Level

Research on accommodations published during 2011 and 2012 involved kindergarten through
college-aged participants (see Table 7). Previous reports included research with participants in
kindergarten through postsecondary (see Appendix D for more detail). Postsecondary included
both university participants and participants in other postsecondary settings. For example,
Ihori (2012) investigated the perspectives of faculty members in two-year and four-year higher
education institutions, and Gregg and Nelson (2012) gathered accommodated test scores from
students transitioning from postsecondary settings to work settings. This shift toward including
studies about accommodations in testing for postsecondary-aged youth began in the previous
report (Rogers et al., 2012).

As seen in Table 7, a plurality of the studies published in 2011 and 2012 focused on middle
school students (n=21). Twelve studies involved elementary school students, and ten involved
high school students. Nearly one-quarter of the studies (n=12) involved samples from across
more than one grade-level cluster; nearly all of these studies included relatively larger groups
of 50 or more participants (91%), and one-half of them used secondary data sources (see Ap-
pendices B and D). Put another way, these multiple grade-level studies were either analyses of
extant large-scale assessment data sets, often drawn at the state level, or examinations of data
gathered by researchers under experimental and quasi-experimental conditions. Although not
more common than K-12 studies, there was a noteworthy number of studies that examined ac-
commodations use and implementation at the postsecondary/college level; further, some (n=2)
of these involved adult learners who were not in formal higher education institutions. For ex-
ample, Patterson and her colleagues (2011) piloted the General Equivalency Diploma (GED)
mathematics test in a computerized form with accessibility tools to provide for adult learners’
accommodations needs.

Table 7. School Level of Research Participants

Education Level of Participants in Studies Number of Studies
Elementary school (K-5) 12
Middle school (6-8) 21
High school (9-12) 10
Postsecondary 6
Multiple grade-level clusters 12
Not applicable (No age) 12
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Disability Categories

A broad range of disability categories was included in samples in the 2011-2012 research (see
Appendix D for details). As shown in Table 8, seven studies did not specify disability categories
of student participants, eleven studies did not include students in the sample, and five studies did
not enumerate participants. Of the remaining 26 studies, the most commonly studied disability
category was learning disabilities (n=17); five of these studies had only participants with learn-
ing disabilities, and four more compared students with learning disabilities to students without
disabilities. About one-fourth of these remaining 26 studies included students with blindness/
visual impairments (n=7), students with emotional behavioral disabilities (n=6), or students with
speech/language impairments (n=6). About one-fifth of the 26 studies included students with
deafness/hearing impairments (n=5), and another one-fifth included students with autism (n=5).
The lowest proportions of studies—between one-sixth and one-eighth—included students with
attention problems, students with physical disabilities, or students with intellectual disabilities.
Only two studies reported participants with “multiple disabilities.” Over one-half of relevant
studies included students without disabilities as comparison groups.

Besides students with learning disabilities, very few studies examined accommodations for only
participants with one specific category of disabilities: students with blindness/visual impairments,
2 studies (Kim, 2012; Posey & Henderson, 2012); students with hearing impairments, 1 study
(Cawthon, Winton, Garberoglio, & Gobble, 2011); students with speech/language impairments,
1 study (Koutsoftas & Gray, 2012); students with autism, 1 study (Alt & Moreno, 2012); and
students with attention problems, 1 study (Brown et al., 2011). Eight studies included partici-
pant groups with various disabilities, rather than all having one specific category of disability.

Table 8. Disabilities Reported for Research Participants

Disabilities of Research Participants Number of Studies
Learning disabilities 17
Blindness/Visual impairment

Emotional behavioral disability

Speech/Language
Deafness/Hearing impairment

Autism

Attention problem
Physical disability®
Intellectual disabilities
Multiple disabilities®
No disability

Not specified®

Not applicable® 10

Nfwlw|ldh|lOojo|lo|O |

=
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~

@Physical disability = mobility impairments and/or impairment with arm use.
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Table 8. Disabilities Reported for Research Participants (continued)

b Multiple disabilities = individual students who were each specifically categorized as having more than one dis-
ability.

¢ Not specified = those studies or reviews (1) of studies that did not report about or provide detail as to the partici-
pants’ disabilities.

4 Not applicable = those documents that had only non-students as participants.
Types of Accommodations

The number of times specific categories of accommodations were included in 2011-2012 pub-
lished research is summarized in Table 9. Presentation accommodations were the most frequently
studied category (n=35), and within this category the most common accommodation was oral
delivery—including human reader, and via technology (n=23). The next three most common
presentation accommodations were computer administration (n=9), large print (n=8), and braille
(n=7). The next most frequent category studied was response accommodations (n=23), and in
that category, dictated response (n=11) was the most common accommodation. It should be
noted that the computer administration accommodation fits into three categories: presentation,
equipment/materials, and response. The next most common response accommodation was
dictated response (n=8).

Several studies (n=28) analyzed accommodations from more than one category. For example,
Kim (2012) studied students with visual impairments who were provided the read-aloud accom-
modation by a human reader, in addition to other accommodations including large print, braille,
and extended-time. Two studies—Beddow (2011) and Fox (2012)—examined accommodations
as they were naturalistically identified in students’ IEPs, and their effects were not individu-
ally measured. Many of these instances of multi-category accommodations studies are related
to the fact that some accommodations fit into more than one category. For example, studies
examining computer administration (n=10) fit into three categories: presentation, equipment/
materials, and response. In contrast, fewer studies (n=13) investigated accommaodations within
the same category. In fact, nearly all of these studies (n=11) focused on single accommodations,
and most of them studied either read-aloud (n=6) or extended-time (n=4). A complete listing of
accommodations examined in each study is provided in Appendix E.

Table 9. Accommodations in Reviewed Research

Accommodation Category Number of Studies
Presentation 35
Equipment/Materials 20
Response 23
Timing/Scheduling 17
Setting 8
Multiple accommodations 28
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Research Findings

The findings of the studies about accommodations published in 2011 and 2012 are summarized
in Tables 10-20. We present information according to the nature of the studies, in keeping with
the range of their purposes and focuses. The findings included sets of research about specific
accommodations: oral delivery, computer administration, extended-time, calculator, and aggre-
gated sets of accommodations commonly called “bundles.” We also report the findings about
unique accommodations—those examined in only one study each—including a specialized
calculator, American sign language (ASL) via digital video, word-processing, and visual chunk-
ing representation. We also report about descriptions of perceptions about accommodations,
including those of student test-takers as well as educators. We summarize the findings of the
accommodations, and describe a range of implementation conditions as well as incidence of use
of various accommodations across large data sets. The findings from studies in postsecondary
educational contexts, which have grown over time from 6 or 7 in our past three reports to 11 in
this report, are given separate attention. This report also presents findings by academic content
areas: math, reading, science, and writing. In Appendix F, we provide substantial detail about
individual studies.

Impact of Accommodations

Research examining the effects of accommodations on assessment performance for students
with disabilities comprised 29 studies published in 2011 and 2012 (see Table 10; see also Ap-
pendix F, Tables F-1 to F-6 for details about each study of this type). We detail the effects of
these four discrete accommodations—oral delivery, computer administration, extended time, and
calculator—along with lists of aggregated accommodations and uncommon accommaodations.

Oral delivery, provided using text-to-speech devices or human reader, was the single most
investigated accommodation in 2011-2012 with six studies. For clarity in this report, we used
“oral delivery” in place of “read aloud” to explicitly acknowledge the range of media formats
used, including human readers, recordings of assessment items or instructions, and text-reading
software or text-to-speech devices. The delivery methods that do not use human delivery of the
accommodation have been increasing in research attention.

Of the six studies examining oral delivery, three studies supported performance improvements
for some students with disabilities but not all or in some testing conditions but not all. Lazarus,
Thurlow, Rieke, Halpin, and Dillon (2012) noted no average score differences for the 24 par-
ticipants as a whole when using and not using a human reader, yet found that individual scoring
patterns indicated that seven participants scored higher when using read-aloud, eight scored
higher when not using read-aloud, and nine scored the same under both conditions. Schmitt
and colleagues (2012) found that the three college student participants with reading disabilities
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varied in degree of score improvement on reading comprehension, when using a ReadingPen
Advanced Edition (2006) device with a digitized voice. Comparing each student’s scores under
a control condition, when using the device for only decoding, and for decoding and seeking
vocabulary definitions, researchers indicated that the student with lowest comprehension skills
benefited most in both reading pen conditions in contrast to the other students, who scored better
when not using the accommodation. The same least-skilled individual student benefited more
from the reading pen’s decoding support than from using it for both decoding and vocabulary
definition. In a similar study, which measured comprehension accuracy and comprehension
rate per minute, Schmitt and colleagues (2011) found that high school students with learning
disabilities using a ReadingPen Advanced Edition (2006) device to decode words and to define
vocabulary words scored worse on rate than when using it to decode words only. Two of the
three participants scored highest on accuracy without the accommodation. The other three oral
delivery findings seemed at odds with one another. Shelton (2012) found that audio-recorded
oral delivery supported score improvements for both students with and without (learning)
disabilities. Kim (2012) found that students with disabilities (visual impairments) scored dif-
ferentially better with support of an human reader. Holmes and Silvestri (2012) summated that
the studies on assistive technology (AT) indicated that text-to-speech supported reading, and
also provided additional benefits, such as improvement in comprehension, task persistence, and
reading rate. (See Appendix F, Table F-1.)

Computer administration, which is both a presentation and response accommodation, was the
next most frequently-studied accommodation in the 2011-2012 published literature, comprising
one-seventh of the effect studies (n=4). Most of the study findings (75%) indicated that use of
computer administration as a stand-alone accommodation (i.e., it was not bundled with other
accommodations), did not result in higher performance for students with disabilities. This result
occurred for youth and adults completing the General Equivalency Diploma exam (Patterson,
Higgins, Bozeman, & Katz, 2011), grade 8 students with and without language-learning disabili-
ties completing reading comprehension assessments (Srivastava & Gray, 2012), and students in
grades 7 and 8 with learning disabilities matched with similar-ability students without disabilities
completing reading and math state assessments (Taherbhai, Seo, & Bowman, 2012). The study
(Alt & Moreno, 2012) that differed in findings from these three studies compared test formats
for age 5-13 year old students with and without autism spectrum disorders on expressive and
receptive language and found that students with disabilities did not differentially benefit from
computerized test format when comparing their scores with those of students without disabilities,
who were matched for age and sex. (See Appendix F, Table F-2.)

The extended-time accommodation was investigated in three studies (Brown, Reichel, &
Quinlan, 2011; Gregg & Nelson, 2012; Lovett, 2011). The findings about the effect of extended
time on assessment scores varied widely, yielding no consensus. One study (Brown et al., 2011)
indicated that extended time supported improved reading comprehension scores for students
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with attention deficit hyperactivity disorder (ADHD). A meta-analysis (Gregg & Nelson, 2012)
indicated that studies published from 1986 through 2006 supported the differential boost hy-
pothesis, that is, students with disabilities scored significantly better with extended time than
without, and had differentially greater score gains than did students without disabilities using
extended time (in comparison with their standard performance). In contrast, one study (Lovett,
2011) reported that students without disabilities improved scores in a similar manner to students
with disabilities. (See Appendix F, Table F-3.)

Effects of the calculator accommodation were explored in three studies. Two studies yielded
the conclusion that all students, both with and without disabilities, improved in performance
on a math state assessment when using calculator as an accommodation (Engelhard, Fincher,
& Domaleski, 2011) or as a modification (Randall, Cheong, & Engelhard, 2011). In addition,
item-level analyses of extant state math assessment data demonstrated that the benefit of the
calculator use for students with disabilities was complicated by the relative difficulty of the
items. On items that had low difficulty, due to requiring lower-level skills such as operation and
number sense, students with disabilities benefited when using calculators on these easier items.
In contrast, students with disabilities not using calculators performed better on items requiring
higher-level skills. (See Appendix F, Table F-4.)

Two studies examined effects of resource guides on assessment performance. In one study,
Engelhard and colleagues (2011) conceptualized the resource guide as expressly not providing
information that would affect the construct being tested, but instead provided scaffolding sup-
ports that could assist students with disabilities with eliminating construct-irrelevant barriers
to assessment. The study results indicated that the resource guide did not support an improve-
ment in math assessment performance, either for students with disabilities, or students without
disabilities (Engelhard et al., 2011). In the other study, Randall and colleagues (2011) used the
term “modification” when referring to the resource guide. The study results yielded that both
students with disabilities and students without disabilities performed better when using the
resource guide modification than when not using it, with no differential benefit for either group
of students (Randall et al., 2011).

Researchers in five studies scrutinized effects of different aggregated sets of accommoda-
tions—also called accommodations packages or bundles. These studies used five different
aggregations of accommodations, and the effects of their uses during assessment were also
divergent. One study (Feldman, Kim, & Elliott, 2011) indicated that use of various accom-
modations packages individualized to students with disabilities during a reading/language arts
achievement test supported score improvements for both students with and without disabilities
in an equal manner. Another study’s results yielded that different accommodations packages
supported improved scores for students with disabilities (Flowers, Kim, Lewis, & Davis, 2011,
Kim, 2012). Flowers and her colleagues (2011) studied effects on test performance of students
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with disabilities in grades 3-11, when using an oral delivery accommodation via text-to-speech
software, in combination with a computerized or print format, on state assessments in reading,
science, and mathematics. Examining effect sizes, the researchers found no differing results
between or across grade levels, but did note that there were larger effect sizes for reading than
for math. In addition, there were small to moderate effect size differences that tended to favor
the printed text with human reader accommodations package.

In a study examining sets of accommodations and modifications, termed enhancement packages,
Kettler and his colleagues (2012) concluded that the collection of assessment enhancements
supported improvements in science assessment performance for both students with disabilities
and students without disabilities. Additional analyses indicated that only 7 of the 40 items
demonstrated a differential boost, and 11 showed a minimal differential boost. The researchers
indicated that some enhancements did not seem to benefit test-takers while others did, making
the results unclear overall (Kettler et al., 2012). Finally, Kim (2012) found that when human
readers provided the accommodation along with large print, braille, and extended time, students
with visual impairments scored better in reading comprehension (in Korean language, in South
Korea) than when using these other accommodations without read aloud. (See Table 10 for
detail about findings of each study; also, see Appendix F, Table F-5.)

We classified five studies as having investigated the impact of unique accommodations (i.e., ac-
commodations that were the focus of just one study during the two years included in this report).
Two studies reported that the unique accommodations did not support improved performance for
students with disabilities: the voice input, speech output (VISO) calculator (Bouck, Flanagan,
& Joshi, 2011) and American sign language (ASL) presented by an interpreter on digital video
(Cawthon, Winton, Garberoglio, & Gobble, 2011). The former study investigated the VISO
calculator’s impact on mathematics test behavior, and the latter study inquired about ASL via
DVD for test directions and ASL via DVD for test items, and the possibility of different effects
on reading and math achievement measures. Two unique accommodations—word processing
(Holmes & Silvestri, 2012) and visual chunking representation (VCR; Zhang, Ding, Stegall, &
Mo, 2012)—supported improved performance for students with disabilities. The effects of word
processing on written products at the postsecondary level, and the literature review, indicated
that the outcomes were improved spelling error detection, higher grade point averages, and
increased course-completion rates for students with learning disabilities to a level equivalent to
that of students without disabilities (Holmes & Silvestri, 2012). Visual chunking’s purpose was
to support the visual memory of grade 3 students with math-related disabilities, and geometry
assessment scores improved significantly when using VCR (Zhang et al., 2012). Finally, one
study (Kettler et al., 2012) provided evidence about three unique enhancements (i.e., shorter
item stems, bulleted text, simplified graphics). When examined separately, shorter item stems
supported improved performance for all students, and bulleted text and simplified graphics did
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not support improvements for either students with disabilities or students without disabilities.
(See Table 10 for detail about findings of each study; also, see Appendix F, Table F-6.)

Table 10. Summary of Research Findings by Specific Accommodation (n=23)

students with disabilities

Accommodation Findin Number of
Studied (total) 9 Studies
FREQUENTLY-STUDIED 16
The oral-delivery accommodations supported improve-
ment in assessment performance for some but not all 3
students with disabilities or in some but not all testing
conditions
Oral delivery (5) The oral-delivery accommodation supported improved
assessment performance and in other ways beyond for 1
students with learning disabilities
The oral-delivery accommodation supported improved 1
assessment performance of all students
The computer administration accommodation did not
support improved scores for students with disabilities 2
Computer adminis- | more than the paper assessment format
tration (3) The computer administration accommodation did not
support improved assessment performance for all 1
students
The extended-time accommodation supported im- 1
proved scores for students with disabilities
The extended-time accommodation supported score
Extended time (3) improvements differentially for students with disabilities 1
compared to those of students without disabilities
The extended-time accommodation supported im- 1
proved scores for all students
The calculator accommodation supported improved 1
performance for all students
Calculator (2) - -
The calculator accommodation had mixed results for 1
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Table 10. Summary of Research Findings by Specific Accommodation (continued)

Accommodation Findin Number of
Studied (total) 9 Studies
Accommodations package supported improved scores
for all students in an equal manner (Package: any
combination of the following: unlimited time, highlight- 1

ing test directions, read-aloud directions only, test
books in large-print format, student dictation to a hu-
man scribe, and allowing frequent rest breaks)

An accommodations package supported improved
scores for students with disabilities more than another
Aggregated set (3) accommodations package (Packages: computerized
vs. print format, with oral delivery accommodation via 1
text-to-speech software AND oral delivery accommo-
dation via human reading aloud in combination with
large print, braille, and extended time)

Accommaodations package supported improved scores
for students with disabilities (Package: oral delivery
accommodation via human reader in combination with
large print, braille, and extended time)

UNCOMMON / UNIQUE 7
Voice-input, speech
output (VISO) calcu-
lator

ASL via DVD for di-
rections and items

The unique accommodations did not support improved
performance for students with disabilities

Word processing

Visual chunking
representation to The unique accommaodations supported improved per-

support working formance for students with disabilities
memory for visual
images

The unique enhancement did not support improved

Math resource performance for all -- students with disabilities as well 1

guides as students without disabilities
. The unique enhancement supported improvements dif-
Shorter item stems ferentially for a subset of students with disabilities 1
The unique enhancement did not support improve-
Bulleted text and ments differentially for a subset of students with dis- 1

simplified graphics

abilities

Perceptions about Accommodations

Table 11 shows the set of 25 findings from 24 studies on perceptions about accommodations or
modifications. Over one-half of the perceptions studies (n=13) reported on student perceptions
only, while a slightly smaller proportion (46%) reported on educator perceptions only; one
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study (Flowers et al., 2011) examined the perceptions of both educators and students. Studies
on student perceptions found that students viewed accommodations or modifications as helping
them perform better on assessments (Beddow, 2011; Kettler et al., 2012; Lazarus et al., 2012;
Zhang et al., 2012), and supported them while taking assessments by benefiting them in some
other way (Bouck et al., 2011; Feldman et al., 2011, Patterson et al., 2011; Shelton, 2012). Three
studies (Makeham & Lee, 2012; Schmitt et al., 2012; Schmitt et al., 2011) found that there were
conflicting views among student participants about unique accommodations, such as the iPod
aural presentation and the “reading pen.” Some students indicated that using an iPod to access
test items was beneficial and supported understanding through intonation and pacing; others
indicated that this unique oral-delivery medium provided little or no benefit (Makeham & Lee,
2012). For the reading pen, some indicated that they enjoyed using this tool, and slightly fewer
indicated the opposite. Each study had only three participants. Schmitt and colleagues (2012)
found a pattern in student perception: the least-skilled test-taker expressed the least satisfac-
tion from using the reading pen. Finally, two studies (Bolt et al., 2011; Kim, 2012) observed
that students preferred some accommodations over others. For example, students with visual
impairments preferred to use oral delivery accommodations along with braille or magnifica-
tion rather than using only braille or magnification; alternately, students without disabilities
predominantly preferred not to use oral delivery because their reading speed was quicker than
the human reader’s speed (Kim, 2012).

The studies on educators’ perceptions of accommodations or modifications predominantly found
that these enhancements to assessments were beneficial to student test-takers’ performance
(Thori, 2012; Leyser, Greenberger, Sharoni, & Vogel, 2011; Lipscomb, 2012) and to students’
motivation and endurance (Hodgson et al., 2012). Only one study (Meadows, 2012) indicated
that some educators had less than favorable attitudes about accommodations. Meadows found
that educators with less than a Master’s degree credentials and little teaching experience had less
positive and supportive attitudes toward using assessment accommodations than other educa-
tors. Four studies reported about educators’ knowledge of and familiarity with accommodations.
Three of these studies (Phillips et al., 2012; Zhou et al., 2012; Zhou et al., 2011) indicated a wide
continuum of knowledge and familiarity among study participants in each study, including little
or no certainty about their capabilities and relatively high degrees of confidence in their capa-
bilities. In contrast, one study (Davis, 2011) yielded a narrower range of perceived knowledge
of accommodations, in that participants reported only moderate to high levels of knowledge,
with no participants having little or no accommodations knowledge. The researchers identified
various factors mitigating knowledge and familiarity: depending on the accommodations cat-
egories (Davis, 2011) or the specific accommodations (Zhou et al., 2011), on the application of
accommodations —such as instruction or assessment (Zhou et al., 2012), and on the number
of instances of providing accommodations to students in an online class format (Phillips et al.,
2012). The finding of perceptions from both the students’ and educators’ perspectives asserted
that students preferred the accommodations package of computerized format with text-to-speech
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software over the package of printed text format with human reader; nevertheless, the assess-
ment results did not support better performance using that package (Flowers et al., 2011). (See
Appendix F, Table F-7 for more detailed explanation of findings of each study.)

Table 11. Summary of Research Findings on Perceptions about Accommodations (n=24)

- Number of

Study Findings ]
Studies

Students 13
Students indicated that using accommodations or modifications benefited them 4
in terms of performance score
Students indicated that using accommodations benefited them beyond perfor- 4
mance score improvements
Student perceptions were mixed about the accommodations studied 3
Students expressed a preference for one accommodation over one or more 5
others
Educators 11
Educators had similarly positive or supportive attitudes about accommodations 3
or modifications
Educators had varying degrees of positive or supportive attitudes about accom- 3
modations or modifications
Educators indicated that they had various levels of familiarity or knowledge 3
about accommodations
Educators indicated that using accommodations benefited students beyond 1
performance score improvements
Educators indicated that they had moderate to high levels of knowledge about 1
accommodations
Educators and Students
Participant groups had similar perspectives about accommodations provided

Implementation and Use of Accommodations

Table 12 displays a summary of the 13 studies that reported 13 findings on incidence of ac-
commodations use and implementation-related matters. The nature and outcomes of this set of
studies were divergent overall, yet we identified some commonalities. In a few studies (Davis,
2011; Ihori, 2012, Phillips et al., 2012), researchers noted that implementation challenges and
atypical use patterns affected accommodations practices. For instance, about 20% of post-
secondary faculty participants expressed disagreement with the practice of providing specific
response accommodations for students with ADHD (lhori, 2012), and implementation barriers
and facilitators were associated with training as well as educators’ demographics and grade
levels of instruction (Davis, 2011). Researchers of three studies (Fox, 2012; Kim, 2011; Smith
& Amato, 2012) reported that students with visual impairments were typically provided large
print and extended-time accommodations, among others, on reading assessments. Fox (2012)
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added that other popular accommodations for this group of students with disabilities were small
group and individual or separate room settings, and Smith and Amato (2012) clarified that most
states also offered lighting adjustment as an accommodation.

In contrast with the previous report which noted that five studies observed that the most com-
mon accommodation for students with disabilities was small group administration, the current
set of studies had a consensus of only two studies indicating that the most common accom-
modation for students with disabilities was extended time (Bolt, Decker, Lloyd, & Morlock,
2011; Lovett, 2011). Two studies (Hodgson et al., 2012; Holmes & Silvestri, 2012) elaborated
implementation variations that oral-delivery accommodations have had, including co-occurring
accommodations offered in combination with oral delivery, the considerations of providing the
accommodation during math assessments (Hodgson et al., 2012), and the functions that text-to-
speech software can offer during reading and writing assessments (Holmes & Silvestri, 2012).
Individual findings were also provided in three other studies (Shinn & Ofiesh, 2012; Cawthon,
2011), including that students with hearing impairments are most often provided sign language
and extended-time (Cawthon, 2011). (See Appendix F, Table F-8 for more detailed explanation
of findings of each study.)

Table 12. Summary of Research Findings on the Implementation of Accommodations (n=13)

o Number of

Study Findings _
Studies

Implementation challenges and atypical use patterns affected accommodations 3
practices
Common accommodations for students with visual impairments on reading
. . X . 3
included large print and braille and extended-time
The most common accommodation provided to students with disabilities was 5
extended time
The oral-delivery accommodation has had variations in its implementation 2
Various factors complicated the provision of accommodations to students at the 1
postsecondary level
Common accommodations for students with hearing impairments included sign 1
language interpretation and extra time
Accommodations use patterns differed among students with visual impairments 1

In Table 13, we report on the seven studies providing seven findings about academic construct
validity when accommodations were used on state assessments. Two studies resulted in there
being no effect of the accommodation on academic construct for reading (Posey & Henderson,
2012) and for reading, science, and mathematics (Flowers et al., 2011). Posey and Henderson
(2012) reported that students with visual impairments using contracted braille performed simi-
larly to students without disabilities not using accommodations. Also, when comparing a newer
computerized test using text-to-speech software to the print format using a human reader, Flow-
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ers and colleagues (2011) determined through differential item functioning (DIF) analyses that,
despite various differences on some items, there were no patterns showing that either format
condition was favored more frequently than the other. Another study (Lovett, 2011) yielded an
opposite result: extended time was shown in this review of the literature to have changed the
meaning of students’ assessment performance. Further, item-level analyses using two different
analysis approaches were conducted in another study (Randall, Cheong, & Engelhard, 2011).
Randall and colleagues found that two problem-solving items included in a group of 10 items
functioned differently under certain conditions. One problem-solving item was differentially
more difficult for students with disabilities than for students without disabilities when presented
without modifications, yet it was easier for students with disabilities when using the calculator
modification. The other problem-solving item was found to be differentially easier for students
without disabilities than for students with disabilities both with the calculator modification and
with no modifications; the statistical significance of this finding differed between analysis ap-
proaches.

Two studies (Cho et al., 2012; Scarpati, Wells, Lewis, & Jirka, 2011) addressed the nuances of
validity research, noting that various factors can complicate research results. Cho and colleagues
(2012) reported that an accommodations package of read aloud, frequent breaks, and separate
quiet setting improved scores for students with disabilities on some specific items, yet that stu-
dents’ ability levels affected the degree of benefit from the accommodations package. Scarpati
and colleagues indicated that both the difficulty level of individual items and the ability level
ranges of students with disabilities can complicate research results. As Scarpati and colleagues
noted, “students using calculators fared better on easier items whereas the nonaccommodated
group fared better on more difficult items” (p. 60). Put another way, students using calculators
did not derive any benefit from the accommodation when answering more difficult items un-
less the students also had higher math abilities. (See Appendix F, Table F-9 for more detailed
explanation of findings of each study.)

Table 13. Summary of Research Findings Pertaining to Accommodations and Modifications
Validity (n=7)

o Number of
Study Findings .
Studies
The accommodations did not change the construct 2
The accommodations/modifications changed the construct 2
Construct validity was affected by other factors 2
The manner of scoring changed the construct/s being tested 1
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Accommodations in Postsecondary Education

In Table 14, we present a set of 15 findings from 11 studies that examined accommodations
provided in educational settings beyond the K-12 school setting. Researchers investigated ef-
fects of accommodations on test performance, test-takers’ experiences using accommodations,
and faculty members’ perceptions of accommodations, along with implementation practices and
uses of accommodations; three studies each reported findings in two of these areas. The five
studies (Gregg & Nelson, 2012; Gregg, 2012; Holmes & Silvestri, 2012; Posey & Henderson,
2012; Schmitt et al., 2012) examining accommodation effects included three literature reviews
investigating multiple accommodations, as well as a study on contracted braille (Posey & Hen-
derson, 2012) and a study on the reading pen (Schmitt et al., 2012). Gregg (2012) included a
review of 32 studies about accommodations on testing for adult basic education learners. Over
half (57%) of the studies examined effects of accommodations on university admissions test-
ing. Nearly all (n=29) analyzed impacts of the extended-time accommodation, indicating that
people with learning disabilities gained benefits.

The meta-analysis (Gregg & Nelson, 2012) focused on the effects of extended time for people in
transition from secondary education, namely postsecondary students and youth with disabilities
in work settings. The findings were mixed in the nine studies analyzed, five of which specifically
examined effects on university admissions testing. Study participants scored significantly higher
in all three studies comparing the extended-time condition to the non-accommodated condition,
with medium to large effect sizes. In the two studies comparing performance of youth without
disabilities when accommodated and not accommodated, they performed moderately better with
accommaodations, with small to large effect sizes. According to two studies, the extended-time
accommodation provided a differential boost for scores of students with disabilities compared
to those of students without disabilities. Additional explanations of the moderator variables,
including academic content and type of test, were also reported in detail for those two sets of
studies of a sufficient number.

Holmes and Silvestri (2012), in reporting about effects of assistive technology to support post-
secondary students with learning disabilities, noted that there have been few studies on academic
outcomes; they identified two studies that found that word-processing helped postsecondary
students to improve spelling error detection, to increase GPASs, and to complete courses at a rate
similar to the rate of students without disabilities. Posey and Henderson (2012) reported that
contracted braille work-based reading skills scores for students with visual impairments were
equivalent to the scores without the accommaodation for students without disabilities. Schmitt and
colleagues (2012) reported that the student with the lowest comprehension level demonstrated
the most benefit from the reading pen (with digitized voice) from among the three students with
reading disabilities, while the other two students’ reading comprehension scores decreased with
the use of both forms of the accommodation from their scores without it. Further, the lowest-
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performing student performed better when using the decoding-only function in comparison to
using the decoding and vocabulary definition functions.

The four studies reporting postsecondary faculty perceptions of accommodations (Brockelmann,
2011; Ihori, 2012; Phillips et al., 2012; and Posey & Henderson, 2012) yielded a variety of
perspectives and ideas, partly related to their identities and roles, and other setting dynamics.
All faculty participants in one study (Brockelmann, 2011) used similar numbers of accommo-
dations during course examinations, but faculty in science, technology, engineering, and math
(STEM) programs employed extended-time, individual setting, and exam formats—including
read-aloud, dictated, typed, or scribed—more frequently than non-STEM faculty members, and
STEM faculty regarded extended time as more effective than non-STEM faculty. Another study
(Thori, 2012) found no significant differences across faculty members in attitudes and beliefs
about students with Attention Deficit Hyperactivity Disorder (ADHD), knowledge of legal
protections for this group, and willingness to accommodate them, based on institutional setting
(i.e., two- or four-year institution, public four-year or private four-year institution).

Phillips and her colleagues (2012) surveyed a subset of faculty at one state public institution,
those who teach online courses, and found that only one-third of participants (34%) felt capable
of providing accommodations to students with disabilities, and that less than one-fourth (24%)
had actually done so before, including extended time, alternate test formats, and assistive tech-
nology. The researchers also provided a list of disability categories and accommodations that
faculty reported having provided. Posey and Henderson (2012) reported educators’ suggestions
for improving testing administration to support adults in basic education to access testing.

Postsecondary students offered their perceptions about accommodations in testing in three studies
(Boltetal., 2011; Makeham & Lee, 2012; Schmitt et al., 2012). The findings of each study were
unique, and we found little pattern to them as a group. Bolt and colleagues (2011) reported that
the postsecondary students indicated that dictated response to a scribe and word processor with
spell check were most helpful to them in the university setting, which were different from the
most helpful accommodations during high school, which were extended-time and dictionary,
along with dictated response to a scribe. The students varied in their experience of barriers to
accommodations use, with about one-third (36%) identifying system-level issues, such as ac-
cessing support and selecting appropriate accommodations; on the other hand, about one-third
(34%) of students indicated that facilitators of accommodations use were other individuals, and
another one-third (32%) credited system-level issues.

Makeham and Lee (2012) indicated that most participants endorsed a strong preference for using
oral-delivery accommodations via iPod in comparison with a human reader, and all participants
expressed social discomfort, including embarrassment, when offered exam readers. In contrast,
half of the participants reported that the iPod accommodation did not benefit them personally,
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and that any form of oral delivery would be similarly not helpful. Schmitt and colleagues (2012)
reported that although the lowest-skilled participant benefited most from using the reading pen,
that participant also indicated the lowest degree of satisfaction with the experience. The three
studies (Boltetal., 2011; Holmes & Silvestri, 2012; Shinn & Ofiesh, 2012) also had a diversity
of findings. Focusing on 14 accommodations of interest, Bolt and colleagues (2011) indicated
that the most frequently-used accommodation for a group of postsecondary students was ex-
tended time; they indicated that they also used the accommodation most often in high school.

In a literature review, Holmes and Silvestri (2012) reported that software programs used during
computerized assessments in reading provided supports such as text-to-speech, optical character
recognition (OCR), and synthesized speech, and computerized writing assessments supported
students with speech- or voice-recognition, word prediction, and mind mapping and outlining.
Shinn and Ofiesh (2012) described both universal design and accommodations solutions for
postsecondary students; to address access demands, they identified font size and text-to-speech
software, among others; to address output demands, extended time, word processing and key-
board composition via computer access, and dictation software. Finally, Posey and Henderson
(2012) reported that reading skills constructs were essentially the same for students with visual
impairments using contracted braille during an assessment as they were for students without
disabilities not using accommodations, in that both groups achieved similar results. (See Ap-
pendix F, Table F-10 for more detailed explanation of findings of each study.)

Table 14. Summary of Research Findings on Accommodations at the Postsecondary Level

o Number of
Study Findings .
Studies
Postsecondary student performance 4
Postsecondary faculty perceptions 4
Postsecondary student perceptions 3
Postsecondary accommodations practices/uses 3
Postsecondary accommodations validity 1

Accommodations by Academic Content Assessments

As in the previous report, we analyzed findings according to academic content area that was
the focus of the research. Employing this approach recognized that many accommodations are
associated with specific academic content. Some examples of these cases include: calculators
for math and science assessments, and word processing for writing assessments or constructed
responses on reading, other English language arts (ELA) assessments, and science assessments.
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Some accommaodations, such as oral delivery, may be presented differently depending on the
academic construct being assessed.

We present findings for each content area here according to the frequency with which the content
areas were identified in the set of 49 research studies reviewed, with most prevalent content
areas presented first: 28 findings from 20 studies in mathematics, 26 findings from 15 studies
in reading, 9 findings from 3 studies in science, and 5 findings from 4 studies in writing (see
Figure 4). Analysis of findings for each content area are the same as those we employed earlier
in this report, including the impact of accommodations on assessment performance, percep-
tions about accommodations, construct validity of accommodated assessments, and matters of
implementation and instances of use of accommodations.

Figure 4. Research Findings by Content Area

Number of Findings

©
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Note: The number of findings does not equate with the number of studies, because many studies reported more
than one finding.

Mathematics. Table 15 displays the 28 research findings for accommodations from 20 studies
of mathematics assessments, organized according to research type and participant populations
then sorted by frequency according to the nature of the individual findings. The findings were
diverse, represented by small numbers of studies for each finding, and with little agreement
across the findings. Effects of accommodations on performance comprised the most frequent
type of finding, with 12 findings from 11 studies. Eleven different effects of accommodations
or modifications were reported in these 12 findings; calculator use was the only accommodation
reported in more than one finding. The 10 accommodations were: voice-input speech-output
calculator, American sign language (ASL), oral delivery, basic functions calculator, computer-
ized format, visual chunking representation, math resource guides, extended time, various and
multiple accommodations, and unique accommodations packages; and the one modification
was: shortening the item stem.
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Of the 12 findings, 7 of them pertained to effects for students with disabilities, and 5 pertained
to effects for all students. The most common individual finding, supported by three studies, was
that accommodations did not facilitate improved test performance in math for students with dis-
abilities; this was found for voice-input speech-output calculator (Bouck et al., 2011), various and
multiple accommodations (Cawthon, Kaye, Lockhart, & Beretvas, 2012), and ASL (Cawthon et
al., 2011). Another finding, supported by two studies, indicated that accommodations—includ-
ing oral delivery (Lazarus et al., 2012) and basic calculator (Scarpati et al., 2011)—had mixed
results for students with disabilities, supporting score improvements for some items and not
for other items. The last finding supported by more than one study was that accommodations,
including basic calculator (Engelhard, Fincher, & Domaleski, 2011) and computerized format
with online-delivered accommodations (Patterson et al., 2011), did not support math score
improvements for either students with or without disabilities. The remaining five findings were
unique to one study each, and not supported by other studies; two of these findings pertained
to effects for students with disabilities, and three findings pertained to effects for all students
(See Appendix F, Table F-11 for details of the individual study findings.)

Perceptions of accommodations used during math assessments comprised another set of find-
ings; these six findings were identified in six different studies. Although these findings were
categorized by whose perceptions were examined—students or educators, or both, most of
the findings (n=4) indicated that the various accommodations were perceived as beneficial to
students in terms of their math assessment performance (n=2; Beddow, 2011; Lazarus et al.,
2012) or had some other benefit beside math score (n=2; Patterson et al., 2011; Hodgson et al.,
2012). The other two findings indicated that students expressed preferences for one version of
an accommodation (Zhang, Ding, Stegall, & Mo, 2012) or set of accommodations (Flowers et
al., 2011) over a different accommodation or set. The enhancements reported in these six per-
ception findings numbered five in all, and included accommaodations such as oral delivery (in 2
studies; Lazarus etal., 2012; Hodgson et al., 2012), computerized format with online-delivered
accommodations (Patterson et al., 2011), visual chunking representation (Zhang et al., 2012), and
computerized format (Flowers et al., 2011), along with various modifications (Beddow, 2011).

Finally, researchers in three studies reported five findings about patterns of use of specific math
accommodations and accommodations practices. A finding on use patterns indicated that oral
delivery was provided on math assessments to students with disabilities as a group more often
than many familiar accommodations, such as breaks and calculators (Flowers et al., 2011).
Another use finding was that students with visual impairments most often received large print
during math (and reading) assessments, and others were nearly as frequent, like small group or
individual and extended time (Fox, 2012). The last use pattern findings distinguished between
students with visual impairments who had more and less functional vision. In general, students
using more vision for math (and reading) assessment tasks received fewer accommodations,
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but some students with less vision sometimes received fewer or no accommodations than other
low-vision peers (Zebehazy et al., 2012).

The findings on accommodations practices pertained to oral delivery as it was offered during
state assessments. Oral delivery was administered in various ways, and implemented differently
during math assessments. Oral delivery was provided by human readers to individual students
or to small groups with similar pacing needs. Several researchers pointed out that this accom-
modation was provided in combination with other accommodations due to circumstances (e.g.,
reading aloud during assessment administration required a separate setting and frequent breaks)
rather than as a function of students’ needs on their individual education program (IEP) plans
(Flowers et al., 2011). The math accommodations reported in the five studies that included use
and practices findings were oral delivery (Flowers et al., 2011), large print, setting based, and
extended time (Fox, 2012), and various vision-related accommodations (Zebehazy et al., 2012).
(See Appendix F, Table F-11 for more detailed explanation of findings of each study.)

Table 15. Summary of Research Findings on Accommodations in Mathematics Assessments
(28 findings from 21 studies)

- Number of
Study Findings Findings
MATH PERFORMANCE EFFECTS 12

Students with Disabilities 7
Accommodations did not support improved math performance for students with 3
disabilities.

Accommodations had mixed results on math assessments for students with 5
disabilities.

Accommodations supported improved math performance for students with dis- 1
abilities.

Accommodation set supported improved math performance for students with 1
disabilities more than another accommodation set.

All Students =
Accommodation supported improved math performance for all students. 2
Accommodation did not support improved math performance for either students 1
with disabilities or students without disabilities.

Accommodation provided differential benefits in math performance scores of 1
students with disabilities compared to those of students without disabilities.

A unique modification supported differential benefits for a subset of students 1
with disabilities who were eligible for modified math assessments.

PERCEPTIONS OF ACCOMMODATIONS IN MATH 6

Students/test-takers 4
Students indicated that using accommodations or modifications benefited them >
in terms of math performance score.
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Table 15. Summary of Research Findings on Accommodations in Mathematics
Assessments (28 findings from 21 studies) (continued)

- Number of

Study Findings Findings
Students indicated that using accommodations benefited them beyond math 1
performance score improvements.
Students with disabilities expressed preference for using one version of an ac- 1
commodation over another on the math test.

Educators 1
Educators indicated that using accommodations benefited students beyond 1

math performance score improvements.
Students/test-takers and Educators 1

Students with disabilities and their teachers indicated students’ preference for
using one accommodation package over another on the mathematics tests.

USES AND PRACTICES ON MATH ASSESSMENTS 5
A common math assessment accommodation provided to students with dis-

S . 1
abilities was oral delivery.
The oral delivery accommodation on math assessments has had variations in 1
its manner of administration.
The oral delivery accommodation was implemented differently in math than in 1
other content areas.
Common accommodations for students with visual impairments on math as-

- . - . 1

sessments included large print, setting based, and extended time.
This subset of students with visual impairments had unusual accommodations 1
use patterns.
MATH ASSESSMENT VALIDITY 5
Construct validity was affected by other factors. 2
The accommodations did not change the math constructs being tested. 2
The accommodations or modifications changed the math construct/s. 1

Note: Some of these 21 studies reported support for more than one category of findings.

Reading. Table 16 presents the 26 findings from 16 studies about accommodations in reading
assessments, according to participant population then frequency of findings. Reading accom-
modation findings were wide-ranging, similar to math findings. The most frequent category of
finding was effects of accommodations on reading assessment performance, with 11 findings
from 11 studies. Eight enhancements’ effects were reported in these 11 findings, with oral de-
livery, extended time, and accommodations packages reported in more than one finding each.
The nine enhancements included seven accommodations: oral delivery (via reading pen and via
text-to-speech software), extended-time (2 studies), ASL, digital format, accommodation pack-
ages (3 studies), and various and multiple accommodations (1 study); and two modifications:
shortening the item stem and adding graphics. Six of the eleven findings pertained to effects for
students with disabilities, and five pertained to effects for all students. Only two findings were
supported by more than one study each. The first of these was that accommodations facilitated
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higher reading performance, found for extended time (Gregg, 2012) and oral delivery (Holmes
& Silvestri, 2012). The second finding was that accommodations had mixed results for students
with disabilities, found for comparisons of accommodations categories (Cawthon et al., 2012)
and for reading pen effects (Schmitt et al., 2012). The remaining seven findings were unique to
one study each, and not supported by other studies; two of these findings pertained to effects for
students with disabilities, and five findings pertained to effects for all students. (See Appendix
F, Table F-12 for details of the individual study findings.)

The next most frequent type of findings was accommodations patterns of use and practices for
reading assessments. These seven findings were reported in six different studies.

Use patterns comprised five findings from four studies. Two studies (Fox, 2012; Kim, 2012)
supported the general finding that two of the most frequently used accommodations for students
with visual impairments on reading assessments were large print and extended time. Each study
diverged from the other in finding additional common accommaodations: Fox (2012) indicated
that other frequent accommodations for this group were small group and individual settings,
and Kim (2012) included braille as a frequent accommodation for students with visual impair-
ments in South Korea. Another finding was that one of the most frequently provided reading
accommodations for students with disabilities in general was oral delivery using human readers
(Flowers et al., 2011). The fourth finding was from a literature review (Gregg, 2012) that indi-
cated that youth with learning disabilities, in the context of post-secondary settings, commonly
received presentation accommodations—primarily oral delivery using text to speech or human
readers—and timing/scheduling accommodations—primarily extended time, frequent breaks,
unlimited time, and testing over multiple days.

The last use pattern finding distinguished between students with visual impairments who had
more and less functional vision: in general, students using more vision for reading (and math)
assessment tasks received fewer accommodations, but some students with less vision sometimes
received fewer or no accommodations than other low-vision peers (Zebehazy et al., 2012). The
findings on accommodations practices—supported by two studies (Flowers et al., 2011; Holmes
& Silvestri, 2012)—indicated that oral delivery was administered based on circumstances during
reading assessments. The contexts diverged in these two studies. Flowers and colleagues (2011)
found that, during state reading assessments, this accommodation was provided in combination
with other accommodations due to circumstances—oral delivery during assessment adminis-
tration required a separate setting and frequent breaks—rather than as a function of students’
needs on their individual education program (IEP) plans). Holmes and Silvestri (2012) reported
that, in postsecondary reading testing, oral delivery was provided through computer software,
which provided functions such as text to speech and optical character recognition (OCR). The
reading accommodations reported in the seven use and practices findings were large print and
extended time (Fox, 2012; Kim, 2012), small group and individual (Fox, 2012), braille and oral
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delivery—provided by human readers (Kim, 2012), and other visual, tactile, and response-type
accommodations (Zebehazy et al., 2012) for students with visual impairments; oral delivery
(Gregg, 2012; Holmes & Silvestri, 2012) for students with learning disabilities; and oral deliv-
ery provided by human readers and text-to-speech software (Flowers et al., 2011) for students
with disabilities in general.

Researchers in five studies reported five findings about perceptions of accommodations used dur-
ing reading assessments. These findings were categorized by whose perceptions were examined:
students only—three findings, educators only—one finding, and students and educators—one
finding. Generally, the findings indicated that accommodations for reading assessments were
perceived positively. The most common finding, from two studies (Kim, 2012; Flowers et al.,
2011), was that students with disabilities had preferences for accommodations delivered in
certain ways, over accommodations delivered in other ways. The accommodations reported in
these five perception findings were oral delivery provided by human reader (Kim, 2012) and
reading pen (Schmitt et al., 2012), contracted braille (Posey & Henderson, 2012), and comput-
erized format (Flowers et al., 2011), along with accommodations as assigned on students’ IEPs
(Feldman et al., 2011).

Finally, three findings were identified in the 2011-2012 body of research that pertained to po-
tential effects that accommodations might have on reading constructs being assessed. All three
findings affirmed that accommodations—text-to-speech software for students with reading dis-
abilities (Flowers et al., 2011), contracted braille for students with visual impairments (Posey
& Henderson, 2012), and online test modes for students with learning disabilities (Taherbhai
et al., 2012)—did not change the reading constructs being tested. (See Appendix F, Table F-12
for more detailed explanation of findings of each study.)

Table 16. Summary of Research Findings on Accommodations in Reading Assessments (26
findings from 16 studies)

- Number of

Study Findings Findings
READING PERFORMANCE EFFECTS 11

Students with Disabilities 6
Accommodations had mixed results on reading assessments for students with 5
disabilities.
Accommodations supported improved reading performance for students with >
disabilities.
Accommodation set supported improved reading performance for students with 1
disabilities more than another accommodation set.
Accommodations did not support improved reading performance for students 1
with disabilities.

All Students S
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Table 16. Summary of Research Findings on Accommodations in Reading Assessments
(continued)

— Number of
Study Findings Findings
Accommodations package supported improved scores for all students in an 1
equal manner.
Accommodation provided differential benefits in reading performance scores of 1
students with disabilities compared to those of students without disabilities.
A unique modification supported differential benefits for a subset of students
with disabilities who were eligible for modified reading assessments.
Accommodations package supported improved scores for students with dis- 1
abilities.
Accommodation did not support improved scores for students with disabilities 1
more than the paper assessment format.
USES AND PRACTICES ON READING ASSESSMENTS 7
Common accommodations for students with visual impairments on reading as- >
sessments included large print and extended time.
The oral delivery accommodation has had variations in its manner of adminis- 2
tration during reading assessments.
A common reading assessment accommodation provided to students with dis- 1
abilities was oral delivery.
Common categories of reading assessment accommodations provided to youth 1
with learning disabilities include presentation and timing.
This subset of students with visual impairments had unusual accommodations 1
use patterns.
PERCEPTIONS OF ACCOMMODATIONS IN READING 5
Students/test takers only 3
Students expressed a preference for one or more accommodations over one or 1
more others.
Students indicated that using accommodations benefited them beyond perfor- 1
mance score improvements.
Student perceptions were mixed about the accommodations studied.
Educators only
Educators recommended improvements in test administration instructions in 1
order to ensure appropriate supports including accommodations were provided.
Students/test takers and Educators 1
Students with disabilities and their teachers indicated students’ preference for 1
using one accommodation package over another on the reading tests.
READING ASSESSMENT VALIDITY 3
The accommodations did not change the reading construct/s being tested. 3

Note: Some of these 16 studies reported support for more than one category of findings.

Science. Table 17 details the 9 findings from three studies concerning science assessment accom-
modations. These findings were categorized into four types, in descending order of frequency:
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performance effects, perceptions, accommodations uses and practices, and validity. There was
little agreement either across or within categories in the nature of their findings. For instance,
of the four findings about accommodations’ effects on performance, two indicated a similar
conclusion, and one directly conflicted with that conclusion. An enhancement—shortened item
stems—supported improved science assessment performance for all students, both with and
without disabilities (Kettler et al., 2012), and an accommodation—oral delivery via recording—
supported improvement in one part of a science testing module for all students (Shelton, 2012).
Alternately, two other enhancements—~bulleted text and simplified graphics—did not support
improvements in science assessment scores for all students (Kettler et al., 2012). The fourth effects
finding was that a set of accommodations, printed text format with a human reader, supported
greater improvements in science scores larger assessment score results than the score changes
by the other set, which was a digital format with text-to-speech software (Flowers et al., 2011).

Researchers in three studies reported three findings about perceptions of accommodations
used during science assessments. These findings were categorized by whose perceptions were
examined: students only—two findings, and students and educators—one finding. Generally,
the findings indicated that accommodations for science assessments were perceived positively.
A closer review indicated that the findings differed beyond this salient point. One finding was
that students expressed the general opinion that enhancements benefited them on assessment
performance (Kettler et al., 2012), and another was that students perceived that a unique oral
delivery accommodation, in which characters from a virtual environment each “spoke” through
pre-recorded audio to test takers, was not distracting to assessment completion (Shelton, 2012).
The third finding was that both teachers and students reported that students showed a preference
for digital assessment format over printed text format, even though there was no improvement
in performance (Flowers et al., 2011).

Another set of findings was accommodations patterns of use and practices during science assess-
ments; these two findings were reported in one study. One finding pertained to use patterns, and
one finding was about accommodations practices. Both reported on oral delivery, accompanied
by print format and digital format science assessments. Flowers and colleagues (2011) reported
that oral delivery using human readers was one of the most frequently provided accommodations,
according to state extant data; they contextualized that the frequent use during science assess-
ments is consistent with many states findings. In the same study, and as was observed about
oral delivery during math and reading state assessments, the accommodation was administered
during science assessments by human readers in combination with other accommodations be-
cause reading aloud required a separate setting and frequent breaks rather than as a function of
students’ needs on their individual education program (IEP) plans (Flowers et al., 2011).
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Finally, one validity finding was observed about the impact of accommodations on science
constructs. Flowers and colleagues (2011) reported that text-to-speech software did not change
the science constructs being assessed. This was consistent with the same impact noted by these
researchers for math constructs and reading constructs. (See Appendix F, Table F-13 for more
detailed explanation of findings of each study.)

Table 17. Summary of Research Findings on Accommodations in Science Assessments
(9 findings from 3 studies)

- Number of

Study Findings Findings
SCIENCE PERFORMANCE EFFECTS 3

All Students 3
Enhancement supported improved science performance for all—students with 1
disabilities as well as students without disabilities.
Enhancements did not support improved science performance for all—students 1
with disabilities as well as students without disabilities.
Accommodation supported improved science assessment performance of all 1
students.
Enhancement supported improved science performance for all—students with 1

disabilities as well as students without disabilities.
Students with Disabilities 1
Accommodation set supported improved science performance for students with

disabilities more than another accommodation set. 1

PERCEPTIONS OF ACCOMMODATIONS IN SCIENCE 3
Students/test-takers 2

Students indicated that using enhancements benefited them in terms of perfor- 1

mance score.

Students indicated that using accommodations benefited them beyond perfor- 1

mance score improvements.
Students/test-takers and Educators 1

Students with disabilities and their teachers indicated students’ preference for
using one accommodation package over another on the science tests.

USES AND PRACTICES ON SCIENCE ASSESSMENTS 2
A common accommodation provided to students with disabilities was oral deliv-

1
ery.
The oral delivery accommodation has had variations in its manner of adminis- 1
tration.
SCIENCE ASSESSMENT VALIDITY 1
The accommodations did not change the science construct being tested. 1

Note: Some of these 3 studies reported support for more than one category of findings.

Writing. Table 18 presents the six findings from four studies about accommodations in writing
assessments. Writing accommodations findings were categorized into three types: performance
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effects, uses and practices, and impact on validity. The most frequent findings category was
effects of accommodations on writing assessment performance, with three findings from two
studies. Mostly, accommodations were reported to have supported improved performance
for youth and adults with disabilities, for extended-time (Gregg, 2012) and word-processing
(Holmes & Silvestri, 2012). Another finding was that word-processing had inconclusive effects
for adults with learning disabilities completing writing tests, according to a literature review
(Gregg, 2012). A meta-analysis (Gregg & Nelson, 2012) studying writing performance effects
for students with and without disabilities yielded that youth with learning disabilities benefited
more from extended-time than youth without disabilities.

The other two findings types were writing accommodations uses and practices and writing ac-
commodations’ effects on assessment validity. Oral delivery had implementation variations in
the literature review (Holmes & Silvestri, 2012), in that the text-to-speech software examined
had several supports such as speech- or voice-recognition, as well as other writing supports. The
researchers also noted that the research literature paid much more attention to other academic
content and little to writing specifically. The validity finding detailed that the manner of scoring
writing tests and assessments changed the construct of writing (Koutsoftas & Gray, 2012). (See
Appendix F, Table F-14 for more detailed explanation of findings of each study.)

Table 18. Summary of Research Findings on Accommodations in Writing Assessments (6
findings from 4 studies)

Study Findings Eil;]rgitr)gsm

WRITING PERFORMANCE EFFECTS 4
Students with Disabilities 3

Accommodation supported improved writing performance for students with dis- 5

abilities

Accommodation neither supported nor failed to support improved writing perfor- 1

mance scores of students with disabilities
All Students 1

Accommodation provided differential benefits in writing performance scores of
students with disabilities compared to those of students without disabilities

USES AND PRACTICES ON WRITING ASSESSMENTS 1
The oral delivery accommodation has had variations in its implementation
WRITING ASSESSMENT VALIDITY

The manner of scoring writing tests and assessments changed the writing
construct/s being tested

Note: Some of these 4 studies reported support for more than one category of findings.
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Accommodations in English Language Proficiency Assessments

Although uncommon in the research about accommodations for students with disabilities, one
study (Kuti, 2011) examined the performance effects of accommodations on English language
proficiency (ELP) assessments. The research participants were English language learners who
had disabilities, and the findings described the use of enhancements—in this case, the changes
to test directions, presentation formats, timing, and detailed test anxiety-reducing practices. (See
Appendix F, Table F-15 for more detailed explanation of findings of the study.)

Limitations and Future Research Directions

The researchers of most of the studies (n=39) in this body of research literature discussed sev-
eral limitations (n=85) that provided context for the results they reported. Table 19 presents the
categories of limitations. We identified all limitations reported in the studies and categorized
them as fitting in these categories: methodology, sample characteristics, results, test/test con-
text, and other. We also noted when none were reported by researchers. Of the 39 studies, 30 of
them identified more than one category of limitation each; the overall average was about two
limitation categories per study.

The most commonly reported category of limitations in 2011-2012 studies was sample charac-
teristics (n=27), which usually referred to the issue that the sample was smaller or narrower than
intended or required. This issue yielded a challenge to population representativeness, limiting the
generalizability of the findings beyond the research participants. Almost as frequently reported
were limitations about results (n=23), when researchers indicated that confounding factors
constrained the accuracy or consistency of the data, limiting the confidence readers would hold
about the study’s results. Methodology limitations were also fairly common (n=20); these were
flaws in research design or practices. Examples of methodology limitations included: students
were provided multiple accommodations, limiting strong claims about relative gains supported
by individual accommodations, and randomization of assessment accommodations conditions
was not possible when using extant data set. Methodology limitations pertained to problems with
random selection of participants, when sampling from a population, and random assignment of
participants to study conditions. We observed test and test context limitations less commonly,
in one-third of the studies (n=13). These types of limitations typically referred to the degree of
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authenticity of the testing circumstances, especially pertaining to accommodations. Examples
included when students’ experience with accommodations was uncertain (Posey & Henderson,
2012), and when the interface between assessments and accommodations was less than ideal
(Beddow, 2011; Bouck et al., 2011).

Table 19. Categorized Limitations Identified by Authors

Limitation Category Number of Studies?
Sample Characteristics 27
Results 23
Methodology 20
Test/Test Context 13
No Limitation Listed 8
Other 3

aThirty studies included more than one category of limitations, represented in 2 to 4 limitations categories.

The researchers of most of the studies (n=44) in this body of research literature discussed several
future research directions (n=90); these provided indicators of lessons they learned as well as
their views of the next relevant steps needed to confirm or extend the current studies. Table 20
presents the categories of limitations; we identified all future research directions reported in the
studies and categorized them as fitting in these categories: methodology, sample characteristics,
results, test/test context, and other, and noted when none were reported by researchers. Of the 44
studies, 32 studies identified more than one future research direction category each; the overall
average was about two categories per study.

The most commonly reported category of future research directions in 2011-2012 studies was
methodology (n=24), where researchers pointed to additional angles that could be taken to
increase the field’s knowledge and understanding about accommodations—often suggesting
qualitative methods to uncover meaning beneath findings of the current studies. This category
was closely followed by research ideas about test or test context (n=21), where researchers
indicated the need for improvements in assessments in terms of accessibility, and the need for
deeper understandings of how accommaodations might support this goal. Ideas about sample
characteristics (n=18) as well as results (n=17) to pursue in future research were also fairly com-
mon. Typical directions about sample characteristics were engaging different types of students
to affirm or find exceptions to the current studies’ findings. Examples of results-related future
research directions included discovering the effects of accommodations beyond the academic
content scope of the current studies (Patterson et al., 2011), and to identify factors that might
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influence assessment scores (Bouck et al., 2011; Schmitt et al., 2011). Finally, the “other” cat-
egory numbered 10 studies with various unrelated ideas that were outside of the categories we
used, such as investigating the effects of professional development activities in changing faculty
attitudes (Leyser et al., 2011), developing appropriate procedures to systematize identification
of disabilities (Bolt et al., 2011), and analyzing practical benefits of using computerized testing
(Patterson et al., 2011).

Table 20. Categorized Areas of Future Research Directions ldentified by Authors

Future Research Number of Studies®
Methodology 24
Test/Test Context 21
Sample Characteristics 18
Results 17
Other 10
No Future Directions Listed 7

aThirty-two studies listed directions for future research that fit into multiple categories.

Discussion

Several themes are evident in the research studies published in 2011 and 2012, especially in
relation to the research studies from 2009 and 2010, which were reported in the previous NCEO
accommodations research review (Rogers et al., 2012). We address here themes of purposes,
research designs, assessment types, study participant characteristics, accommodations, academic
content areas and research findings associated with them, and study limitations and future re-
search directions. We conclude with several comments on promising trends overall.

Research Purposes

Accommodations research literature has continued to change in its focuses. In comparison
with the research purposes for studies in 2009-2010, the purposes for studies in 2011-2012
have seemed to change in priorities. In 2009-2010, the purpose of comparing scores between
participant populations related to the effects of accommodations during assessments comprised
the largest proportion of studies (at 52%), and the second most frequently-studied purpose was
examining perceptions and preferences about accommodations (at 40%). In contrast, in 2011-
2012, the order has shifted to 47% of studies inquiring about perceptions and preferences and
44% examining accommodations’ effects on assessment performance. Other purposes have
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become more prominent in researchers’ attention; namely, research summaries have shifted from
17% of all studies in 2009-2010 to 29% of all studies in 2011-2012, and investigations of test
validity were 6% of all studies in 2009-2010 and were 14% in 2011-2012. Incidentally, some
purposes have decreased in their proportion of all studies: discussing issues comprised 38% of
2009-2010 studies and 29% of 2011-2012 studies, and evaluating test structure comprised 10%
0f 2009-2010 studies and 4% of 2011-2012 studies. However, accommodations use and imple-
mentation practices were similar in proportion to all studies since they were 21% of2009-2010
studies and 24% of 2011-2012 studies. Additionally, addressing multiple purposes in each study
has continued to be the norm, with nearly 80% of the studies having at least two purposes; in
fact, in 2011-2012, about 10% of the studies had four purposes, whereas the maximum number
of purposes in the 2009-2010 studies was three. Similar to 2009-2010, many of the studies in
2011-2012 combined the purposes of comparing scores related to the effect of accommodations
on assessments and examining perceptions and preferences about accommodations.

Research Types and Data Collection Sources

Half of the research studies in 2011-2012 were quasi-experimental (41%) or experimental (10%).
Quasi-experimental and experimental designs comprised a smaller proportion of the studies
in 2011-2012 than in 2009-2010. However, the proportion of descriptive quantitative studies
was nearly identical (about 20%) across the two time periods. Similarly, the data sources were
alike—about two-thirds were primary sources and one-third were secondary sources (such as
extant or archival data) in 2009-2010 and in 2011-2012. Further, the categorical data are about
evenly split between 2011 and 2012, much like between 2009 and 2010 in the last report. Only
one exception was noted to this pattern in 2011-2012: for descriptive quantitative studies, four
used secondary data in 2012 and only one used secondary data in 2011.

Data Collection Methods

Comparing 2009-2010 studies’ data with 2011-2012 studies’ data, the collection methods were
very similar in frequency of use. The most common method was administering tests, used about
65% of the time in 2009-2010 and almost 60% of the time in 2011-2012. Interviews were put to
use in about 14% of the studies, and observation in about 6% of the studies, in both 2009-2010
and 2011-2012. There were only a few, and relatively small, differences in use frequency. The
second most frequent method was using surveys, employed about 52% of the time in 2009-
2010 and 43% of the time in 2011-2012. Article review, a method engaged for literature reviews
and meta-analyses, was used for 6% of the studies in 2009-2010, but for 14% of the studies in
2011-2012. Analysis of state policies was utilized in 2009-2010 but not in 2011-2012. In both
sets of research, about 35% of the studies employed more than one method of data collection.
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Research Participants

School Level

Accommodations research has varied in the school level of research participants. We use the
term “school level” to clarify that we are distinguishing between elementary, middle school,
and high school. The apparent pattern of increased analysis of multiple school levels within the
same studies, which was mentioned for the 2009-2010 studies, has sustained at about 25% of
the studies in 2011-2012. There were only minor differences between the proportions of stud-
ies when comparing school levels in 2009-2010 and 2011-2012. About 27% of studies in each
time frame engaged elementary student participants. Nearly 38% of studies in 2009-2010, and
around 43% of studies in 2011-2012, involved middle school student participants. About 21%
of studies in each time frame examined data of high school students. Nearly 15% of studies in
2009-2010, and around 12% of studies in 2011-2012, employed postsecondary participants.
Finally, the same proportion of studies (about 25%) did not involve students as participants in
2009-2010 and 2011-2012.

Disability Categories

The disability categories of study participants with disabilities differed when comparing 2009-
2010 studies and 2011-2012 studies. The overall proportion of participants in many disability
categories decreased. Students with attention-related disabilities (i.e., students identified with
attention-deficit hyperactivity disorder, or ADHD) participated in 33% of 2009-2010 stud-
ies and 13% of 2011-2012 studies. Similar decreases occurred for participants with physical
disabilities, from 27% in 2009-2010 to 10% in 2011-2012 studies, and for participants with
multiple disabilities, from 24% in 2009-2010 to 7% in 2011-2012. Additional decreases are
reported here in descending order of difference: for participants with intellectual disabilities,
from 24% to 10%; for participants with hearing impairments or deafness, from 27% to 17%; and
for visual impairments or blindness, from 30% to 23%. Among disability groups, only speech/
language impairments received about the same amount of attention, in terms of proportion of
studies with participants (20%), in 2009-2010 and 2011-2012. On the other hand, the propor-
tion of studies engaging participants without disabilities increased from 33% in 2009-2010 to
50% in 2011-2012, students with learning disabilities increased from 53% to 57% of relevant
studies, and students with autism increased from 15% to 17%. We must note that a number of
studies were excluded from these calculations because they did not include individuals using
accommodations, whether K-12 students or youth in postsecondary settings, as well as studies
in which the disability categories were not reported. The relative number of excluded studies
increased from 15 of 48 in 2009-2010 to 17 of 49 in 2011-2012 (see Table 8 for further details).
A measure of the decreases in the numbers of studies engaging students in several disabilities

44 NCEO



categories seems to be related to the decrease in the overall proportion of quasi-experimental
and experimental studies (comprising nearly 10% fewer), studies that examined the impact of
accommodations on assessment performance for students with various disabilities.

Accommodations

In 2011-2012, research findings highlighted eight specific accommodations, in four of the five
accommodation categories. In the previous report, spanning 2009-2010, we discussed findings
about 10 specific accommodations in four categories. In the presentation category, the 2009-2010
accommaodations were oral delivery, braille, and large print; in contrast, 2011-2012 presentation
accommodations were oral delivery and visual chunking representation (VCR). In 2009-2010,
equipment/materials accommodations were computer administration, calculator, and American
sign language (ASL) recording; in 2011-2012, computer administration, basic (four-function)
calculator, voice-input/speech-output (V1SO) calculator, and ASL presented via DVD, comprised
this category. In 2009-2010, response accommaodations were partial scribe, word processing, and
virtual manipulative; by contrast, only word-processing was specifically examined in 2011-2012.
Finally, the timing/scheduling category was represented by extended time in both 2009-2010
and 2011-2012. Additionally, in 2011-2012, modifications were mentioned, including: math
resource guides, shortening of item stems, bulleted text, and simplified graphics.

The effects of specific accommodations during various assessments and testing continued to
receive heightened attention through the analyses of primary data sources. Similar to 2009-
2010, primary data sources were used in 69% of studies, or 33 out of 48 studies, whereas in
2011-2012, 65% of studies, or 32 of 49 studies, used primary data sources.

Academic Content Areas and Associated Research Findings

Accommodations for mathematics and reading assessments continued to be the most commonly
examined in 2011-2012 studies, with the number of studies on reading-related accommodations
increasing (over 2009-2010) to the point where research on math and reading produced similar
numbers of findings in 2011-2012. Accommodations for science assessments drew attention by
researchers to similar degrees, with nine identified research findings for 2011-2012 and seven
in 2009-2010; still, the number of studies differed, with seven studies in 2009-2010 and three in
2011-2012. Accommaodations for writing assessments were investigated by similar numbers of
studies, with three studies in 2009-2010 and four studies in 2011-2012; the number of findings
differed, with three findings in 2009-2010 and six findings in 2011-2012. Accommodations for
social studies assessments were studied twice in 2009-2010, but not at all in 2011-2012. The
2009-2010 studies that investigated accommodations in multiple content areas numbered 13;
there were 7 in 2011-2012 studies. It appeared that the outlying year was 2010, in which nine
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studies investigated accommodations in multiple content areas; the other three years averaged
about four such studies.

When examining the findings by specific accommodation, we observed some interesting compari-
sons and contrasts for the 2011-2012 studies in relation to the 2009-2010 studies. In 2011-2012,
the performance effects of oral delivery (i.e., human reader, text to speech, pre-recorded audio)
were more qualified in the sense that the nature of their support for students with disabilities was
mostly conditioned on student characteristics or testing conditions; in 2009-2010, in contrast, the
studies reported a more generalized and definitive improvement for students with disabilities.
A similarity across the two sets of studies is that only one study in each set (Lindstrom, 2010;
Lazarus et al., 2012) investigated the performance effects for only math; the rest studied effects
on reading assessments—or both reading and math, in the case of Jordan (2009).

Findings on the impact of computer administration were reported in studies published in 2011-
2012, but with less frequency and with more problematic outcomes than in 2009-2010. Previ-
ously, three of the four relevant studies found that this accommodation benefited students with
disabilities—covering the content area of math, or for college coursework in social sciences. In
2011-2012, on the other hand, the three studies indicated that computer administration did not
support improved scores for students with disabilities or even for students without disabilities;
this finding spanned the content areas of math, reading, and other constructs of language arts.

The calculator accommodation was studied nearly as often in 2011-2012 as it was in 2009-
2010—that is, there were three studies in 2009-2010 and two studies in 2011-2012. The findings
showed more positive, although nuanced, support for students with disabilities’ performance,
in contrast to the 2009-2010 study findings that mostly indicated little benefit for students with
disabilities. Both 2011-2012 studies examined the impact of calculators on math assessments,
and no studies examined effects on science assessments.

The extended-time accommodation’s effect on assessment performance was investigated in
three studies in 2011-2012, and in five studies in 2009-2010. The slight tendency mentioned in
2009-2010 studies toward examining the impact of this accommodation for students in post-
secondary education has continued to a similar degree in 2011-2012, with one study (Gregg
& Nelson, 2012) presenting a meta-analysis of extended time and its impact for transitioning
adolescents with learning disabilities. The findings about the extended-time accommodation in
2009-2010 studies ranged across several content areas; this finding of various content areas has
continued in 2011-2012, with academic areas included reading only (Brown et al., 2011) and
math, reading and writing (Gregg & Nelson, 2012), and unspecified academic content areas in
the third study, a literature review (Lovett, 2011).
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Perceptions

In another set of studies from 2011 through 2012, researchers described perceptions about
accommodations, as expressed by test-takers and educators, through surveys, focus groups,
or interviews. In this timeframe, the studies produced 24 findings, in comparison with 14 in
2009-2010. Students’ perceptions were reported in 13 findings in 2011-2012, and 9 in 2009-
2010. Educators’ perceptions were reported in 11 findings in 2011-2012, and 4 in 2009-2010.
Through closer examination of student perception findings, we identified in 2011-2012 many
more findings indicating that students were more positive about various accommodations, both
in relation to assessment performance (n=4) and about additional benefits (n=4); in contrast,
we noted in 2009-2010 that students expressed “mixed” perceptions about accommodations
(n=2). In addition, student perception findings decreased from five findings about preferences
of one version of specific accommodations over another in 2009-2010 to only two studies of
this type in 2011-2012.

Educator perceptions about accommodations seem to have shifted from being described as
“mixed” (n=3) or positive (n=1) in 2009-2010; instead, in 2011-2012, educator perceptions
were reported to be either varying degrees of positive (n=3) or generally positive (n=3). Also,
descriptions of educators’ reflections findings increased to four studies in 2011-2012. These
studies addressed educators’ reflections on their own knowledge of, and familiarity with, various
accommodations. Finally, one study in 2009-2010 (Jordan, 2009) noted that different participant
groups—students, teachers, and parents—nhad various and different views of accommodations;
in contrast, a similar study in 2011-2012 (Flowers et al., 2011) reported on similar views of
accommodations from both students and educators. When analyzing perceptions findings by
academic content area, there have been several changes. In 2009-2010, about 25% of studies
about mathematics included accommaodations perceptions; the 2011-2012 proportion for math
was 29%. In reading, the 2009-2010 perceptions studies accounted for approximately 17% of
that content area; the corresponding 2011-2012 proportion was about 31% of studies, and about
20% of all findings. All three 2011-2012 science studies had at least a component about accom-
modations perceptions, whereas in 2009-2010, only one of seven studies reported these types of
findings. Finally, perceptions of writing-related accommodations have remained uninvestigated
from 2009 through 2012.

Validity

The increased emphasis on the impact of accommodations on construct validity in the 2009-2010
literature changed in 2011-2012—from 21 findings then to 8 findings. The relevant statistic in
2007-2008 was also eight findings. A contrast was found in the nature of the research findings,
in that 2009-2010 studies predominantly indicated that accommodations did not influence
academic construct measurement in nearly all of the findings pertaining to validity. Construct
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validity findings in 2011-2012 studies were more complicated than in 2009-2010: three find-
ings indicated no impact on reading, science, and math constructs; two findings indicated that
math construct validity (Randall, Cheong, & Engelhard, 2011) was affected, as were the validi-
ties of various academic constructs (Lovett, 2011). Finally, three findings indicated that other
factors mediated the relationship between accommodations and the academic constructs being
measured on the assessments.

Limitations

The most noticeable difference between the accommodations research of 2009 through 2010 and
the research of 2011 through 2012 in terms of researchers’ identification of limitations of their
studies is the change in the rank-ordering of the five categories of limitations. The 2011-2012
studies listed in order of frequency were: sample characteristics, results, methodology, test/test
context, and other; in contrast, the 2009-2010 studies listed in order of frequency were: meth-
odology, sample characteristics, results, test/test context, and other. Within this observation, the
largest difference was that results-type limitations numbered 23 in 2011-2012, compared to only
12in 2009-2010. There were only 20 methodology-related limitations in 2011-2012, compared
to 29 in 2009-2010. Other comparisons of limitations between the timeframes yielded modest
differences. In 2011-2012, researchers identified no limitations in 16% of the studies, and we
classified limitations as “other” in 6% of the studies. In 2009-2010, researchers identified no
limitations in about 21% of the studies, and we classified limitations as “other” in about 13% of
the studies. Additionally, researchers noted more types of limitations and future research direc-
tions in each study in 2011-2012. In the 2011-2012 studies, 61% of the studies reported more
than one limitation category, whereas multiple limitation categories in 2009-2010 were identi-
fied in 54% of the studies. Further, the 2009-2010 studies averaged about 2 types of limitations
per study, but the 2011-2012 studies averaged 2.1 types of limitations per study. It is difficult
to discern whether this difference is a trend, yet it seems that more study researchers reported
limitations, and more types of limitations were being reported in those studies that noted them,
than in the previous time span studied.

Future Research Directions

When comparing the reporting of future research directions in the 2011-2012 studies and the
2009-2010 studies, there was a change in the rank-ordering of the five categories used to classify
them, and also a change in prevalence of studies in the categories. Test and/or test context-related
directions were identified in 21 studies in 2011-2012, compared to 15 studies in 2009-2010,
and sample characteristics denoted research ideas in 18 studies in 2011-2012, compared to 15
studies in 2009-2010. Also, we observed results-oriented future research directions in 17 stud-
ies in 2011-2012, compared to 5 studies in 2009-2010. In 2011-2012, researchers identified no
future research directions in 14% of the studies, and we classified limitations as “other” in 20%
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of the studies. In 2009-2010, researchers identified no limitations in about 19% of the studies,
and we classified future research directions as “other” in about 13% of the studies. Additionally,
researchers noted more limitations and future research directions in each study in 2011-2012.
In the current studies, 65% of the studies reported more than one future research direction,
whereas multiple future directions in 2009-2010 were identified in 42% of the studies. Further,
the 2009-2010 studies averaged about 1.7 future research direction categories per study, but
the 2011-2012 studies averaged 2.1 categories per study. It seems possible that this difference
could be a trend because the differences were broader than for the limitations.
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Appendix A

Research Purposes

Table A-1. Purpose Category: Study or Compare Perceptions of Accommodation Use (n=23)

Author/s

Stated Research Purpose

Also

Beddow (2011)

Identify test-takers’ perceptions about their testing experiences; also,
discern effects of using accommodations and modifications for students
who were eligible for participating in state alternate assessments based
on modified achievement standards (AA-MASs), when administered
mathematics items under grade-level and alternate standards conditions;
finally, summarize research findings on the effects of accommodations
and/or modifications provided during states’ AA-MASSs.

A-2,
A-3

Bolt et al.
(2011)

Inquire from postsecondary students with reading and writing disabilities
about their experiences of 14 accommodations including 5 forms of read-
aloud (including human reader and via various media), dictionary, large-
print, extended-time, more frequent breaks, individual setting, small-group
setting, dictated response (to scribe or to recording), and word-processor
with spell-check; also, uncover from accommodations users about what
hindered and facilitated their accommodation use.

A-5

Bouck et al.
(2011)

Investigate the impact of a computer-based voice-input, speech output
calculator on test-taking behaviors of students with visual impairments,
and the perspectives of these students regarding using the accommoda-
tion.

N/A

Brockelmann
(2011)

Uncover academic strategies including assessment accommodations that
higher education faculty use with students who have psychiatric disabili-
ties, and discern strategy differences of degree and kind between faculty
teaching science, technology, engineering, and mathematics (STEM)
courses, and faculty who teach courses in other academic disciplines.

N/A

Feldman et al.
(2011)

Investigate the possible influence of the factors of test-related anxiety,
test-related self-efficacy, motivation to work hard on tests, and positive
regard for large-scale achievement tests in general, also, examine the dif-
ferent scoring patterns that students with disabilities and students without
disabilities have during reading and language arts achievement assess-
ments.

Flowers et al.
(2011)

Explore the perspectives of students and educators about the testing
experience; discover possible performance variation in an extant data

set of students with disabilities using read-aloud on paper-and-pencil and
computerized formats; also, clarify whether item difficulty was associated
with item format; finally, discern construct validity related to the formats of
the assessment.

A-2,
A-6,
A-7
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Author/s

Stated Research Purpose

Also

(2012)

Hodgson et al.

Describe perspectives of special educators regarding read-aloud, in-
cluding the differing use and implementation with reading versus math
assessments, including that math requires more administrator preparation
and content knowledge; also, discuss issues regarding additional ben-
efits, beyond access, such as increased endurance and motivation and
decreased concentration under some circumstances.

A-4

lhori (2012)

Investigate postsecondary faculty perceptions of various accommoda-
tions as provided in 2-year and 4-year programs; contextualize this
study’s findings with the current research literature; also, discuss issues
of youth with attention-deficit hyperactivity disorder (ADHD); finally, report
on accommodation knowledge and practices of postsecondary faculty
members.

Kettler et al.
(2012)

Report on students’ perceptions of assessment enhancements; compare
extant state mathematics assessment data of students with various dis-
abilities and students without disabilities when using presentation accom-
modations and calculators; also, compare the effects of modifications
and accommodations on alternate science (biology) assessment items
for students with disabilities who were eligible or not eligible for modified
assessment, along with students without disabilities; finally, determine
construct validity of the items when using enhancements.

Kim (2012)

Report about test-takers’ experiences while completing assessment
items; also, compare the effects of read-aloud, when offered and not of-
fered, along with large print, braille, and extended time, for students with
and without visual impairments; finally, report on accommodations use for
students with visual impairments on Korean reading assessment items in
South Korea.

A-2,
A-5

Lazarus et al.
(2012)

Inquire about the perspectives of test takers on their testing accommoda-
tion experiences; also, compare the impact of read-aloud on statewide
math assessment item scores for students already identified to receive
that accommodation.

A-2

Leyser et al.
(2011)

Investigate perceptions of postsecondary faculty about accommodations
at two points across a ten-year time span.

N/A

Lipscomb
(2012)

Detail demographic differences in perceptions, including regarding ac-
commodations’ effectiveness; also, summarize research literature and
this study’s findings in context; finally, report on the experience of general
educators and special educators about accommodations typically pro-
vided to students with specific learning disabilities.

A-3,
A4

Makeham &
Lee (2012)

Discuss results of test-takers’ perceptions of the trial use of oral delivery
via iPod.

N/A
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Author/s Stated Research Purpose Also
Describe the attitudes and practices of general educators and special
Meadows educators about assessment and instructional accommodations; also, A3
(2012) summarize the research literature on the topic, and report about the cur-
rent study’s findings in context.
Report on participants’ examination experiences; also, investigate the
Patterson et al. | effects of computerized format on General Equivalency Diploma (GED) A2
(2011) examination scores of youths and adults with and without disabilities and
report on participants’ examination experiences.
Seek information from higher education faculty regarding their perspec-
tives about providing online course accommodations, including for
- examinations; also, discuss issues related to higher education institutions
Phillips et al. - . - . A-4,
providing access to online coursework opportunities for students with
(2012) S . . . . A-5
disabilities; finally, discover the current accommodations implementation
activities, including detecting variation of resources and skill based on
faculty members’ fields and professional experiences.
Report on users’ perceptions of reading pen benefits, including enjoyment
Schmitt et al. and satisfaction; also, compare comprehension effects of using read- A2
(2012) ing pen as a decoder with using it with additional vocabulary support, for
postsecondary students with varying degrees of reading disabilities.
Report on users’ perceptions of reading pen benefits, including helpful-
; ness and enjoyment; also, compare comprehension effects including
Schmitt et al. ! . . T
(2011) speed and accuracy of using reading pen as a decoder with using it with A-2
additional vocabulary support, for high school students with specific learn-
ing disabilities.
Report about students’ perceptions of read-aloud and attitudes about
content during assessment; compare effects of read-aloud on scores on A-2,
Shelton (2012) | science assessment from students with and without learning disabilities; A-3,
also, summarize research findings and this study’s findings in context; A-6
finally, analyze item-level effects.
Report on students’ perceptions of accommodation benefits; also, com-
Zhang et al. . . . .
(2012) pare memory effects of using visual chunking representation accommo- A-2
dation on geometry test items for students with math disabilities.
Report about the self-perceived knowledge of special educators of
students with visual impairments throughout the U.S. about assistive
Zhou et al. . . . .
technology; also, discuss the issues about professional development pro- | A-4
(2012) . . _ ;
grams regarding supporting assistive technology needs of students with
visual impairments.
Report about the self-perceived knowledge of Texas special educators of
Zhou et al. students with visual impairments about assistive technology; also, discuss
. . . A-4
(2011) the issues about professional development programs regarding support-
ing assistive technology needs of students with visual impairments.
NCEO 63



Table A-2. Purpose Category: Compare Scores from Standard/Nonstandard Administration
Conditions (n=21)

Author/s

| Stated Research Purpose

Also

Only students with disabilities

Cawthon et al.
(2011)

Compare the impact on reading and math scores between the use of ASL
instructions with standard written administration and ASL instructions and
items interpreted for students with deafness or hearing impairments.

N/A

Cawthon et al.
(2012)

Investigate the differing impact of various types of accommodations on
scores on National Assessment of Educational Progress (NAEP) math-
ematics and reading items for students with learning disabilities; also,
analyze linguistic complexity’s effects on item difficulty for students with
learning disabilities.

A-6

Flowers et al.
(2011)

Explore the perspectives of students and educators about the testing
experience; discover possible performance variation in an extant data

set of students with disabilities using read-aloud on paper-and-pencil and
computerized formats; also, clarify whether item difficulty was associated
with item format; finally, discern construct validity related to the formats of
the assessment.

Fox (2012)

Investigate the differing effects, on state mathematics and reading as-
sessment scores, of accommodations as provided to different grade lev-
els, and cohorts across three years, of the state’s population of students
with each disability category—such as students with visual impairments,
students with hearing impairments, and students with learning disabilities;
also, contextualize these performance results in light of similar studies of
accommodations effects for similar students with disabilities; finally, report
on accommodations use for and by these students.

A-4,
A-5

Kuti (2011)

Investigate the effects of various accommodations on English language
proficiency (ELP) assessment scores for English language learners with
disabilities; also, summarize research findings on benefits and limitations
of assessment supports across disability groups and language groups; re-
port on the current availability of ELP tests for ELLs with disabilities, and
accessibility issues related to addressing students’ unique needs, from
educators’ perspectives; finally, analyze data from students with various
disabilities who received various accommodations for patterns.

Lazarus et al.
(2012)

Inquire about the perspectives of test takers on their testing accommoda-
tion experiences; also, compare the impact of read-aloud on statewide
math assessment item scores for students already identified to receive
that accommodation.

A-1

Schmitt et al.
(2012)

Report on users’ perceptions of reading pen benefits, including enjoyment
and satisfaction; also, compare comprehension effects of using read-

ing pen as a decoder with using it with additional vocabulary support, for
postsecondary students with varying degrees of reading disabilities.
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Author/s Stated Research Purpose Also
Report on users’ perceptions of reading pen benefits, including helpful-
Schmitt et al ness and enjoyment; also, compare comprehension effects including
(2011) ' speed and accuracy of using reading pen as a decoder with using it with A-1
additional vocabulary support, for high school students with specific learn-
ing disabilities.
Examine extant reading and mathematics alternate assessment data from
Zebehazy et students with visual impairments (VI) to compare the varying score results
al (2012;/ for students with more and less functional vision; also, analyze the score A-9
' patterns of students with VI to discern the need for the accommodations
that they received.
Zhang et al Report on students’ perceptions of accommodation benefits; also, com-
(2012% ' pare memory effects of using visual chunking representation accommoda- | A-1
tion on geometry test items for students with math disabilities.
Both students with disabilities and students without disabilities
Compare receptive and expressive language scores on vocabulary as-
Alt & Moreno sessments when using paper-based and computer-administered tests,
(2012) for students with autism spectrum disorders (ASDs) and students with no A-6
neurological disabilities; also, detect any differences in behavioral difficul-
ties between administration formats during the test-taking experience.
Identify test-takers’ perceptions about their testing experiences; also,
discern effects of using accommodations and modifications for students
who were eligible for participating in state alternate assessments based A-1
Beddow (2011) | on modified achievement standards (AA-MASs), when administered §
T " A-3
mathematics items under grade-level and alternate standards conditions;
finally, summarize research findings on the effects of accommodations
and/or modifications provided during states’ AA-MASs.
Encelhard et Investigate the individual impacts of calculators and resource guides on
al %20 11) state mathematics assessment performance extant data from both stu- N/A
' dents with disabilities and students without disabilities.
Investigate the possible influence of the factors of test-related anxiety,
test-related self-efficacy, motivation to work hard on tests, and positive
Feldman et al. | regard for large-scale achievement tests in general; also, examine the dif- Al
(2011) ferent scoring patterns that students with disabilities and students without
disabilities have during reading and language arts achievement assess-
ments.
Kettler et al Compare the effects of modifications on alternate assessment items for
(2011) ' students with disabilities who were eligible or not eligible for modified as- N/A
sessment, along with students without disabilities.
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Author/s

Stated Research Purpose

Also

Kettler et al.
(2012)

Report on students’ perceptions of assessment enhancements; compare
extant state mathematics assessment data of students with various dis-
abilities and students without disabilities when using presentation accom-
modations and calculators; also, compare the effects of modifications
and accommodations on alternate science (biology) assessment items
for students with disabilities who were eligible or not eligible for modified
assessment, along with students without disabilities; finally, determine
construct validity of the items when using enhancements.

Kim (2012)

Report about test-takers’ experiences while completing assessment
items; also, compare the effects of read-aloud, when offered and not of-
fered, along with large print, braille, and extended-time, for students with
and without visual impairments; finally, report on accommodations use for
students with visual impairments on Korean reading assessment items in
South Korea.

Koutsoftas &
Gray (2012)

Compare narrative and expository writing evaluation results of students
with language learning disabilities and students without disabilities; also,
uncover patterns in assessment results when applying analytic and holis-
tic scoring approaches.

A-7

Patterson et al.
(2011)

Report on participants’ computerized examination experiences; also,
investigate the effects of computerized format on General Equivalency
Diploma (GED) examination scores of youths and adults with and without
disabilities.

A-1

Shelton (2012)

Report about students’ perceptions of read-aloud and attitudes about
content during assessment; compare effects of read-aloud on scores on
science assessment from students with and without learning disabilities;
also, summarize research findings and this study’s findings in context;
finally, analyze item-level effects.

Srivastava &
Gray (2012)

Compare scores of students with learning disabilities and without learn-
ing disabilities on reading assessments using nonlinear paper-based

text passages and nonlinear computerized text passages. Nonlinear text
passages permitted test-takers to determine the order of text reading, and
included vocabulary support.

N/A
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Table A-3. Purpose Category: Summarize Research Literature about Accommodations (n=14)

Author/s

Stated Research Purpose

Also

Beddow
(2011)

Identify test-takers’ perceptions about their enhanced testing experiences;
also, discern effects of using accommodations and modifications for stu-
dents who were eligible for participating in state alternate assessments
based on modified achievement Standards (AA-MASs), when administered
mathematics items under grade-level and alternate standards conditions;
finally, summarize research findings on the effects of accommodations and/
or modifications provided during states’ AA-MASs.

Davis (2011)

Summarize research findings on the effects and limitations of accommo-
dations; also, review various accommodations practices issues, including
implementation barriers; finally, inquire from secondary general educators
about specific knowledge and practices related to many types of accommo-
dations, such as read-aloud in various formats, scribe, breaks, and individu-
al administration.

Fox (2012)

Investigate the differing effects, on state mathematics and reading assess-
ment scores, of accommodations as provided to different grade levels, and
cohorts across three years, of the state’s population of students with each
disability category—such as students with visual impairments, students with
hearing impairments, and students with learning disabilities; also, contextu-
alize these performance results in light of similar studies of accommodations
effects for similar students with disabilities; finally, report on accommoda-
tions use for and by these students.

Gregg
(2012)

Summarize research findings of 32 studies (not all empirical) on the effects
of accommodations, most notably extended time; discuss accommodations
issues of students with learning disabilities in late adolescence and young
adulthood, including when completing college entrance examinations.

Gregg &
Nelson
(2012)

Meta-analyze research findings of 9 studies on the effects of the extended-
time accommodation on assessment results of youth with learning dis-
abilities, including when completing college entrance examinations; also,
discuss assessment accommodations issues of youths with learning disabili-
ties, identified using various disability definitions.

A-4

Holmes &
Silvestri
(2012)

Summarize findings of about 20 studies regarding assistive technology’s
effects for students with learning disabilities (LD) in postsecondary settings;
also, discuss issues regarding avenues of availability of assistive technology
(AT) for postsecondary students with disabilities; finally, describe AT prac-
tices and use for postsecondary students with disabilities.

Ihori (2012)

Investigate postsecondary faculty perceptions of various accommodations
as provided in 2-year and 4-year programs; also, contextualize this study’s
findings with the current research literature; discuss issues of youth with
attention-deficit hyperactivity disorder (ADHD); finally, report on accommo-
dation knowledge and practices of postsecondary faculty members.
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Author/s Stated Research Purpose Also
Investigate the effects of various accommodations on English language
proficiency (ELP) assessment scores for English language learners with
disabilities; also, summarize research findings on benefits and limitations of A2
Kuti (2011) assessment supports across disability groups and language groups; report A-47
on the current availability of ELP tests for ELLs with disabilities, and acces- ’
o . L , A-5
sibility issues related to addressing students’ unique needs, from educators
perspectives; finally, analyze data from students with various disabilities who
received various accommodations for patterns.
Detail demographic differences in perceptions, including regarding ac-
. commodations’ effectiveness; also, summarize research literature and
Lipscomb . e . e . A-1,
this study’s findings in context; finally, report on the experience of general
(2012) . ; ; . A-4
educators and special educators about accommodations typically provided
to students with specific learning disabilities.
Describe the attitudes and practices of general educators and special edu-
Meadows cators about assessment and instructional accommodations; also, summa- Al
(2012) rize the research literature on the topic, and report about the current study’s
findings in context.
Present a longitudinal perspective on developments in accommodations for
students with hearing impairments; also, describe issues pertaining to the
Qi & Mitchell | provision of accommodations to students with deafness and hearing impair- | A-4,
(2012) ments, such as American sign language and modified English; finally, detail A-5
accommodations practice and use, especially pertaining to the Stanford
Achievement Test for deaf students.
Report about students’ perceptions of read-aloud and attitudes about con-
tent during assessment; compare effects of read-aloud on scores on science | A-1,
Shelton . . . L
(2012) assessment from students with and without learning disabilities; also, sum- A-2,
marize research findings and this study’s findings in context; finally, analyze A-6
item-level effects.
Present evidence for types of cognitive challenges that a segment of higher
. education students with disabilities and others has when taking tests, and
Shinn & : : e .
. demonstrate that research literature has identified effective accommoda-
Ofiesh . . " e . o o A-4
tions for students with cognitive difficulties, even beyond identified disability
(2012) LT : . g - X
populations; discuss issues related to higher education providing wider ac-
cess for underserved populations.
Smith & Present a list of accommodations based on literature on best practices for
Amato students with visual impairments; also, report on state-by-state use of ac- A-5
(2012) commodations policies and practices.
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Table A-4. Purpose Category: Discuss Issues Related to Accommodations (n=14)

Author/s

Stated Research Purpose

Also

Davis
(2011)

Summarize research findings on the effects and limitations of accommo-
dations; also, review various accommodations practices issues, including
implementation barriers; finally, inquire from secondary general educators
about specific knowledge and practices related to many types of accommo-
dations, such as read-aloud in various formats, scribe, breaks, and individual
administration.

Gregg
(2012)

Summarize research findings of 32 studies (not all empirical) on the effects
of accommodations, most notably extended-time; also, discuss accommo-
dations issues of students with learning disabilities in late adolescence and
young adulthood, including when completing college entrance examinations.

A-3

Gregg &
Nelson
(2012)

Meta-analyze research findings of 9 studies on the effects of the extended-
time accommodation on assessment results of youth with learning disabili-
ties, including when completing college entrance examinations; also, discuss
assessment accommodations issues of youths with learning disabilities,
identified using various disability definitions.

A-3

Hodgson et
al. (2012)

Describe perspectives of special educators regarding read-aloud, including
the differing use and implementation with reading versus math assessments,
including that math requires more administrator preparation and content
knowledge; also, discuss issues regarding additional benefits, beyond ac-
cess, such as increased endurance and motivation and decreased concen-
tration under some circumstances.

A-1

Holmes &
Silvestri
(2012)

Summarize findings of about 20 studies regarding assistive technology’s
effects for students with learning disabilities (LD) in postsecondary settings;
also, discuss issues regarding avenues of availability of assistive technology
(AT) for postsecondary students with disabilities; finally, describe AT prac-
tices and use for postsecondary students with disabilities.

lhori (2012)

Investigate postsecondary faculty perceptions of various accommodations
as provided in 2-year and 4-year programs; also, contextualize this study’s
findings with the current research literature; discuss issues of youth with
attention-deficit hyperactivity disorder (ADHD); finally, report on accommoda-
tion knowledge and practices of postsecondary faculty members.

A-1,
A-3,
A-5

Kuti (2011)

Investigate the effects of various accommodations on English language
proficiency (ELP) assessment scores for English language learners with
disabilities; also, summarize research findings on benefits and limitations of
assessment supports across disability groups and language groups; report
on the current availability of ELP tests for ELLs with disabilities, and acces-
sibility issues related to addressing students’ unique needs, from educators’
perspectives; finally, analyze data from students with various disabilities who
received various accommodations for patterns.

A-2,
A-3,
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Author/s Stated Research Purpose Also
Detail demographic differences in perceptions, including regarding ac-
. commodations’ effectiveness; also, summarize research literature and this
Lipscomb e . e . A-1,
study’s findings in context; finally, report on the experience of general edu-
(2012) . ; ; . A-3
cators and special educators about accommodations typically provided to
students with specific learning disabilities.
Discuss issues including limitations of using the extended-time accommo-
Lovett S . . . . . .
dation; also, describe practical considerations for using extended-time for A-5
(2011) T
students with disabilities.
Seek information from higher education faculty regarding their perspectives
about providing online course accommodations, including for examinations;
- also, discuss issues related to higher education institutions providing ac-
Phillips et . " . . S S A-1,
cess to online coursework opportunities for students with disabilities; finally,
al. (2012) ) : : : A : A-5
discover the current accommodations implementation activities, including
detecting variation of resources and skill based on faculty members’ fields
and professional experiences.
Present evidence for types of cognitive challenges that a segment of higher
. education students with disabilities and others has when taking tests, and
Shinn & . : - .
) demonstrate that research literature has identified effective accommoda-
Ofiesh . ; . e ) o o A-3
tions for students with cognitive difficulties, even beyond identified disability
(2012) Lo . . . . - .
populations; also, discuss issues related to higher education providing wider
access for underserved populations.
Present a longitudinal perspective on developments in accommodations for
students with hearing impairments; also, describe issues pertaining to the
Qi & Mitch- | provision of accommodations to students with deafness and hearing impair- A-3,
ell (2012) ments, such as American sign language and modified English; finally, detail A-5
accommodations practice and use, especially pertaining to the Stanford
Achievement Test for deaf students.
Report about the self-perceived knowledge of special educators of students
Zhou et al. | with visual impairments throughout the U.S. about assistive technology; also,
. ) : A-1
(2012) discuss the nature of professional development programs regarding support-
ing assistive technology needs of students with visual impairments.
Report about the self-perceived knowledge of Texas special educators of
Zhou et al. | students with visual impairments about assistive technology; also, discuss
: . . . A-1
(2011) the issues about professional development programs regarding supporting
assistive technology needs of students with visual impairments.
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Table A-5. Purpose Category: Report on Implementation Practices and Accommodations Use

(n=11)

Author/s

Stated Research Purpose

Also

Bolt et al.
(2011)

Inquire from postsecondary students with reading and writing disabilities
about their experiences of 14 accommodations including 5 forms of read-
aloud (including human reader and provision via various forms of technol-
ogy), dictionary, large-print, extended-time, more frequent breaks, individual
setting, small-group setting, dictated response (to scribe or to recording),
and word-processor with spell-check; also, uncover from accommodations
users about what hindered and facilitated their accommodation use.

A-1

Cawthon
(2011)

Examine decision-making processes for educators of students with hearing
impairments regarding selection of possible accommodations including ex-
tended time, test directions interpreted, test items interpreted, student signs
response to a scribe, and others.

N/A

Davis
(2011)

Summarize research findings on the effects and limitations of accommo-
dations; also, review various accommodations practices issues, including
implementation barriers; finally, inquire from secondary general educators
about specific knowledge and practices related to many types of accommo-
dations, such as read-aloud in various formats, scribe, breaks, and individual
administration.

A-3,
A-4

Fox (2012)

Investigate the differing effects, on state mathematics and reading assess-
ment scores, of accommodations as provided to different grade levels, and
cohorts across three years, of the state’s population of students with each
disability category—such as students with visual impairments, students with
hearing impairments, and students with learning disabilities; also, contextual-
ize these performance results in light of similar studies of accommodations
effects for similar students with disabilities; finally, report on accommodations
use for and by these students.

A-2,
A-3

Holmes &
Silvestri
(2012)

Summarize findings of about 20 studies regarding assistive technology’s
effects for students with learning disabilities (LD) in postsecondary settings;
also, discuss issues regarding avenues of availability of assistive technology
(AT) for postsecondary students with disabilities; finally, describe AT prac-
tices and use for postsecondary students with disabilities.

A-3,

lhori (2012)

Investigate postsecondary faculty perceptions of various accommodations
as provided in 2-year and 4-year programs; contextualize this study’s find-
ings with the current research literature; also, discuss issues of youth with
attention-deficit hyperactivity disorder (ADHD); finally, report on accommoda-
tion knowledge and practices of postsecondary faculty members.

Kim (2012)

Report about test-takers’ experiences while completing assessment items;
also, compare the effects of read-aloud, when offered and not offered, along
with large print, braille, and extended-time, for students with and without
visual impairments; finally, report on accommodations use for students with
visual impairments on Korean reading assessment items in South Korea.

A-1,
A-2
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Author/s Stated Research Purpose Also
Investigate the effects of various accommodations on English language
proficiency (ELP) assessment scores for English language learners with
disabilities; also, summarize research findings on benefits and limitations of A2
Kuti (2011) assessment supports across disability groups and language groups; report A-3’
on the current availability of ELP tests for ELLs with disabilities, and acces- ’
o . . , A-4
sibility issues related to addressing students’ unique needs, from educators
perspectives; finally, analyze data from students with various disabilities who
received various accommodations for patterns.
Discuss issues including limitations of using the extended-time accommo-
Lovett S . . . . . .
dation; also, describe practical considerations for using extended time for A-4
(2011) R
students with disabilities.
Seek information from higher education faculty regarding their perspectives
about providing online course accommodations, including for examinations;
- also, discuss issues related to higher education institutions providing ac-
Phillips et ) " L S A-1,
cess to online coursework opportunities for students with disabilities; finally,
al. (2012) ) : : : A . A-4
discover the current accommodations implementation activities, including
detecting variation of resources and skill based on faculty members’ fields
and professional experiences.
Present a longitudinal perspective on developments in accommodations for
students with hearing impairments; also, describe issues pertaining to the
Qi & Mitch- | provision of accommodations to students with deafness and hearing impair- A-3,
ell (2012) ments, such as American sign language and modified English; finally, detail A-4
accommodations practice and use, especially pertaining to the Stanford
Achievement Test for deaf students.
Smith & Present a list of accommodations based on literature on best practices for
Amato students with visual impairments; also, report on a state-by-state view of ac- A-3
(2012) commodations policies and practices.
Table A-6. Purpose Category: Compare Test Items across Assessment Formats (n=11)
Author/s Stated Research Purpose Also
Investigate the role that certain features of reading test items (cognitive,
. grammatical, lexical, textual/visual) play in leading to these functional
Abedi et al. it . : . o
(2011) Q| erences; also, examine .the scoring pattern.s that stgdents with disabili- A-7
ties and students without disabilities have during reading assessments to
determine construct validity.
Compare receptive and expressive language scores on vocabulary as-
Alt & Moreno sessments when using paper-based and computer-administered tests,
(2012) for students with autism spectrum disorders (ASDs) and students with no A-2
neurological disabilities; also, detect any differences in behavioral difficul-
ties between administration formats during the test-taking experience.
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Author/s

Stated Research Purpose

Also

Cawthon et
al. (2012)

Investigate the differing impact of various types of accommodations on
scores on National Assessment of Educational Progress (NAEP) math-
ematics and reading items for students with learning disabilities; also,
analyze linguistic complexity’s effects on item difficulty for students with
learning disabilities.

A-7

Cho et al.
(2012)

Using extant data sets, measure whether item characteristics were related
to item difficulty for state mathematics assessments; also, discern test
validity by analyzing item functioning and whether it was associated with
students’ accommodation status (a package of three accommodations:
read-aloud, frequent breaks, and separate quiet setting) and other demo-
graphic variables.

A-7

Flowers et al.
(2011)

Explore the perspectives of students and educators about the testing ex-
perience; discover possible performance variation in an extant data set of
students with disabilities using read aloud on paper-and-pencil and com-
puterized formats; also, clarify whether item difficulty was associated with
item format; finally, discern construct validity related to the formats of the
assessment.

Kettler et al.
(2012)

Report on students’ perceptions of assessment enhancements; compare
extant state mathematics assessment data of students with various dis-
abilities and students without disabilities when using presentation accom-
modations and calculators; also, compare the effects of modifications and
accommodations on alternate science (biology) assessment items for stu-
dents with disabilities who were eligible or not eligible for modified assess-
ment, along with students without disabilities; finally, determine construct
validity of the items when using enhancements.

A-1,
A-2,

Posey &
Henderson
(2012)

Examine item difficulty of adult education functional reading test items
using contracted braille and ascertain item reliability; also, compare scor-
ing patterns of students without disabilities on the test in print format with
scoring patterns of students with blindness on the test in braille format to
determine construct validity; finally, analyze test features with expert feed-
back from adult basic education teachers.

Randall et al.
(2011)

Comparing two models’ utility (Many-Facet Rasch Model and Hierarchical
Generalized Linear Model), analyze state mathematics assessment item
scores of students with various disabilities and students without disabili-
ties when using modifications of a basic function calculator and a special
resource guide, in order to pinpoint items varying in difficulty based on
multiple variables; also, determine construct validity of the items when us-
ing modifications under separate conditions.

A-7

Scarpati et al.
(2011)

Compare extant state mathematics assessment data of students with vari-
ous disabilities using presentation accommodations and calculators and
students without disabilities not using accommodations in order to explore
differential item functioning; also, ascertain construct validity of the items
when using accommodations in various combinations.
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al. (2012)

Author/s Stated Research Purpose Also
Report about students’ perceptions of read aloud and attitudes about con-
tent during assessment; compare effects of read aloud on scores on sci- A-1,
Shelton . . : o
(2012) ence as§essment frorr_1 st_udents W|tr_1 and W|,tho_ut !earnllng dlsab|llt!es, also, A-2,
summarize research findings and this study’s findings in context; finally, A-3
analyze item-level effects.
Examine extant data of students with learning disabilities matched by
ability level for the degree of impact of the computerized and paper-and-
Taherbhai et | pencil formats of state reading and mathematics modified assessments for A7

students with learning disabilities, at the individual item level and full-test
levels; also, ascertain the construct validity of computerized format reading
assessment.

Table A-7. Purpose Category: Investigate Test Validity under Accommodated Conditions (n=7)

Author/s

Stated Research Purpose

Also

Abedi et al.
(2011)

Investigate the role that certain features of reading test items (cognitive,
grammatical, lexical, textual/visual) play in leading to these functional
differences; also, examine the scoring patterns that students with disabili-
ties and students without disabilities have during reading assessments to
determine construct validity.

Cho et al.
(2012)

Using extant data sets, measure whether item characteristics were related
to item difficulty for state mathematics assessments; also, discern test
validity by analyzing item functioning and whether it was associated with
students’ accommodation status (a package of three accommodations:
read-aloud, frequent breaks, and separate quiet setting) and other demo-
graphic variables.

A-6

(2011)

Flowers et al.

Explore the perspectives of students and educators about the testing ex-
perience; discover possible performance variation in an extant data set of
students with disabilities using read-aloud on paper-and-pencil and com-
puterized formats; also, clarify whether item difficulty was associated with
item format; finally, discern construct validity related to the formats of the
assessment.

Kettler et al.
(2012)

Report on students’ perceptions of assessment enhancements; compare
extant state mathematics assessment data of students with various dis-
abilities and students without disabilities when using presentation accom-
modations and calculators; also, compare the effects of modifications and
accommodations on alternate science (biology) assessment items for stu-
dents with disabilities who were eligible or not eligible for modified assess-
ment, along with students without disabilities; finally, determine construct
validity of the items when using enhancements.

Posey &
Henderson
(2012)

Examine item difficulty of adult education functional reading test items
using contracted braille and ascertain item reliability; also, compare scor-
ing patterns of students without disabilities on the test in print format with
scoring patterns of students with blindness on the test in braille format to
determine construct validity; finally, analyze test features with expert feed-
back from adult basic education teachers.

A-6,
A-8
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Author/s Stated Research Purpose Also
Comparing two models’ utility (Many-Facet Rasch Model and Hierarchical
Generalized Linear Model), analyze state mathematics assessment item
scores of students with various disabilities and students without disabili-
Randalletal. | : e . ) .
ties when using modifications of a basic function calculator and a special A-6
(2011) 2 MR
resource guide, in order to pinpoint items varying in difficulty based on
multiple variables; determine construct validity of the items when using
modifications under separate conditions.
Compare extant state mathematics assessment data of students with vari-
. ous disabilities using presentation accommodations and calculators and
Scarpati et al. . Lo . . .
(2011) students without disabilities not using accommodations in order to explore A-6
differential item functioning; also, ascertain construct validity of the items
when using accommodations in various combinations.
Examine extant data of students with learning disabilities matched by
ability level for the degree of impact of the computerized and paper-and-
Taherbhai et | pencil formats of state reading and mathematics modified assessments for A6
al. (2012) students with learning disabilities, at the individual item level and full-test
levels; also, ascertain the construct validity of computerized format reading
assessment.
Table A-8. Purpose Category: Evaluate Test Structure (n=2)
Author/s Stated Research Purpose Also
Compare narrative and expository writing evaluation results of students
Koutsoftas & | with language learning disabilities and students without disabilities; also,
. : . - A-1
Gray (2012) uncover patterns in assessment results when applying analytic and holistic
scoring approaches.
Posev & Hen- Examine adult education functional reading test items using contracted
y braille for item-level validity; also, analyze test features with expert feed- A-6

derson (2012)

back from adult basic education teachers.

NCEO
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Table A-9. Purpose Category: Identify Predictors of the Need for Test Accommodation/s (n=2)

Author/s Stated Research Purpose Also
Investigate the underlying benefits and specific processes of extended-time
Brown et al. ] . : . . . .
(2011) regarding reading comprehension skills for adolescents with attention-deficit N/A
hyperactivity disorder (ADHD).
Examine extant reading and mathematics alternate assessment data from
students with visual impairments (VI) to compare the varying score results
Zebehazy et . . T
al. (2012) for students with more and less functional vision; also, analyze the score A-1
' patterns of students with VI to discern the need for the accommodations that
they received.
76 NCEO



Appendix B

Research Characteristics

Table B-1. Reference Types, Research Types, Research Designs, Data Collection Sources, and

Collection Instruments

Reference Research Research Data_ Collection
Authors Type Type Design Collection Instrument
yp yp 9 Source
Abedi et al. (2011) Report Quantitative Que:;"e':f; pl)erl- Secondary Test
o Quasi-Experi- . Observations,
Alt & Moreno (2012) Journal Quantitative mental Primary Survey, Test
Beddow (2011) Journal Mixed Que:;"e':f; pl)erl- Primary Survey, Test
Bolt et al. (2011) Journal Mixed QDL?;r?trilg[':i\cee Primary Survey
. . Interview Pro-
Bouck et al. (2011) Journal Mixed Quans],;rlf; pl)erl- Primary tocol, Obser-
vations
Brockelmann (2011) Journal Quantitative gj;r(itrilg ':i\ilee Primary Survey
Brown et al. (2011) Journal Quantitative Quarﬁl(;ﬁé FIJGFI- Primary Test
Cawthon (2011) Journal Quantitative Quans;l(j; FIJGFI- Primary Survey
Cawthon et al. (2012) Journal Quantitative gfgﬁ;‘g ':X/ee Secondary Test
Cawthon et al. (2011) Journal Quantitative Quaﬂi;ﬁ; Fl)e”_ Primary Survey, Test
Cho et al. (2012) Journal | Quantitative Cp‘igg:gtti'g:/ Secondary Test
Davis (2011) Dissertation Mixed QDL?;r?trilg[ ':i\i/ee Primary Survey
Engelhard et al. L Quasi-Experi- .
(2011) Journal Quantitative mental Primary Test
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Data

Reference Research Research . Collection
Authors Type Type Design Collection Instrument
yp yp g Source
Feldman et al. (2011) Journal Quantitative Quﬁ;ﬁ; ;:I)erl- Primary Survey, Test
Flowers et al. (2011) Journal Quantitative Quﬁ;ﬁ; [:I)erl— Secondary Survey, Test
Fox (2012) Dissertation | Quantitative Quasi-Experi- Secondary Test
mental
o Descriptive .
Gregg (2012) Journal Quantitative Quantitative Secondary Articles
g%efz% & Nelson Journal Quantitative | Meta-analysis | Secondary Articles
o Descriptive .
Hodgson et al. (2012) Report Qualitative Qualitative Primary Focus Group
Holmes & Silvestri Expository/ Descriptive :
(2012) Journal Opinion Quantitative Secondary Articles
. . : . Descriptive .
Ihori (2012) Dissertation | Quantitative Quantitative Primary Survey
Kettler et al. (2012) Journal Mixed Experimental Primary Survey, Test
Kettler et al. (2011) Journal Quantitative | Experimental Primary Test
Kim (2012) Journal Mixed Quasi-Experi- Primary Interview Pro-
mental tocol, Test
Koutsoftas & Gray L Quasi-Experi- .
(2012) Journal Quantitative mental Primary Test
. . . . Descriptive Interview Pro-
Kuti (2011) Dissertation Mixed Quantitative Secondary tocol, Test
Lazarus et al. (2012) Report Mixed Quasi-Experi- Primary Interview Pro-
mental tocol, Test
N Descriptive .
Leyser et al. (2011) Journal Quantitative Quantitative Primary Survey
: . . . Descriptive .
Lipscomb (2012) Dissertation | Quantitative Quantitative Primary Survey
Lovett (2011) Journal Exp93|_tory/ Descr |pt_|ve Secondary Articles
Opinion Qualitative
Makeham & Lee Journal Qualitative Descriptive Primar Interview Pro-
(2012) Qualitative y tocol, Test
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Data

Reference Research Research . Collection
Authors Type Type Design Collection Instrument
yp yp 9 Source
Meadows (2012) Dissertation | Quantitative Quﬁ;ﬁ; ;:I)erl— Primary Survey
Patterson et al. (2011) Journal Mixed Experimental Primary Survey, Test
- . Descriptive .
Phillips et al. (2012) Journal Mixed Qualitative Primary Survey
Posey & Henderson . Correlation/ .
(2012) Journal Mixed Prediction Primary Survey, Test
Qi & Mitchell (2012) Journal EprS|_tory/ Longitudinal Secondary Articles
Opinion
Randall et al. (2011) Journal Quantitative | Experimental Primary Test
Scarpati et al. (2011) Journal Quantitative Quarﬁlef; }:I)erl— Secondary Test
Schmitt et al. (2012) Journal Mixed | QuasFBXper-i oo | Survey, Test
mental
Schmitt et al. (2011) Journal Quantitative Quasi-Experi- Primary Observations,
mental Survey, Test
Interview Pro-
Shelton (2012) Dissertation Mixed Experimental Primary tocol, Survey,
Test
Shinn & Ofiesh (2012) | Journal | Qualitative | 2SSCMPIVE | gocondary Articles
Qualitative
Smith & Amato (2012) Journal Quantitative Descr_lptl_ve Secondary Articles
Quantitative
Srivastava & Gray N~ Quasi-Experi- .
(2012) Journal Quantitative mental Primary Test
Taherbhai et al. (2012) | Journal | Quantitative Q“anf;r'f;ﬁ’e”' Secondary Test
Zebehazy et al. (2012) Journal Quantitative Qua;gﬁ; ?e”' Secondary Test
. Quasi-Experi- . Interview Pro-
Zhang et al. (2012) Journal Mixed mental Primary tocol, Test
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Data

Reference Research Research . Collection
Authors Type Type Design Collection Instrument
yp yp 9 Source

o Correlation/ .
Zhou et al. (2012) Journal Quantitative Prediction Primary Survey

L Descriptive .
Zhou et al. (2011) Journal Quantitative Quantitative Primary Survey
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Table C-2. Content Areas Assessed

Author/s

Math

Reading

Writing

Other LA

Science

Social Studies

Intelligence Test

Psychology

Not Specific?

Abedi et al. (2011)

Alt & Moreno (2012)

Beddow (2011)

Bouck et al. (2011)

Brown et al. (2011)

Cawthon et al. (2012)

Cawthon et al. (2011)

Cho et al. (2012)

Engelhard et al. (2011)

Feldman et al. (2011)

Flowers et al. (2011)

Fox (2012)

Gregg (2012)

WINIWINIPIPINININ(P|IFP[RP|PF

Gregg & Nelson
(2012)

Hodgson et al. (2012)

Holmes & Silvestri
(2012)

Kettler et al. (2012)

Kettler et al. (2011)

Kim (2012)

.C

=

Koutsoftas & Gray
(2012)

=

Kuti (2011)

od

Lazarus et al. (2012)

Lovett (2011)

SRS

Makeham & Lee
(2012)

Patterson et al. (2011)

Posey & Henderson
(2012)

Qi & Mitchell (2012)

Randall et al. (2011)

Scarpati et al. (2011)
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o | B .
e | @ > | ©
2 = o | 5 Q S @ 3 | 5
—_ c -l (&) =) —_ (8]
o = = < = c = Q o @
< g 3 = 2 o N S < ‘% z
- S - — o
= €| =8|35 || 5|3
[e] 9 o 4
MU =
Schmitt et al. (2012) ° 1
Schmitt et al. (2011) ° 1
Shelton (2012) ° 1
Smith & Amato (2012) ° 1
Srivastava & Gray . . 5
(2012)
Taherbhai et al. (2012) | o ° 2
Zebehazy et al. (2012) | o ° 2
Zhang et al. (2012) ° 1
TOTAL 22| 19 5 2 4 1 3 0 2 58

Note: This table encompasses the subset of studies (n=37) which used assessments or tests on academic con-
tent area/s or cognitive skills; studies that were excluded used surveys or other data collection mechanisms only.

aStudies not specifying academic content were reviews of literature regarding a specified
accommodation’s effect on assessment scores across a various study settings.
b In this study, other LA = composition of short-answers and essays, in addition to reading.

¢ In this study from South Korea, native Korean reading skills were tested.

41n this study, other LA = English language proficiency, including reading, writing, listening, and speaking.
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Appendix D

Participant and Sample Characteristics

Table D-1. Unit of Analysis, Total Sample Sizes, Grade/Education Level, and Types of

Disabilities
Unit of Sample Percent of Grade / Disability Cate-
Authors Analvsis Sizz Sample with | Education gories Included
Yy Disabilities Level in Sample
Abedi et al. (2011) Students 286023 10% 8th NS, None
Alt & Moreno o
(2012) Students 36 50.0% Ages 5-13 A, None
Beddow (2011) Students 449 23.0% 7th A, EBD, LD,
None
Bolt et al. (2011) Students 55 100% POSthSO”d' LD, SIL
Bouck et al. (2011) |  Students 3 1000 | 19 igesw' Vi
Brockelmann
(2011) Educators 107 N/A N/A N/A
Brown et al. (2011) Students 145 100% Ages 13-18 AP
Cawthon (2011) Educators 372 N/A N/A N/A
Cawthon et al. o
(2012) Students 4350 100% 4th LD
Cawthon et al. 0 5th — 8th;
(2011) Students 64 100% Ages 10-15 HI
Choetal.(2012) | Students 51591 3.4% 3rd-gth | AP EBD. LD, PD,
S/L, None
Davis (2011) Educators 288 N/A N/A N/A
. AP, A, EBD, HI,
Engelhard et al. Students 1944 as79% | SOANEh- 5 s pp siL,
(2011) 7th Vi
Feldman et al. o EBD, LD, S/L,
(2011) Students 48 50% 8th None
Flowers et al. o
(2011) Students 47404 100% 3rd-11th NS
Fox (2012) Students 441000 100% 3rd, 8th, 11th HI, LD, VI
Gregg (2012) N/A N/A N/A N/A N/A
Gregg & Nelson o High school to
(2012) Students 769550 2% adult LD, None
Hodgson et al. Educators 12 N/A N/A N/A

(2012)
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Unit of Sample Percent of Grade / Disability Cate-
Authors . np Sample with | Education gories Included
Analysis Size T .
Disabilities Level in Sample
Holmes & Silvestri
(2012) N/A N/A N/A N/A N/A
Ihori (2012) Educators 327 N/A N/A N/A
Kettler et al. (2012) Students 400 43% High school LD, None
AP, A, EBD, HI
0 1 1 b ’
Kettler et al. (2011) Students 755 64% 8th LD, Mult.. None
Kim (2012) Students 20 50% Middle school VI, None
Koutsoftas & Gray | gy gents 56 42% 4th-5th SIL, None
(2012)
Educators A, EBD, HI, LD,
Kuti (2011) ’ 7010 99.9% 3rd-12th ID, PD, S/L, VI,
Students
Mult., None
Lazarus et al. 0
(2012) Students 24 100% 8th NS
Leyser et al. (2011) | Educators 304 N/A N/A N/A
Lipscomb (2012) Educators 56 N/A N/A N/A
Lovett (2011) Students N/A N/A N/A N/A
Makeham & Lee 0 Postsecond-
(2012) Students 6 100% ary NS
Meadows (2012) Educators 298 N/A N/A N/A
Patterson et al. .
(2011) Students 216 Unavailable Youth-adult NS
Phillips et al.
(2012) Educators 83 N/A N/A N/A
Posey & Hender- Students 147 44% Youth-adult VI, None
son (2012)
Qi & Mitchell
(2012) N/A N/A N/A N/A N/A
Randall et al. o
(2011) Students 868 44% 7th NS, None
Scarpati et al. 0
(2011) Students 73000 16.8% 8th NS, None
Schmitt et al. 0 Postsecond-
(2012) Students 3 100% ary LD
Schmitt et al. 0 High; ages
(2011) Students 3 100% 16-17 LD
Shelton (2012) Students 282 11% 6th, 7th, 8th LD, None
Shinn & Ofiesh
(2012) N/A N/A N/A N/A N/A
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Unit of Sample Percent of Grade / Disability Cate-

Authors . np Sample with | Education gories Included
Analysis Size T .
Disabilities Level in Sample

Smith & Amato
(2012) N/A N/A N/A N/A N/A
Srivastava & Gray 0
(2012) Students 39 36% 8th LD, None
Taherbhai et al. . 0 7th-8th, ages
(2012) Students Unavailable 100% 13-16 LD
Zebehazy et al. o
(2012) Students 286 100% 3rd-8th ID, VI
Zhang et al. (2012) Students 4 100% 3rd LD
Zhou et al. (2012) Educators 840 N/A N/A N/A
Zhou et al. (2011) Educators 165 N/A N/A N/A

AP: Attention Problem
A: Autism

EBD: Emotional/Behavioral Disability
HI: Hearing Impairment / Deafness

ID: Intellectual Disability
LD: Learning Disability
PD: Physical Disability
RD: Reading Disability

S/L: Speech/Language Disability
V/I: Visual Impairment / Blindness
Mult.: Multiple Disabilities

None: Students without Disabilities
NS: Disability Not Specified
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Appendix E

Accommodations Studied

Table E-1. Presentation Accommodations Itemized by Study

c

3= £
= =
2| & S
Study Author/s S =) D= o
>2 | 2¢ £S o
£5 it 3 :
© = o 5 by % |

O o O ® w &

Alt & Moreno (2012)
Beddow (2011)

Bolt et al. (2011)
Brockelmann (2011)
Cawthon (2011)
Cawthon et al. (2012)
Cawthon et al. (2011)
Cho et al. (2012)

Davis (2011)

Flowers et al. (2011)
Fox (2012)

Gregg (2012)

Hodgson et al. (2012)
Holmes & Silvestri (2012)
Kettler et al. (2012)
Kettler et al. (2011)

Kim (2012)

Kuti (2011)

Lazarus et al. (2012)
Lipscomb (2012)
Makeham & Lee (2012)
Patterson et al. (2011)
Phillips et al. (2012)
Posey & Henderson (2012)
Qi & Mitchell (2012)
Scarpati et al. (2011)
Schmitt et al. (2012)
Schmitt et al. (2011)

o|lo|r|o|r|Oo|l0o|O|r|O|Rr|rR|O|O|O|O|O|r|O|0|O|O|0|O|0 |0 |0 |0 |Braille
o|o|o|o|o|o|o|o|r|o|o|o|o|o|o|o|o|o|o|r|o|o|o|o|o|o|o|o|Cueing
R|Pr|lO|lOo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|r|o|o|Dictionary
o|lo|o|lo|o|r|o|o|o|o|r|o|o|o|lo|o|o|lo|o|o|o|o|jo|o|o|o|o|o|Format

OoO|0O|0O|0O|0O|O|O|O|O|O|P|O|O|O|O|O|O|O|O|O|O|O|O|O|OC|O|F|O
o|o|lo|lo|Oo|O|R,r|O|O|O|P|O|O|O|O|O|O|FP|[P|O|O|O|P|O|O|OC|O|F
oo/, |O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|Pr|O|O|O|O|O
o|o|r,|O|O|O|O|O|P|O|FRP|P|IO|O|O|O|O|Pr|O|O|O|O|Rr|O|O|L,|O|OC
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Table E-1. [Continued]

Study Author/s

Read aloud /
Oral delivery

Read
directions

administration

Signed

Simplified
language

Student read

aloud

Alt & Moreno (2012)

Beddow (2011)

Bolt et al. (2011)

Brockelmann (2011)

Cawthon (2011)

Cawthon et al. (2012)

Cawthon et al. (2011)

Cho et al. (2012)

Davis (2011)

Flowers et al. (2011)

Fox (2012)

Gregg (2012)

Hodgson et al. (2012)

Holmes & Silvestri (2012)

Kettler et al. (2012)

Kettler et al. (2011)

Kim (2012)

Kuti (2011)

Lazarus et al. (2012)

Lipscomb (2012)

Makeham & Lee (2012)

Patterson et al. (2011)

Phillips et al. (2012)

Posey & Henderson (2012)

Qi & Mitchell (2012)

Scarpati et al. (2011)

Schmitt et al. (2012)

Schmitt et al. (2011)

Shelton (2012)

Rr|lkr|kr|r|lo|lojlo|lo|r|lo|lr|Oo|rRr|R|R|RP|P|IRPRIRIRPR|R|R|lO|lR|O|R|R]|R|R

oO|jlo|jlojlo|j|o|o|lo|j]o|o|lo|j]o|o|lOoOjlO|0O|l0Oj0O|0O|l0O|l0O|0O|0O|lO|0o|OO|O|Fr|O|O

cjo|lo|r|P|lOjlO|]O|O|PrP|O|]O|lO|O|]O|O|lO|O|O|O|O|OCO|(P|O|Rr|O|O|Fr|O

o|jlojlojlojo|lo|lo|jo|o|lo|jo|o|o|O|rPr|OO|O|O|O|O|O|O|P|O|lO|OC|O|O
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o|lo|lo|o|o|o|o|o|o|o|o|jo|o|lr|lOoO|lO0O|O0|Oo|Oo|O|r|O|lO|O|O|O|O|r |O|Visual cues
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Table E-2. Equipment Accommodations Itemized by Study

Study Author/s

Computer
administration

Physical
supports

Technological

aid

Alt & Moreno (2012)

Beddow (2011)

Bouck et al. (2011)

Cawthon et al. (2012)

Davis (2011)

Flowers et al. (2011)

Fox (2012)

Gregg (2012)

Holmes & Silvestri (2012)

Kuti (2011)

Lipscomb (2012)

Makeham & Lee (2012)

Patterson et al. (2011)

Phillips et al. (2012)

Schmitt et al. (2012)

Schmitt et al. (2011)

Shinn & Ofiesh (2012)

Smith & Amato (2012)

Srivastava & Gray (2012)

Taherbhai et al. (2012)

Fr(FPF|P|IP O|lO|CO|P|O|O(P|OIOCO|FRP|IP|OIRP|OC|O|F

o|lo|r|lo|lr|kr|FP|O|R|R|O|R|R|R|O|R|O|FR|Fr|O

PlRPr|dPRPIP|IP[P|IP|IP|W[FRP|FP|FP[N|FP|N[FR|FP|®w|F~]|TOTAL

TOTAL
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Table E-3. Response Accommodations Itemized by Study

Study Author/s

Computer
administration

Dictated
response

Mark answer in
test booklet

Speech

recognition
system

Signed
response

Alt & Moreno (2012)

Beddow (2011)

Bolt et al. (2011)

Bouck et al. (2011)

Brockelmann (2011)

Cawthon (2011)

Cawthon et al. (2012)

Davis (2011)

Engelhard et al. (2011)

Flowers et al. (2011)

Fox (2012)

Gregg (2012)

Holmes & Silvestri (2012)

Kuti (2011)

Lipscomb (2012)

Patterson et al. (2011)

Randall et al. (2011)

Scarpati et al. (2011)

Shinn & Ofiesh (2012)

Smith & Amato (2012)

Srivastava & Gray (2012)

Taherbhai et al. (2012)

Zebehazy et al. (2012)

o|Fr|(FP|IFP|P|IOIO|FP|O(FRP|O|O|FP|P|O|O(P|O|O|O|OC|O|F

rlo|lo|o|r|lo|lo|o|o|r|r|o|r|lo|lo|r|r|lo|lr|r|r|r|o

PlRPr|RP|P|IW|FRP|FRP|IRP|INMNDMIMNOINVN®W[FP|[P|P|W|FRP|N|Ww|w|N|F | TOTAL

TOTAL
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Table E-4. Scheduling Accommodations Itemized by Study

Study Author/s

Extended

time

Beddow (2011)

Bolt et al. (2011)

Brockelmann (2011)

Brown et al. (2011)

Cawthon (2011)

Cawthon et al. (2012)

Cho et al. (2012)

Davis (2011)

Fox (2012)

Gregg (2012)

Gregg & Nelson (2012)

Kim (2012)

Lipscomb (2012)

Lovett (2011)

Phillips et al. (2012)

Qi & Mitchell (2012)

Shinn & Ofiesh (2012)

RlRr|lPr|P|RP[IRP[RP[RP|[RP|lO|O|R|R|R|R|R|R

PlRr(P[P|[P|RP|P|OW|IN|IN|FP [N [N[N] TOTAL

TOTAL
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Table E-5. Setting Accommodations Itemized by Study

Study Author/s

Specialized

Individual
setting

Beddow (2011)

Bolt et al. (2011)
Brockelmann (2011)
Cawthon et al. (2012)
Cho et al. (2012)
Davis (2011)

Fox (2012)

Qi & Mitchell (2012)
TOTAL

RPlWlkR[R|lW[F|[N|w| TOTAL

Mok |o|o|r|o|r || Small group
g|r|rkr|OlkR|R|[O|O|F
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Appendix F

Research Findings

Table F-1. Findings for Studies Examining Effects of Oral Delivery Accommodations (n=5)

Authors |Findings

The oral delivery accommodation supported improvement in assessment performance for
some but not all students with disabilities and/or in some but not all testing conditions (n=3)

On average, performance on 5 math items was not significantly different with
the use of the read-aloud accommodation, presented by an in-person reader,
Lazarus et al. than performance on the other, similar, 5 items without the read-aloud ac-
(2012) commodation. When reviewed individually, 7 students scored higher with the
accommodation, 8 students scored higher without the accommodation, and 9
students scored the same.

The degree of score improvement across the accommodation conditions was
not consistent for all participants. The student with the lowest comprehension
skills, specifically oral fluency, demonstrated the most benefit of the three par-
ticipants when using the reading pen, in both conditions. However, when using
the reading pen for vocabulary definition, she mostly scored lower than when
using the oral delivery-only tool setting. The other two participants’ comprehen-
sion skills actually worsened when using the reading pen than when not doing
so, which the researchers attributed to those participants having difficulties
manipulating the reading pen and disrupting their reading fluency.

All three students scored lowest on comprehension accuracy when using the
reading pen for decoding and vocabulary. Two of the three students exhibited
the highest comprehension accuracy (with a small effect size) when using the
reading pen for decoding, and one scored highest (with a moderate effect size)
without the accommodation. When calculating comprehension rates, or correct
answers per minute of reading time, all three students had the lowest rates in
the decoding and vocabulary condition. Two students had the best rates in the
control condition and one student had the best rate in the decoding condition.
Comparing the rates for the control condition to the decoding condition, the two
scoring highest in the control condition had moderate effect sizes, whereas the
student with the highest rate in the decoding condition had a small effect size.
Overall, then, the researchers concluded that the reading pen accommodation
was not consistently beneficial for these students on grade-level test materials.

The oral delivery accommodation supported improved assessment performance and in
other ways beyond for students with learning disabilities (n=1)

The results of this literature review indicated that text-to-speech supported
reading, benefiting comprehension, reading rate, and task persistence. The
Holmes & Silves- | degree of benefit in some areas depended on the degree of reading disabilities,
tri (2012) in that those with more difficulties exhibited improvements more than those with
fewer difficulties. For instance, people with phonological processing challenges
were aided more than others.

Schmitt et al.
(2012)

Schmitt et al.
(2011)
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Authors

| Findings

dents (n=1)

The oral delivery accommodation supported improved assessment performance of all stu-

Shelton (2012)

Students using oral delivery accommodations, via audio recording, scored a
higher total score than students not using read-aloud for one of the science
content modules, but no difference in scores for the other science content mod-
ule tests. When controlling for learning disability status, there were no score
differences in any of the modules.

Table F-2. Findings for Studies Examining Effects of Computerized Accommodations (n=3)

Authors

Findings

The computer administration accommodation did not support improved scores for students
with disabilities more than the paper assessment format (n=2)

Patterson et al.
(2011)

The researchers demonstrated the feasibility, at least on a small scale, of shift-
ing the mode from paper to electronic computer-based format. For the test-
takers using paper-based then computerized tests, there were no significant
differences in final test scores. In other words, the 25 test-takers using Nimble-
Tools on computerized tests scored higher than test-takers had on the accom-
modated paper tests, although the difference was not statistically significant.

Srivastava & Gray
(2012)

Students without disabilities scored significantly higher than students with
language-learning disabilities (LLD). The scores of students without disabili-
ties were not significantly different between testing conditions. The students
with LLD experienced the same pattern—no score differences between test
formats. This was an unexpected result, as it was hypothesized that the
computerized format with hyperlinked vocabulary definitions would increase
students’ cognitive load. The researchers reviewed possible factors related
to the finding, as well as the observation that students with LD did not often
stop reading and review hyperlinked text. The mean passage-reading times
and item response times across testing conditions did not differ significantly
between students with and without LD, although students with LD tended to be
somewhat slower.

The computer administration accommodation did not support improved scores for all stu-

dents (n=1)
There were no significant differences in scores between the test formats for
students with autism spectrum disorders (ASD) and students without dis-
abilities. In fact, the reliability across the two test formats was high for both
the expressive and receptive tests for both groups. However, the scores of
Alt & Moreno students without disabilities were higher on both tests than scores of students
(2012) with ASD. All students scored higher on the expressive test than on the recep-

tive test. Neither group had observable differences in behavior between the
paper-based and computer-based formats. The behavioral ratings were higher,
indicating more negative behaviors, for the students with ASD than for students
without disabilities.
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Table F-3. Findings for Studies Examining Effects of Extended-time Accommodations (n=3)

Authors Findings
The extended-time accommodation supported improved scores for students with disabilities
(n=1)
Participants—who all had Attention Deficit Hyperactivity Disorder (ADHD)—had
Verbal Comprehension Index (VCI) scores in the high-average range, and
their Working Memory Index (WMI) and Processing Speed Index (PSI) were
lower, in the average range—all of which fits with scores typical of students with
ADHD, as these are difficulties in executive functions related to ADHD. On the
standard timed Nelson-Denny Reading Test (NDRT), about 48% of participants
failed to attempt all of the vocabulary items, and about 53% of participants
Brown et al. failed to attempt all of the reading comprehension items. Participants’ NDRT
(2011) scores without extended-time, on average, were significantly lower than when

provided extended-time. Put another way, about 63% of participants’ NDRT
scores, without extended-time, were within one standard deviation (SD) of their
VCI score, and for reading comprehension items, about 43% of the scores were
within 1 SD of VCI scores. However, with extended-time, about 73% of partici-
pants’ (NDRT) vocabulary scores within 1 SD of their VCI scores, and about
78% of participants’ (NDRT) comprehension scores were within 1 SD of their
VCI scores.

dents with disabil

The extended-time accommodation supported score improvements differentially for stu-

ities compared to those of students without disabilities (n=1)

Gregg & Nelson
(2012)

This meta-analysis examined nine studies, ranging from 1986 to 2006, yet em-
pirical conclusions pertaining to extended-time drew from fewer studies. Three
studies indicated that youth with learning disabilities scored significantly higher
with extended time than without, with medium to large effect sizes. Two studies
found that youth without disabilities also scored moderately higher with accom-
modations, with small to large effect sizes. Two studies supported the differen-
tial boost hypothesis, indicating the benefits from extended-time were greater
for youth with learning disabilities than youth without disabilities.

The extended-time accommodation has supported improved scores for all students (n=1)

Lovett (2011)

The author argued that there are four main findings that should be considered
before allowing the use of extended-time testing accommodations, including
that extended time has helped non-disabled students as well as students with
disabilities, and that extended-time has been changing the meaning of students’
test performance. The author concluded by suggesting steps that practitioners
can take in order to recommend the extended-time accommodation only when

appropriate.
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Table F-4. Findings for Studies Examining Effects of Calculator Accommodations (n=2)

Authors Findings
The calculator accommodation supported improved performance for all students (n=1)

Calculator use seemed to result in a small increase in the mean scores of
students with and without disabilities in both age groups in most cases. No
Engelhard et al. support was found in this study for the interaction hypothesis (no evidence
(2011) that the accommodations were reducing construct-irrelevant barriers to the
achievement of students with disabilities). Overall, students without disabilities
experienced larger gains in scores than students with disabilities.

The calculator accommodation had mixed results for students with disabilities (n=1)
On state math assessments, the calculator accommodation provided a dif-

Scarpati et al. ferential boost on some items for students with disabilities, whereas not using
(2011) accommodations for some items provided a differential boost for students with
disabilities.

Table F-5. Findings for Studies Examining Effects of Aggregated Accommodations (n=3)

Authors Findings

Accommodations package supported improved scores for all students in an equal manner
(n=1)

Packages of accommodations individualized to the needs of each student with
disabilities and could include any combination of the following: unlimited time
(similar to extended-time), highlighting test directions, read-aloud directions
only, test books in large-print format, student dictation to a human scribe, and
allowing frequent rest breaks. Note: Each student with disabilities was paired

with a student without disabilities, who received the same package of accom-

(20112)
Results also showed that students with disabilities performed significantly

worse than students without disabilities on the test. All students performed
better when given testing accommodations, and no interactions were found
between groups and conditions, suggesting that students with disabilities and
students without disabilities benefitted equally from each distinct accommoda-
tions package.
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Authors

Findings

An accommodations package supported improved scores for students with disabilities more
than another accommodations package (n=1)

Flowers et al.
(2011)

Packages: computerized format with oral delivery accommodation via text-to-
speech software vs. print text format with human reader.

Results showed no differences in effect sizes between grade levels, suggesting
that there were no differences across grade/school levels. There were differ-
ences in effect sizes between academic subjects, with larger effect sizes found
for reading than for math or science. There were small to moderate differences
between paper-and-pencil test and computer-based test conditions that tended
to favor the paper-and-pencil test condition. The researchers noted that scores
were generally lower in the computer-based testing condition, but that this trend
may have been due to extraneous factors.

Accommodations

package supported improved scores for students with disabilities (h=1)

Kim (2012)

Package: oral delivery accommodation via human reader in combination with
large print, braille, and extended time.

Students with visual impairments scored significantly better when using the
read-aloud accommodation along with other accommodations than when using
other accommodations alone. The other accommodations typically used by
these students were large print, braille, and extended-time.

Table F-6. Findings for Studies Examining Uncommon or Unique Accommodations and

Madifications (n=7)

Authors

| Findings

abilities (n=2)

The unigue accommodations did not support improved performance for students with dis-

Bouck et al (2011)

The voice-input, speech-output (VISO) calculator, using aspects of speech-rec-
ognition and dictated-response accommodations, required more time and more
item attempts to complete calculations on math assessment items than did the
typical strategies of students with visual impairments.

Cawthon et al.
(2011)

No significant differences were found in overall performance between the writ-
ten English for items and ASL for items, in either reading or mathematics. ASL
exposure was largely not a significant predictor of performance.

(n=2)

The unigue accommodations supported improved performance for students with disabilities

Holmes & Silvestri
(2012)

The results of this literature review highlighted in two studies indicated that
word-processing assisted writing outputs for postsecondary students, improv-
ing spelling error detection, increasing GPAs, and changed course completion
to a rate similar to students without disabilities.

Grade 3 students with math disabilities scored significantly better on geometry

Zhang et al. assessment items with the visual chunking accommodation—which supported
(2012) ; X \
visual memory—than without it.
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The unigue enhancement did not support improved performance for all—students with dis-
abilities as well as students without disabilities (n=1)

Engelhard et al.
(2011)

Results showed that math resource guides, providing definitions of academic
terms as well as graphics, were not an effective accommodation for stu-
dents with or without disabilities. No support was found in this study for the
interaction hypothesis (no evidence that the accommodations were reducing
construct-irrelevant barriers to the achievement of students with disabilities).
Overall, students without disabilities experienced larger gains in scores than
students with disabilities.

The unique enhancement supported improvements differentially for a subset of students
with disabilities (n=1)

Kettler et al.
(2011)

When the modifications were examined separately, for the sets of math and
reading assessment items, the modification of shortening the item stem dif-
ferentially benefited students with disabilities who were identified as eligible for
modified assessments, compared to students with disabilities not eligible for
modified assessments, and to students without disabilities.

The unigue enhancement did not support improvements differentially for a subset of stu-
dents with disabilities (n=1)

Kettler et al.
(2011)

When the modifications were examined separately, for the sets of reading
assessment items, the modification of adding graphics did not differentially
benefit students with disabilities who were identified as eligible for modified
assessments, compared to students with disabilities not eligible for modified
assessments, and to students without disabilities.

Table F-7. Findings for Studies Examining Perceptions about Accommodations and
Madifications (n=25)

Authors

|Findings

STUDENT PERCEPTIONS ONLY (n=13)

Students indicated that using accommodations and/or modifications benefited them in
terms of performance score (n=4)

Beddow (2011)

The survey findings included that all students comprehended the modified math
items better than the standard math items. Students without IEPs comprehended
items (both standard and modified forms) better than the students with IEPs.

All students reported that they had to work less to answer modified items than
standard items. Similarly, students without IEPs indicated a lower degree of cogni-
tive load than students with IEPs indicated, for both modified and standard items.
Students also offered their perceptions of their having learned the content, and
confidence in being correct on the items.

Kettler et al.
(2012)

The test-takers mostly indicated that the enhancements (accommodations or
modifications) seemed to decrease the difficulty of science testing, but when
viewing specific original items and enhanced items, they indicated that each item
had a similar level of difficulty.
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Lazarus et al.

Most of the students (61%) reported that using read-aloud reduced stress associ-
ated with test taking, and/or helped them arrive at correct answers on the math

(2012) test, yet only 7 of the 24 students scored higher when using this accommodation.
Zhang et al. Participants also reported a preference for visual chunking representation on
(2012) geometry assessment items, and reported that the items were easier when using

visual chunking.

Students indicated that using accommodations benefited them beyond performance score
improvements (n=4)

Bouck et al.
(2011)

Two of three student participants expressed they felt more independent using the
voice-input, speech output calculator because they did not have to rely on a hu-
man access assistant during math assessment.

Feldman et al.
(2011)

Results indicated that the accommodations package had an effect on test-related
thoughts and attitudes, regardless of disability status. For example, students
who received accommodations showed larger increases between the pre- and
post-test on measures of self-efficacy than students who did not receive accom-
modations. For students with disabilities, receiving accommodations appeared

to increase motivation to work hard during reading/language arts assessment,
whereas for students without disabilities this was not the case.

Patterson et al.
(2011)

Survey results indicated that 61% of participants preferred to take the GED math
examination via computer, and that 61% preferred to use NimbleTools rather than
be tested on paper. Also, about 75% of participants indicated that it was easy to
use the NimbleTools.

Shelton (2012)

Students indicated on surveys about their generally positive perceptions about the
oral delivery testing condition. An example survey question asked about partici-
pants’ use of oral delivery, specifically of listening to the characters explain sci-
ence problems. Most test takers (87%) indicated that they had done so to varying
degrees from very much to very little, and only 13% responded that they did not
do so at all. Another survey item inquired about the degree to which the char-
acters speaking was distracting; 34% responded that they disagreed and 22%
responded that they strongly disagreed with that notion, and about 27% indicated
a neutral response about distractedness. Only 17% indicated that they were dis-
tracted by the characters speaking. Students with learning disabilities tended to
have a more positive perception of hearing the segments of characters speaking,
and tended not to find them distracting but rather useful to form their test answers.

Student perceptions were mixed about the accommodations studied (n=3)

The results were primarily reported as categorized qualitative data about students’
perceptions. All participants indicated social discomfort, including embarrassment,
when offered a human exam reader. In comparison with a human reader, many
participants stated a preference for iPod aural presentation. Two of the three

math examinees were also the two students reporting the greatest benefit with

E/Ieaek?;gln;)& the iPod. Compared with having only printed exams, they noted that this recorded
read-aloud exam supported their needs for understanding what was being asked
of them by the additional cues of intonation and pacing. Three of the students
reported little or no benefit from using the iPod-presented oral delivery, compared
with printed exam alone; their comments indicated that this accommodation (oral
delivery) via any medium would not be helpful to them.
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There seemed to be an inverse relationship between actual benefits and enjoy-

(Sz%hlrgl)tt etal ment of using the reading pen: the lowest-skilled participant indicated a lesser
degree of satisfaction than the other two participants.
Two high school participants with learning disabilities reported that they enjoyed
. using the reading pen accommodations during reading task, while one other did
Schmitt et al. . ; LI : .
(2011) not enjoy this technology. All three students indicated that the decoding function

was helpful for unknown words, yet one indicated that the vocabulary (definition)
function was helpful only for unknown words.

(n=2)

Students expressed a preference for one or more accommodations over one or more others

Bolt et al.
(2011)

In terms of degree of helpfulness, participants using certain accommodations indi-
cated that these were most helpful: in high school, extended-time, dictionary use,
and dictated response to a scribe; in college, dictated response to a scribe and
word processor with spell-check. In terms of barriers to accommodations use, the
largest proportion (36%) of participants indicated that underlying reasons were
system-level issues, such as accessing support, specifying appropriate accom-
modations, and documentation of diagnosis, among others. Other barrier catego-
ries (besides systems issues) were oneself (19%)—embarrassment and failing to
advocate, and others (17%)—Ilack of knowledge or negative attitudes. Facilitators
of accommodations use, in order of proportion of participants endorsing them,
included: other individuals (34%), system-level issues (32%), and self (7%).

Kim (2012)

Students with visual impairments expressed a preference for using oral delivery
when presented by a human reader, noting that they moved more slowly through
the reading test items when using either braille or magnification alone, and that
they had difficulties with reading long text passages. Almost all students without
disabilities reported that they were more comfortable not using read-aloud accom-
modations, noting that their reading speed was faster than the rate of read-aloud
accommodation.

EDUCATOR PERCEPTIONS ONLY (n=11)

Educators had similarly positive or supportive attitudes about accommodations and/or
modifications (n=3)

Ihori (2012)

There were no significant differences in survey response patterns of faculty par-
ticipants based on being at two-year or four-year institutions, nor any differences
based on being at public or private four-year institutions. That is, faculty members
had similar attitudes and beliefs about students with ADHD, similar knowledge
bases about legal protections for students with ADHD, and similar willingness to
accommodate students with ADHD. A small proportion—10-20% or so—of the
survey responses across the participant population indicated limited knowledge
about aspects of accommodations. For example, about 20% indicated disagree-
ment with accommodating students with ADHD on the response method for ex-
ams, and 25% expressed disagreement with permitting laptop, calculator, or spell
checker during exams.
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Leyser et al.
(20112)

There were some demographic differences between the 1996/7 cohort and the
2006/7 cohort, namely more respondents with advanced degrees, and older mean
age of respondents. No major differences were found, however, in faculty willing-
ness to provide students with accommodations, faculty attitudes toward accom-
modations remaining positive over the last ten years. The findings also revealed a
need for training in the area of disabilities, and a need for increased contact with
the Office of Special Services (OSS).

Lipscomb
(2012)

First of all, there were no overall differences in positivity or negativity about the
accommodations or modifications that the checklist identified, although the gen-
eral education teachers rated all adaptations as more effective than the special
education teachers did. Specific adaptations rated significantly more highly by
general educators than special educators included read aloud and modified test
grading. General educators provided responses about fewer accommodations,
and the researcher suggested that this phenomenon may have been related to
lack of familiarity with some accommodations listed, or perhaps a perception that
some accommodations were not available. When comparing perspectives of
female regular education teachers and female special education teachers, there
were no apparent differences overall regarding their views of the effectiveness

of the adaptations for students with LD. However, there were some perception
differences about specific adaptations, including that female regular educators
rated modified tests more favorably than female special educators did. Due to few
female special educators participating in the study, some score differences could
not be reported. Finally, comparisons between male general educators and male
special educators could not be reported with reliability due to there being only two
male special educators.

Educators had varying degrees of positive or supportive attitudes about accommodations
and/or modifications (n=3)

Brockelmann
(2011)

The most broadly used assessment accommodations included extended-time for
exams and using a private testing space, such as in the testing center, and the
least commonly used assessment accommodation was alternate test format. Of
the strategies rated as most effective, the assessment accommodation identified
was extended-time for exams. When comparing the subset of participants who
were STEM or non-STEM faculty, each group used a similar average number of
strategies, but the types of strategies differed. STEM faculty members used the
following significantly more frequently than non-STEM faculty members: extend-
ed-time for exams, using a private testing room, and changing the form or format
of the exam—permitting read-aloud, dictated, typed, or scribed. When comparing
the STEM and non-STEM faculty about their effectiveness ratings of assessment
accommodations, STEM faculty members rated extended-time for exams as more
effective than non-STEM faculty members rated that accommodation.

Davis (2011)

Educators reported that accommodations have facilitated students with disabili-
ties demonstrating their knowledge, and that accommodations have supported
students with disabilities by individualizing instruction and assessment. Educa-
tors also reported that accommodations have shown limited benefit and provided
more support than needed and to the detriment of students.
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General education teachers had an overall more positive attitude than special
education teachers toward instructional and assessment accommodations.
Special education teachers had a more positive attitude, across all grade levels,
toward both types of accommodations. When comparing teachers with at least
masters degrees with teachers without master’s degrees, the former had more
positive attitudes than the latter toward assessment accommodations. However,
those with masters’ degrees had no difference in attitudes toward instructional
accommodations. Teachers with at least 16 years of work experience had more
Meadows positive attitudes toward all accommodations than those with less work experi-
(2012) ence. Teachers of elementary students had more positive attitudes than others to-
ward instructional accommodations, but there were no attitude differences among
teachers’ grade level clusters about assessment accommodations. Attitudes were
more positive about instructional accommodations than assessment accommo-
dations. When comparing use of five specific accommodations—extended-test
time, seating preference, segmenting assignments, small group instruction, and
read-aloud of assessments or assignments—all teachers concurred that the most
commonly offered accommodations were extended test time and read-aloud of
assessments or assignments.

Educators indicated that they had various levels of familiarity or knowledge about accom-
modations (n=3)

Almost one-quarter (24%) of the faculty participants reported having provided on-
line course testing accommodations (extended-time, alternate test formats, and/
or assistive technology) to students with disabilities that were verified by Disability
Services, and 15% had provided online accommodations for students who self-
reported their disabilities to the faculty members. Most faculty participants (53%)
had substantial experience with online courses (requiring no assistance with man-
aging technology), yet a majority of participants (54%) were uncertain about their
capability to manage providing online accommodations, with only about one-third
(34%) of faculty indicating that they were capable of doing so. Of those faculty
members who had provided online accommodations, most indicated their percep-
tion that there had been no change in the nature or degree of student requests for
accommodations throughout faculty members’ time at the institution. In fact, they
indicated that students already used accommodations from their own resources,
chose not to use accommodations, or chose not to request accommodations from
the university. Further, some participants indicated their views that implementing
universal design principles addressed students’ needs without accommodations.
Recommendations from participants centered on the need of both faculty and
students for ongoing institutional support regarding accommodations for online
courses.

Phillips et al.
(2012)
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Zhou et al.
(2012)

The participants rated themselves as having various degrees of confidence in
teaching with assistive technology: about 10% were very confident, 31% were
confident, 39% had some confidence, 19% had limited confidence, and about 1%
had no confidence. For the assessment competency, Domain 8, the mean score
was 2.47, signifying that on average the participants estimated that they had
basic knowledge and skill. Participants had the lowest levels of knowledge/skill
in: deaf-blindness and AT use, foundations of AT, and use of refreshable braille,
use of Nemeth code translation software, and funding professional development
in AT. An implication discussed was that students may not have been receiving
instruction in using refreshable braille, due to their educators’ insufficient knowl-
edge. Participants had proficiency or advanced levels of knowledge/skill in: using
student data in designing instruction, using closed-circuit TV in instruction, col-
laborating on multidisciplinary teams, using standard braille-writers, and teaching
AT to students individually or in groups.

Zhou et al.
(2011)

Participants, who taught students with visual impairments, indicated that their
levels of expertise on 55 of the 74 assistive technology (AT) competencies were
significantly lower than the expected levels of expertise. Of the 6 domains of
knowledge and skill, survey respondents had sufficient expertise in only the learn-
ing environments domain. Put another way, about 58% of respondents indicated
less than adequate confidence in teaching assistive technology to students.
Respondents indicated that they were sufficiently familiar with AT devices such as
closed-circuit television (CCTV), handheld and stand magnifiers, and telescopes,
as well as common technologies used by the general population of students; how-
ever, they were not appropriately expert in any other AT devices (e.g., augmented
communication devices, braille note takers and writers, braille and Nemeth code
translation software, personal digital assistants/PDAs, screen-readers, tactile
graphics devices, talking calculators, and talking dictionaries). Further, survey
respondents were limited in their knowledge of appropriate resources for improv-
ing their AT expertise. When examining participant demographics, researchers
found a small positive relationship between higher numbers of years working with
students with visual impairments and their expertise levels.

Educators indicated that using accommodations benefited students beyond performance
score improvements (n=1)

Hodgson et al.
(2012)

Test administrators had views that the oral delivery accommodation, presented by
test administrators, provided a range of benefits. In addition to supporting reading
and providing access to tests, oral delivery can assist with focus when students
have difficulty with testing endurance and motivation, and can decrease concen-
tration if administrator’s reading pace differs with students’ pace. In comparison
with other academic content tests, read aloud provided during math tests differed
in how it was implemented. For example, participants indicated that administration
of read aloud on math tests required more training and math content familiarity, in
order to limit inadvertent pronunciation mistakes and variations in following guide-
lines across administrators.
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tions (n=1)

Educators indicated that they had moderate to high levels of knowledge about accommoda-

Davis (2011)

The level of knowledge of the general education teachers about accommodations
was moderate to somewhat high to high overall, depending on category—pre-
sentation, response, time and scheduling, and setting. The presentation category
included read aloud, oral delivery into recording device and play back to self, oral
administration by test administrator, blank marker to keep place on test and on
answer document, amplification device, and colored overlays and markers for
notes on colored overlays. Response accommodations were scribe, supplemental
aide, and blank graphic organizer. The time and scheduling category included
testing across two days; frequent or extended breaks; and verbal, visual, or tactile
reminders for staying on-task. Setting accommodations were minimizing distrac-
tions and individual administration.

EDUCATOR AND STUDENT PERCEPTIONS (n=1)

Students with disabilities and their teachers indicated students’ preference for using one
accommodation package over another (n=1)

Flowers et al.
(2011)

Teachers and students both reported that students preferred the computerized
format with oral-delivery accommodation via text-to-speech reader over the
printed text format with a human reader (although the results did not support bet-

ter performance in this condition).

Table F-8. Findings for Studies Examining the Implementation and Use of Accommodations

(n=13)

Authors

Findings

(n=3)

Implementation challenges and atypical use patterns affected accommodations practices

Davis (2011)

Educators’ implementations of practices were associated with training, identity
demographics, and grade levels of instruction. The participants reported they
have engaged in moderate to high levels of practices which have made accom-
modations effective. The barriers that participants reported about using ac-
commodations included the concern reported by students with disabilities that
they felt conspicuous about using accommodations, the difficulty of class size
limiting teachers’ capacity to assist all students including those with and without
disabilities, limited staff and funding, limited time, teachers’ lack of understand-
ing disabilities and appropriate accommodations, and the need for training to
address implementation barriers.

A small proportion of faculty participants—10-20% or so—of the survey re-
sponses across the participant population indicated limited knowledge about
aspects of accommodations. For example, about 20% indicated disagreement

Ihori (2012) with accommodating students with ADHD on the response method for exams,
and 25% expressed disagreement with permitting laptop, calculator, or spell
checker during exams.
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Phillips et al.
(2012)

Only one-fourth of faculty member participants reported that they had been
asked by students to provide accommodations in online courses, and approxi-
mately two-fifths (43%) of faculty member participants reported that they had
never been asked to provide accommodations to students in online courses.
Accounting for the relative infrequency of being asked to provide accom-
modations, faculty members indicated their observations that students have
already been using accommodations from their own resources, chose not

to use accommodations, or chose not to request accommodations from the
university. The researchers also provide a schematic about accommodations
that were typically provided to students based on the nature of their disabilities;
for instance, students with learning disabilities were provided extended testing
time and assistive technology, among others, and students with communication
disorders were provided alternate testing format.

Common accommodations for students with visual impairments on reading included large
print and extended-time (n=3)

Fox (2012)

For students with visual impairments (VI), the most commonly used accom-
modation in both math and reading for the three test years was large print,
followed in popularity by small group, separate room (individual), and extended
time. For only some students with VI, there were a few patterns of accommoda-
tions bundles in either reading or math, such as large-print and extended-time
and magnification and administrator-transcription and sometimes dictated-re-
sponse. Another bundle used consistently across years for some students was
braille and extended-time and separate room (individual) and dictated-response
and sometimes braille writer. However, from a longitudinal view of accommo-
dations use, there were very few trends across years in the number or type of
accommodations; that is, students typically might be provided specific accom-
modations in one year but different accommodations in another.

Kim (2012)

Students with visual impairments typically used the oral delivery accommoda-
tion in combination with large print, braille, and extended-time on reading as-
sessments in South Korea.

Smith & Amato
(2012)

Only two of five timing and scheduling accommodations were specific to
students with visual impairments, though it was not often stated explicitly that
these students may need such accommodations. Most states provided small
group and lighting adjustment accommodations, though these were not unique
for students with disabilities. Most states allowed scribes or other necessary
response modifications, though it was surprising that electronic note-takers or
PDAs were not more widely used. All states provided braille and large-print ac-
commodations for students with visual impairments, but fewer allowed an aba-
cus or talking calculator even when other students were allowed to use scratch
paper. Other presentation accommodations were allowed even less frequently.
The authors concluded that there was some lack of vision-specific accommo-
dations in state manuals, which have presented challenges for students with
visual impairments.
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(n=2)

The most common accommodation provided to students with disabilities was extended-time

Bolt et al. (2011)

About half of the participants (N=30) received accommodations through special
education and/or Section 504 services in high school, as well as in college, with
the remainder accessing accommodations only at the postsecondary level. In
both the high school and postsecondary levels, the rank order of commonality
of accommodation category was: scheduling accommodations, setting accom-
modations, presentation accommodations, and response accommodations.
The most common single accommodation used at both levels was extended-
time, followed by individual setting. It was more common to be provided via oral
delivery using a human reader in high school, and more common via computer
using text-to-speech software in college.

Lovett (2011)

The author argued that there are four main findings that should be considered
before allowing the use of extended-time testing accommodations, including
that decisions about extended-time have not been made consistently, and that
providing accommodations has been taking the focus away from providing
interventions. The author concluded by suggesting steps that practitioners can
take in order to recommend the extended-time accommodation only when ap-
propriate.

The oral delivery accommodation has had variations in its implementation (n=2)

Hodgson et al.
(2012)

Researchers found that this state is similar to many others which have provided
oral delivery using human readers on state mathematics assessments as one
of the most frequent accommodations offered. The researchers found that
there were variations in administration practices—some arranged small-group
or individual space for providing oral delivery, and some provided oral delivery
to students with similar reading pacing needs. In comparison with other aca-
demic content tests, oral delivery provided during math tests differed in how it
was implemented. For example, participants indicated that administration of
oral delivery on math tests required more training and math content familiarity,
in order to limit inadvertent pronunciation mistakes and variations in following
guidelines across administrators. In comparison with other accommodations,
oral delivery was used more often than accommodations such as breaks, cal-
culator, enlarged print, and scribe, among others. Additionally, oral delivery was
provided in combination with other accommodations such as alternative setting
or frequent breaks, due to the circumstances of having a person read the test
aloud, rather than because those other accommodations were identified in the
individualized education program (IEP) plan.

Holmes & Silves-
tri (2012)

In this literature review identifying needs of postsecondary students and the
ways assistive technology (AT) is used to address them, the researchers
indicated that AT for reading could include software programs with functions
such as text-to-speech, optical character recognition (OCR), and synthesized
speech; for writing, software functions could include speech- or voice-recogni-
tion, word-prediction, and mind-mapping and outlining. More research atten-
tion was paid to AT studies examining impacts on reading, and little or none on
writing.
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ondary level (n=1)

Various factors complicated the provision of accommodations to students at the postsec-

Shinn & Ofiesh
(2012)

Fitting with the cognitive issues being reviewed, the researchers described both
universal design and accommodations solutions, including for access de-
mands, font size, text-to-speech software, and other presentation and appear-
ance-based aspects; and for output demands, extended time, word processing
and keyboard composition via computer access, and dictation software. The
researchers presented a model for training university instructors to implement
universal design and accommodations.

interpretation and

Common accommodations for students with hearing impairments included sign language

extra time (n=1)

Cawthon (2011)

Findings revealed that the most common accommodations recommended for
students with hearing impairments were test directions interpreted, extra time,
and test items interpreted. Findings also revealed that recommendations for ac-
commodations differed by subject (math vs. reading) and by student proficiency
(high skill level vs. low skill level), but communication mode (ASL vs. Total
Communication) was not a significant factor in choosing accommodations.

Accommodations

use patterns differed among students with visual impairments (n=1)

Zebehazy et al.
(2012)

From among students with visual impairments who participated in the state
alternate assessments in math and reading, students with more functional vi-
sion performed better overall than students using vision for some or no tasks.
Students using more vision to complete tasks also received fewer accommoda-
tions, though students with less vision sometimes did not receive accommoda-
tions as well, which may present a problem of accessibility and availability of
accommodations.

Table F-9. Findings

for Studies Analyzing the Validity of Accommodations or Modifications Use

on Assessments (n=8)

The accommodations did not change the construct/s (n=3)

Flowers et al.
(2011)

The computer administration accommodation with text-to-speech software
package did not change the academic constructs of reading, science, and
mathematics on the state assessment.

Posey & Hender-
son (2012)

There were no significant differences in reading skills assessment scores be-
tween the group of students with visual impairments and the group of students
without disabilities. Put another way, the use of contracted braille for the test
items permitted students with visual impairments to access the test and perform
at a level commensurate with students without disabilities.
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The accommodations did not change the construct/s (n=3)

Taherbhai et al.
(2012)

At the test level, there were no significant differences between scores on the
paper and pencil and online test modes, for both math and reading; that is, the
online test mode did not benefit students with learning disabilities more than
the paper-based testing condition. At the item-level, some individual items in
both grade levels and both content areas behaved differently between the test
modes. The paper-based format benefited students with disabilities on only a
couple of the paper-based math items, and the online format benefited par-
ticipants on a few more of the math and reading items, all at a moderate level
of differential item functioning (DIF). However, the researchers note that the
number of items showing these differences were fewer than might occur by
chance, and item content analysis by experts indicated no bias by test modes,
suggesting that the meaning of these results did not imply something important
about the test format.

The accommodations or modifications changed the construct/s (n=2)

The extended-time accommodation changed the meaning of students’ test per-

Lovett (2011) formance, according to this review of literature.
The basic function calculator modification functioned differently for some items
in state mathematics assessment item performance of students with disabilities
and students without disabilities. On one item, students with disabilities’ per-
Randall et al. ; . . .
(2011) formance with the calculator was higher than performance without the modi-

fication; on another item, students without disabilities performed better than
students with disabilities with the calculator modification as well as without the
modification.

Construct validity

was affected by other factor/s (n=2)

Cho et al. (2012)

An accommodations package (read aloud, frequent breaks, and separate
quiet setting) supported improved scores for students with disabilities on some
specific items on a state math assessment; students’ ability levels affected the
degree of benefit from the accommodations package.

Scarpati et al.
(2011)

Fourteen out of 34 math items exhibited differential item functioning (DIF) when
comparing scores of examinees with disabilities who used a calculator and stu-
dents with disabilities who did not have any accommodations. Of these items,
eight were easier for the accommodated group, and six were easier for the
nonaccommodated group. Results also revealed that item difficulty and student
ability level contribute to differences in performance above and beyond accom-
modation status.

The manner of scoring changed the construct/s being tested (n=1)

Koutsoftas &

When comparing group mean scores of students with language learning dis-
abilities (LLD) and students without disabilities analytically, the former scored
significantly lower for many elements on narrative writing, but did so for fewer
elements on expository writing. Specifically, both groups scored similarly on
productivity and clausal density, which researchers attributed to the complexity
of the writing prompts. In other words, the wording of the instructions or ques-

Gray (2012) tions supported students with LLD in performing a skill better. When comparing
participant groups holistically, the students with LLD scored significantly lower
than the students without disabilities on all six traits. This was expected, as the
combination of skill measures effectively blended the individual skill strengths
and weaknesses, resulting in a lower overall score.
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Postsecondary student performance (n=4)

Gregg (2012)

The primary result of this literature review was that relatively few studies
empirically examined effects of testing accommodations in postsecond-

ary education and work settings. Of the 32 studies identified as relevant to
accommodations for testing, 29 specifically addressed extended time. The
researcher found that extended-time supported many adolescents and adults
with learning disabilities effectively. When academic content areas were speci-
fied, most of the studies pertained to reading testing, mathematics was the
next-most common, and only one study examined writing performance. Other
specific effects of the accommodations noted during testing were not reported
by the researcher.

Gregg & Nelson
(2012)

This meta-analysis examined nine studies, ranging from 1986 to 2006, yet
empirical conclusions pertaining to extended-time drew from fewer studies.
Three studies indicated that youth with learning disabilities scored significantly
higher with extended-time than without, with medium to large effect sizes. Two
studies found that youth without disabilities also scored moderately higher
with accommodations, with small to large effect sizes. Two studies supported
the differential boost hypothesis, indicating the benefits from extended time
were greater for youth with learning disabilities than youth without disabilities.

Holmes & Silvestri
(2012)

The results of this literature review indicated that text-to-speech supported
reading, benefiting comprehension, reading rate, and task persistence. The
degree of benefit in some areas depended on the degree of reading disabili-
ties, in that those with more difficulties exhibited improvements more than
those with fewer difficulties. For instance, people with phonological processing
challenges were aided more than others. Also, two studies in the literature re-
view indicated that word processing assisted writing outputs for postsecondary
students, improving spelling error detection, increasing GPAs, and changed
course completion to a rate similar to students without disabilities.

Schmitt et al.
(2012)

The degree of score improvement across the accommodation conditions was
not consistent for all participants. The student with the lowest comprehension
skills, specifically oral fluency, demonstrated the most benefit of the three par-
ticipants when using the reading pen, in both conditions. However, when using
the reading pen for vocabulary definition, she mostly scored lower than when
using the read-aloud only tool setting. The other two participants’ comprehen-
sion skills actually worsened when using the reading pen than when not doing
so, which the researchers attributed to those participants having difficulties
manipulating the reading pen and disrupting their reading fluency.
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Postsecondary faculty perceptions (n=4)

Brockelmann
(2011)

The most broadly used assessment accommodations included extended-time
for exams and using a private testing space, such as in the testing center,
and the least commonly used assessment accommodation was alternate test
format. Of the strategies rated as most effective, the assessment accommoda-
tion identified was extended time for exams. When comparing the subset of
participants who were STEM or non-STEM faculty, each group used a similar
average number of strategies, but the types of strategies differed. STEM fac-
ulty members used the following significantly more frequently than non-STEM
faculty members: extended time for exams, using a private testing room, and
changing the form or format of the exam—permitting read-aloud, dictation,
word-processing, and scribing. When comparing the STEM and non-STEM
faculty about their effectiveness ratings of assessment accommodations,
STEM faculty members rated extended-time for exams as more effective than
non-STEM faculty members rated that accommodation.

Ihori (2012)

There were no significant differences in survey response patterns of faculty
participants based on being at two-year or four-year institutions, nor any differ-
ences based on being at public or private four-year institutions. That is, faculty
members had similar attitudes and beliefs about students with ADHD, similar
knowledge bases about legal protections for students with ADHD, and similar
willingness to accommodate students with ADHD. A small proportion—10-20%
or so—of the survey responses across the participant population indicated
limited knowledge about aspects of accommodations. For example, about
20% indicated disagreement with accommodating students with ADHD on the
response method for exams, and 25% expressed disagreement with permit-
ting laptop, calculator, or spell checker during exams.

Phillips et al.
(2012)

Almost one-quarter (24%) of the faculty participants reported having provided
online course testing accommodations (extended-time, alternate test formats,
and/or assistive technology) to students with disabilities that were verified by
Disability Services, and 15% had provided online accommodations for stu-
dents who self-reported their disabilities to the faculty members. Most faculty
participants (53%) had substantial experience with online courses (requiring
no assistance with managing technology), yet a majority of participants (54%)
were uncertain about their capability to manage providing online accommo-
dations, with only about one-third (34%) of faculty indicating that they were
capable of doing so. Of those faculty members who had provided online ac-
commodations, most indicated their perception that there had been no change
in the nature or degree of student requests for accommodations. In fact, they
indicated that students already used accommodations from their own resourc-
es, chose not to use accommodations, or chose not to request accommoda-
tions from the university. Further, some participants indicated their views that
implementing universal design principles addressed students’ needs without
accommodations. Recommendations from participants centered on the need
of both faculty and students for ongoing institutional support regarding accom-
modations for online courses.

Posey & Hender-
son (2012)

Educators provided feedback in the form of suggestions for improving test
administration instructions, such as consistent page numbering, as well as for
improving the construction of the test, such as prompts related to changes in
item types and formats.
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Postsecondary student perceptions (n=3)

Bolt et al. (2011)

In terms of degree of helpfulness, participants using certain accommodations
indicated that these were most helpful: in high school, extended-time, diction-
ary use, and dictated response to a scribe; in college, dictated response to a
scribe, and word processor with spell-check. In terms of barriers to accommo-
dations use, the largest proportion (36%) of participants indicated that under-
lying reasons were system-level issues, such as accessing support, specifying
appropriate accommodations, and documentation of diagnosis, among others.
Other barrier categories (besides systems issues) were oneself (19%)—em-
barrassment and failing to advocate, and others (17%)—Ilack of knowledge or
negative attitudes. Facilitators of accommodations use, in order of proportion
of participants endorsing them, included other individuals (34%), system-level
issues (32%), and self (7%).

Makeham & Lee
(2012)

The results were primarily reported as categorized qualitative data about
students’ perceptions. All participants indicated social discomfort, including
embarrassment, when offered a human exam reader. In comparison with a
human reader, many participants stated a preference for iPod aural presenta-
tion. Three examinees used the accommodation during math exams and three
examinees used the accommodation during course exams requiring written
essays. Two of the three math examinees were also the two students report-
ing the greatest benefit with the iPod. Compared with having only printed
exams, they noted that this recorded read-aloud exam supported their needs
for understanding what was being asked of them by the additional cues of
intonation and pacing. Three of the students reported little or no benefit from
using the iPod-presented read-aloud, compared with printed exam alone; their
comments indicated that this accommodation (oral delivery) via any medium
would not be helpful to them.

Schmitt et al.
(2012)

There seemed to be an inverse relationship between actual benefits and
enjoyment of using the reading pen: the lowest-skilled participant indicated a
lesser degree of satisfaction than the other two participants.

Postsecondary accommodations practices/uses (n=3)

Bolt et al. (2011)

About half of the participants (N=30) received accommodations through
special education and/or Section 504 services in high school, as well as in col-
lege, with the remainder accessing accommodations only at the postsecond-
ary level. In both the high school and postsecondary levels, the rank order of
commonality of accommodation category was: scheduling accommodations,
setting accommodations, presentation accommodations, and response ac-
commodations. The most common single accommodation used at both levels
was extended-time, followed by individual setting. It was more common to

be provided via oral delivery using a human reader in high school, and more
common via computer using text-to-speech software in college.
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Holmes & Silvestri
(2012)

In this literature review identifying needs of postsecondary students and the
ways assistive technology (AT) is used to address them, the researchers
indicated that AT for reading could include software programs with functions
such as text-to-speech, optical character recognition (OCR), and synthe-
sized speech; for writing, software functions could include: speech- or voice-
recognition, word prediction, and mind mapping and outlining. More research
attention was paid to AT studies examining impacts on reading, and little or
none on writing.

Shinn & Ofiesh
(2012)

Fitting with the cognitive issues being reviewed, the researchers described
both universal design and accommodations solutions: for access demands,
font size, text-to-speech software, and other presentation and appearance-
based aspects; and for output demands, extended-time, word processing
and keyboard composition via computer access, and dictation software. The
researchers presented a model for training university instructors to implement
universal design and accommodations.

Postsecondary accommodations validity (n=1)

Posey & Hender-
son (2012)

There were no significant differences in reading skills assessment scores be-
tween the group of students with visual impairments and the group of students
without disabilities. Put another way, the use of contracted braille for the test
items permitted students with visual impairments to access the test and per-

form at a level commensurate with students without disabilities.

Table F-11. Findings for Studies Examining Accommodations for Mathematics Assessments

(n=28)

Authors

Findings

MATHEMATICS PERFORMANCE EFFECTS (n=12)

Students with Disabilities (n=7)

Accommodations did not support improved math performance for students with disabilities

(n=3)

The voice-input, speech-output (VISO) calculator, using aspects of speech-rec-
Bouck et al. ognition and dictated-response accommodations, required more time and more
(2011) item attempts to complete calculations on math assessment items than did the

typical strategies of students with visual impairments.

Cawthon et al.
(2012)

Linguistic complexity had impacts on both math and reading items; its relative
effect for math items was rated as lower than that of reading items, indicat-

ing that students with learning disabilities had comparatively less difficulty

with math on average. Accommodations in all four categories of presentation,
response, setting, and timing were not associated with any differences in math
item performance for students with learning disabilities. There were no interac-
tion effects of linguistic complexity and accommodation types on math items,
suggesting that the effect of linguistic complexity did not depend on the accom-
modations received by students with learning disabilities.

Cawthon et al.
(2011)

No significant differences were found in overall performance between the writ-
ten English for items and items presented via American sign language (ASL).
ASL exposure was largely not a significant predictor of performance.
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Accommodations
(n=2)

had mixed results on math assessments for students with disabilities

Lazarus et al.
(2012)

On average, performance on 5 math items was not significantly different with
the use of the oral delivery accommodation, presented by a human reader,
than performance on the other, similar, 5 items without the oral delivery ac-
commodation. When reviewed individually, 7 students scored higher with the
accommodation, 8 students scored higher without the accommodation, and 9
students scored the same.

Scarpati et al.
(2011)

On state math assessments, the calculator accommodation provided a dif-
ferential boost on some items for students with disabilities, whereas not using
accommodations for some items provided a differential boost for students with
disabilities.

Accommodation s

more than another

et supported improved math performance for students with disabilities
accommodation set (n=1)

Flowers et al.
(2011)

Results showed no differences in effect sizes between grade levels, suggest-
ing that there were no differences across grade/school levels. There were
differences in effect sizes between academic content, with larger effect sizes
found for reading than for math or science. There were small to moderate dif-
ferences between paper-and-pencil test and computer-based test conditions
that tended to favor the paper-and-pencil test condition. The researchers noted
that scores were generally lower in the computer-based testing condition, but
that this trend may have been due to extraneous factors. DIF analyses showed
that items did not favor either group more frequently. [Packages: computerized
format with oral-delivery accommodation via text-to-speech software vs. print
text format with human reader]

Accommodations

supported improved math performance for students with disabilities (n=1)

Zhang et al.
(2012)

Grade 3 students with math disabilities scored significantly better on geometry
assessment items with the visual chunking accommodation—which supported

visual memory—than without it.

All Students (n=

5)

Accommodation d

abilities or students without disabilities (n=2)

id not support improved math performance for either students with dis-

Engelhard et al.
(20112)

Results showed that math resource guides, providing definitions of academic
terms as well as graphics, were not an effective accommodation for students
with or without disabilities.

Patterson et al.
(2011)

The researchers demonstrated the feasibility, at least on a small scale, of shift-
ing the mode from paper to electronic computer-based format. For the youth
and adult test-takers using paper-based then computerized tests, there were
no significant differences in final test scores. In other words, the 25 test-takers
using NimbleTools on computerized tests scored higher than test-takers had
on the accommodated paper tests, although the difference was not statistically
significant.

Enhancements su

pported improved math performance for all students (n=1)

Engelhard et al.
(2011)

Calculator use seemed to result in a small increase in the mean scores of stu-
dents with and without disabilities in both age groups in most cases.

Accommodation provided differential benefits in math performance scores of students with
disabilities compared to those of students without disabilities (n=1)
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This meta-analysis examined nine studies, ranging from 1986 to 2006, yet em-
pirical conclusions pertaining to extended-time drew from fewer studies. Three
studies indicated that youth with learning disabilities scored significantly higher
on assessments of math, reading, and writing when using extended-time than
without, with medium to large effect sizes. Two studies found that youth without
disabilities also scored moderately higher with accommodations, with small

to large effect sizes. Two studies supported the differential boost hypothesis,
indicating the benefits from extended time were greater for youth with learning
disabilities than youth without disabilities.

A unique modification supported improvements differentially for a subset of students with
disabilities who were eligible for modified math assessments (n=1)

Gregg & Nelson
(2012)

Various modifications—including simplified language, removal of response op-
tion, graphic support, and reorganization of layout—were analyzed for reliabil-
ity. When the modifications were examined separately, for the sets of math and
reading assessment items, the modification of shortening the item stem dif-
ferentially supported students with disabilities who were identified as eligible for
modified assessments (in comparison to students with disabilities not eligible
for modified assessments and in comparison to students without disabilities).

PERCEPTIONS OF ACCOMMODATIONS IN MATHEMATICS (n=6)
Students/test-takers only (n=4)

Students indicated that using accommodations and/or modifications benefited them in
terms of math performance score (n=2)

The survey findings included that all students comprehended the modified
items better than the standard items. Students without IEPs comprehended
items (both standard and modified forms) better than the students with IEPs.
All students reported that they had to work less to answer modified items than
standard items. Similarly, students without IEPs indicated a lower degree of
cognitive load than students with IEPs indicated, for both modified and stan-
dard items. Students also offered their perceptions of their having learned the
content, and confidence in being correct on the items.

Most of the students (61%) reported that using oral delivery reduced stress as-
Lazarus et al sociated with test-taking, and/or helped them arrive at correct answers on the
(2012) mathematics test, yet only 7 of the 24 students scored higher when using this
accommodation.

Kettler et al.
(2011)

Beddow (2011)

Students indicated that using accommodations benefited them beyond math performance
score improvements (n=1)

Survey results indicated that 61% of youth and adult participants preferred to
Patterson et al. take the GED Tests via computer, and that 61% preferred to use NimbleTools
(2011) rather than be tested on paper. Also, about 75% of participants indicated that it
was easy to use NimbleTools.

Students with disabilities expressed preference for using one version of an accommodation
over another on the math test (n=1)

Grade 3 students with math disabilities reported a preference for using visual
chunking representation on geometry assessment items, and reported that the
items were easier when using visual chunking.

Zhang et al.
(2012)

Educators only (n=1)

Educators indicated that using accommodations benefited students beyond math perfor-
mance score improvements (n=1)
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Hodgson et al.
(2012)

Test administrators had views that the oral delivery accommodation, presented
by test administrators, provided a range of benefits. In addition to supporting
reading and providing access to tests, oral delivery can assist with focus when
students have difficulty with testing endurance and motivation, and can de-
crease concentration if administrator’s reading pace differs with students’ pace.
In comparison with other academic content tests, read-aloud provided dur-

ing math tests differed in how it was implemented. For example, participants
indicated that administration of read aloud on math tests required more training
and math content familiarity, in order to limit inadvertent pronunciation mistakes
and variations in following guidelines across administrators.

Students/Test-takers and Educators (n=1)

Students with disabilities and their teachers indicated students’ preference for using one
accommodation package over another on the mathematics tests (n=1)

Flowers et al.
(2011)

Teachers and students both reported that students preferred the computer-
based test condition (although the results did not support better performance in
this condition) over the print format condition.

ACCOMMODATIONS USES AND PRACTICES ON MATHEMATICS ASSESSMENTS (n=5)

delivery (n=1)

A common math assessment accommodation provided to students with disabilities was oral

Flowers et al.
(2011)

The researchers found that this state is similar to many others in which oral de-
livery has been provided using human readers on state mathematics assess-
ments as one of the most frequent accommodations offered. In comparison
with other accommodations, oral delivery was used more often than accommo-
dations such as breaks, calculator, enlarged print, and scribe, among others.

The oral delivery accommodation on math assessments has had variations in its manner of
administration (n=1)

Flowers et al.
(2011)

The researchers found that there were variations in administration practices—
some arranged small-group or individual space for providing oral delivery via
human readers, and some provided oral delivery to students with similar read-
ing pacing needs. Additionally, oral delivery was provided in combination with
other accommodations such as alternative setting or frequent breaks, due to
the circumstances of having a person read the test aloud, rather than because
those other accommodations were identified in the individualized education
program (IEP) plan.

The oral delivery accommodation was implemented differently in math than in other content

areas (n=1)
In comparison with other academic content tests, oral delivery provided during
math tests differed in how it was implemented. For example, participants indi-
Flowers et al. - . : ; -
(2011) cated that administration of oral delivery on math tests required more training

and math content familiarity, in order to limit inadvertent pronunciation mistakes
and variations in following guidelines across administrators.

Common accommodations for students with visual impairments on math assessments in-
cluded large print, setting-based, and extended-time (n=1)
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Fox (2012)

For students with visual impairments (VI), the most commonly used accom-
modation in both math and reading for the three test years was large print,
followed in popularity by small group, separate room (individual), and extended
time. For only some students with VI, there were a few patterns of accommo-
dations bundles in either reading or math, such as large-print and extended-
time and magnification and administrator-transcription and sometimes dictated-
response. Another bundle used consistently across years for some students
was braille and extended-time and separate room (individual) and dictated-
response and sometimes braille writer. However, from a longitudinal view of ac-
commodations use, there were very few trends across years in the number or
type of accommodations; that is, students typically might be provided specific
accommodations in one year but different accommodations in another.

This subset of stu
(n=1)

dents with visual impairments had unusual accommodations use patterns

Zebehazy et al.
(2012)

From among students with visual impairments who participated in the state
alternate assessments in math (and reading), students with more functional
vision performed better overall than students using vision for some or no tasks.
Students using more vision to complete tasks also received fewer accommoda-
tions, though students with less vision sometimes did not receive accommoda-
tions as well, which may present a problem of accessibility and availability of
accommodations.

MATHEMATICS ASSESSMENT VALIDITY (n=5)

Construct validity

was affected by other factor/s (n=2)

Cho et al. (2012)

An accommodations package (read-aloud, frequent breaks, and separate
quiet setting) supported improved scores for students with disabilities on some
specific items on a state math assessment; students’ ability levels affected the
degree of benefit from the accommodations package.

Scarpati et al.
(2011)

Fourteen out of 34 items exhibited differential item functioning (DIF) when
comparing scores of examinees with disabilities who used a calculator and stu-
dents with disabilities who did not have any accommodations. Of these items,
eight were easier for the accommodated group, and six were easier for the
nonaccommodated group. Results also revealed that item difficulty and student
ability level contribute to differences in performance above and beyond accom-
modation status.

The accommodations did not change the math construct/s being tested (n=2)

The computer administration accommodation with text-to-speech software

Flowers et al. package (when compared with the print text format presented by human
(2011) reader) did not change the academic constructs of reading, science, and math-
ematics on the state assessment.
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Taherbhai et al.
(2012)

At the test-level, there were no significant differences between scores on the
paper and pencil and online test modes, for both math and reading; that is, the
online test mode did not benefit students with learning disabilities (LD) more
than the paper-based testing condition. At the item level, some individual items
in both grade levels and both content areas behaved differently between the
test modes. The paper-based format benefited students with LD on only a cou-
ple of the paper-based math items, and the online format benefited students
with LD on a few more of the math items, all at a moderate level of differential
item functioning (DIF). However, the researchers note that the number of items
showing these differences were fewer than might occur by chance, and item
content analysis by experts indicated no bias by test modes, suggesting that
the meaning of these results did not imply something important about the test
format.

The accommodations or modifications changed the math construct/s (n=1)

Randall et al.
(2011)

Students with disabilities scored lower as a group than students without dis-
abilities across all conditions. All students separately using the basic function
calculator modification, and all students using the math resource guide modifi-
cation (providing key definitions and examples as well as graphics) scored bet-
ter than those taking the standard test, with no significant differences between
groups across items.

Table F-12. Findings for Studies Examining Accommodations for Reading Assessments (n=26)

Authors

Findings

READING PERFORMANCE EFFECTS (n=11)

Students with Disabilities (n=6)

(n=2)

Accommodations had mixed results on reading assessments for students with disabilities

Cawthon et al.
(2012)

Linguistic complexity had impacts on both reading and math items; its relative
effect for reading items was rated as higher than that of math items, indicating
that students with learning disabilities had comparatively more difficulty with
reading on average. Accommodations in two categories—namely presentation
and setting—were associated with differences in reading item performance for
students with learning disabilities; specifically, students with disabilities using
these accommodation types had lower scores than students with learning
disabilities not using accommodations. However, response accommodations
and timing accommodations were not associated with differences in reading
performance for students with learning disabilities. There were no interaction
effects of linguistic complexity and accommodation types on reading items,
suggesting that the effect of linguistic complexity did not depend on the ac-

commodations received by students with learning disabilities.
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Schmitt et al.
(2012)

The degree of score improvement across the accommodation conditions was
not consistent for all participants. The student with the lowest comprehension
skills, specifically oral fluency, demonstrated the most benefit of the three par-
ticipants when using the reading pen, in both conditions. However, when using
the reading pen for vocabulary definition, she mostly scored lower than when
using the oral delivery-only tool setting. The other two participants’ compre-
hension skills actually worsened when using the reading pen than when not
doing so, which the researchers attributed to those participants having difficul-
ties manipulating the reading pen and disrupting their reading fluency.

(n=2)

Accommodations supported improved reading performance for students with disabilities

Gregg (2012)

The researcher reported in this literature review that extended-time was
shown to support youth and adults with learning disabilities.

Holmes & Silvestri
(2012)

The results of this literature review indicated that text-to-speech supported
reading, benefiting comprehension, reading rate, and task persistence. The
degree of benefit in some areas depended on the degree of reading disabili-
ties, in that those with more difficulties exhibited improvements more than
those with fewer difficulties. For instance, people with phonological processing
challenges were aided more than others.

more than another

Accommodation set supported improved reading performance for students with disabilities

accommodation set (n=1)

Flowers et al.
(2011)

Results showed no differences in effect sizes between grade levels, suggest-
ing that there were no differences across grade/school levels. There were
differences in effect sizes between academic content, with larger effect sizes
found for reading than for math or science. There were small to moderate
differences between paper-and-pencil test and computer-based test condi-
tions that tended to favor the paper-and-pencil test condition. The researchers
noted that scores were generally lower in the computer-based testing condi-
tion, but that this trend may have been due to extraneous factors. DIF analy-
ses showed that items did not favor either group more frequently. (Packages:
computerized format with oral delivery accommodation via text-to-speech
software vs. print text format with human reader)

ties (n=1)

Accommodations did not support improved reading performance for students with disabili-

Cawthon et al.
(2011)

No significant differences were found in overall reading performance between
the written English for items and items presented via American sign language
(ASL). ASL exposure was largely not a significant predictor of performance.

All Students (n=5)

Accommodations package supported improved scores for all students in an equal manner

(n=1)
Results also showed that students with disabilities performed significantly
worse than students without disabilities on the test. All students performed bet-
Feldman et al. ter on reading items when given testing accommodations, and no interactions
(2011) were found between groups and conditions (suggesting that students with

disabilities and students without disabilities benefitted equally from accommo-
dations).

Accommodation supported improvements differentially in reading performance scores of
students with disabilities compared to those of students without disabilities (n=1)
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Gregg & Nelson
(2012)

This meta-analysis examined nine studies, ranging from 1986 to 2006, yet
empirical conclusions pertaining to extended-time drew from fewer studies.
Three studies indicated that youth with learning disabilities scored significantly
higher on assessments and other testing for math, reading, and writing when
using extended-time than without, with medium to large effect sizes. Two stud-
ies found that youth without disabilities also scored moderately higher with
accommodations, with small to large effect sizes. Two studies supported the
differential boost hypothesis, indicating the benefits from extended-time were
greater for youth with learning disabilities than youth without disabilities.

A unique modification supported differential benefits for a subset of students with disabili-
ties who were eligible for modified reading assessments (n=1)

Kettler et al. (2011)

Various modifications—including simplified language, removal of response
option, graphic support, and reorganization of layout—were analyzed for reli-
ability. When the modifications were examined separately, for the sets of math
and reading assessment items, the modification of shortening the item stem
differentially benefited students with disabilities who were identified as eligible
for modified assessments. When the modifications were examined separately,
for the sets of reading assessment items, the modification of adding graphics
did not differentially benefit students with disabilities who were identified as
eligible for modified reading assessments (in comparison to students with dis-
abilities not eligible for modified assessments and in comparison to students
without disabilities).

Accommodations package supported improved scores for students with disabilities (n=1)

Kim (2012)

Students with visual impairments scored significantly better when using the
read-aloud accommodation, presented by an human reader, along with other
accommodations than when using other accommodations alone, on Korean
reading assessment items, along with other accommodations than when using
other accommodations alone. Students without disabilities scored lower when
using read-aloud accommodations than when not doing so, although this dif-
ference did not reach statistical significance.

Accommodation did not support improved scores for students with disabilities more than
the paper assessment format (n=1)

Srivastava & Gray
(2012)

Students without disabilities scored significantly higher than students with
language-learning disabilities (LLD). The scores of students without disabili-
ties were not significantly different between testing conditions. The students
with LLD experienced the same pattern—no score differences between test
formats. This was an unexpected result, as it was hypothesized that the
computerized format with hyperlinked vocabulary definitions would increase
students’ cognitive load. The researchers reviewed possible factors related
to the finding, as well as the observation that students with LD did not often
stop reading and review hyperlinked text. The mean passage-reading times
and item response times across testing conditions did not differ significantly
between students with and without LD, although students with LD tended to
be somewhat slower.

ACCOMMODATIONS USES AND PRACTICES ON READING ASSESSMENTS (n=7)

Common accommodations for students with visual impairments on reading assessments
included large print and extended-time (n=2)
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Fox (2012)

For students with visual impairments (VI), the most commonly used accom-
modation in both math and reading for the three test years was large print,
followed in popularity by small group, separate room (individual), and ex-
tended time. For only some students with VI, there were a few patterns of
accommodations bundles in either reading or math, such as large print and
extended time and magnification and administrator-transcription and some-
times dictated-response. Another bundle used consistently across years for
some students was braille and extended-time and separate room (individual)
and dictated-response and sometimes braille writer. However, from a longitu-
dinal view of accommodations use, there were very few trends across years
in the number or type of accommodations; that is, students typically might be
provided specific accommodations in one year but different accommodations
in another.

Kim (2012)

Students with visual impairments typically used the oral-delivery accommoda-
tion presented by a human reader in combination with large print, braille, and
extended time on reading assessments in South Korea.

The oral delivery accommodation has had variations in its manner of administration during
reading assessments (n=2)

Flowers et al.
(2011)

The researchers found that there were variations in administration practices—
some arranged small-group or individual space for providing oral delivery via
human readers, and some provided oral delivery to students with similar read-
ing pacing needs. Additionally, oral delivery was provided in combination with
other accommodations such as alternative setting or frequent breaks, due to
the circumstances of having a person read the test aloud, rather than because
those other accommodations were identified in the individualized education
program (IEP) plan.

Holmes & Silvestri
(2012)

In this literature review identifying needs of postsecondary students and the
ways assistive technology (AT) is used to address them, the researchers
indicated that AT for reading assessments could include software programs
with functions such as text-to-speech, optical character recognition (OCR), and
synthesized speech. More research attention was paid to AT studies examining
impacts on reading, and little or none on writing.

oral delivery (n=1)

A common reading assessment accommodation provided to students with disabilities was

Flowers et al.
(2011)

The researchers found that this state is similar to many others in which oral de-
livery has been provided using human readers on state reading assessments
as one of the most frequent accommodations offered. In comparison with other
accommodations, oral delivery was used more often than accommodations
such as breaks, calculator, enlarged print, and scribe, among others.
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Common categories of reading assessment accommodations provided to youth with learn-
ing disabilities include presentation and timing (n=1)

In this literature review, the researcher identified the following accommodations
for use during reading tests: presentation—oral delivery via text-to-speech
(TTS) or human reader (but qualifying that attention needs to be paid to ensur-
ing that reading construct has not changed); timing/scheduling—extended
time, frequent breaks, unlimited time, and testing over multiple days. Only one
study about read aloud during reading testing was identified.

Gregg (2012)

This subset of students with visual impairments had unusual accommodations use patterns
(n=1)

From among students with visual impairments who participated in the state
alternate assessments in reading (and math), students with more functional
vision performed better overall than students using vision for some or no tasks.
Students using more vision to complete tasks also received fewer accommoda-
tions, though students with less vision sometimes did not receive accommoda-
tions as well, which may present a problem of accessibility and availability of
accommodations.

PERCEPTIONS OF ACCOMMODATIONS IN READING (n=5)
Students/test-takers only (n=4)

Students expressed a preference for one or more accommodations over one or more others
(n=1)

Zebehazy et al.
(2012)

Students with visual impairments expressed a preference for using oral de-
livery accommodation when presented by a human reader, noting that they
moved more slowly through the test items when using either braille or magni-
Kim (2012) fication alone, and that they had difficulties with reading long text passages.
Almost all students without disabilities reported that they were more comfort-
able not using read-aloud accommodations, noting that their reading speed
was faster than the rate of read-aloud accommodation.

Students indicated that using accommodations benefited them beyond performance score
improvements (n=1)
Results revealed that no significant differences existed between students with
disabilities and students without disabilities in motivation, positive regard, and
anxiety. Students with disabilities displayed significantly lower mean scores
for self-efficacy on the pretest questionnaire than students without disabilities.
Finally, results indicated that accommodations had an effect on test-related
thoughts and attitudes, regardless of disability status. For example, students
who received accommodations showed larger increases between the pre-
and post-test on measures of self-efficacy than students who did not receive
accommodations. For students with disabilities, receiving accommodations
appeared to increase motivation to work hard, whereas for students without
disabilities this was not the case.

Student perceptions were mixed about the accommodations studied (n=1)

There seemed to be an inverse relationship between actual benefits and
enjoyment of using the reading pen: the lowest-skilled participant indicated a
lesser degree of satisfaction than the other two participants.

Educators only (n=1)

Feldman et al.
(2011)

Schmitt et al.
(2012)
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Educators recommended improvements in test administration instructions in order to en-
sure appropriate supports including accommodations were provided (n=1)

Posey & Hender-
son (2012)

Educators provided feedback in the form of suggestions for improving test
administration instructions, such as consistent page numbering, as well as for
improving the construction of the test, such as prompts related to changes in
item types and formats.

Students/Test-takers and Educators (n=1)

Students with disabilities and their teachers indicated students’ preference for using one
accommodation package over another on the reading tests (n=1)

Flowers et al.
(2011)

Teachers and students both reported that students preferred the computer-
based test condition (although the results did not support better performance
in this condition) over the print format condition.

READING ASSESSMENT VALIDITY (n=3)

The accommodations did not change the reading construct/s being tested (n=3)

Flowers et al.
(2011)

The computer administration accommodation with text-to-speech software
package (when compared with the print text format presented by human
reader) did not change the academic constructs of reading, science, and
mathematics on the state assessment.

Posey & Hender-
son (2012)

There were no significant differences in reading skills assessment scores be-
tween the group of students with visual impairments and the group of students
without disabilities. Put another way, the use of contracted braille for the test
items permitted students with visual impairments to access the test and per-
form at a level commensurate with students without disabilities.

Taherbhai et al.
(2012)

At the test-level, there were no significant differences between scores on the
paper and pencil and online test modes, for both math and reading; that is, the
online test mode did not benefit students with learning disabilities (LD) more
than the paper-based testing condition. At the item level, some individual items
in both grade levels and both content areas behaved differently between the
test modes. The online format benefited students with LD on a few more of
the reading items, all at a moderate level of differential item functioning (DIF).
However, the researchers note that the number of items showing these differ-
ences were fewer than might occur by chance, and item content analysis by
experts indicated no bias by test modes, suggesting that the meaning of these
results did not imply something important about the test format.
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Table F-13. Findings for Studies Examining Accommodations for Science Assessments (n=9)

Authors | Findings
SCIENCE PERFORMANCE EFFECTS (n=3)
All Students (n=2)

Enhancement supported improved science performance for all—students with disabilities as
well as students without disabilities (n=1)

All students’ scores on enhanced tests averaged about 2 points higher than on
the unenhanced form, and differences by participant groups were similar, indi-
Kettler et al. cating no differential benefits in total score for students with or without disabili-
(2012) ties. Enhancements which seemed beneficial included shorter item stems, and
enhancements that did not seem beneficial included bulleted text and simplified
graphics, according to the specific items which had those enhancements.

Accommodation supported improved science assessment performance of all students (n=1)

Students using oral delivery accommodations, via audio recording, scored a
higher total score than students not using read aloud for one of the science
Shelton (2012) content modules, but no difference in scores for the other science content mod-
ule tests. When controlling for learning disability status, there were no score
differences in any of the modules.

Students with Disabilities (n=1)

Accommodation set supported improved science performance for students with disabilities
more than another accommodation set (n=1)

Assessment results comparisons for accommodations packages showed no
differences in effect sizes between grade levels, suggesting that there were
no differences across grade/school levels. There were differences in effect
sizes between academic content, with larger effect sizes found for reading
than for math or science. There were small to moderate differences between
Flowers et al. paper-and-pencil test and computer-based test conditions that tended to favor
(2011) the paper-and-pencil test condition. The researchers noted that scores were
generally lower in the computer-based testing condition, but that this trend may
have been due to extraneous factors. DIF analyses showed that items did not
favor either group more frequently. [Packages: computerized format with oral
delivery accommodation via text-to-speech software vs. print text format with
human reader]

PERCEPTIONS OF ACCOMMODATIONS IN SCIENCE (n=3)
Students/test-takers (n=2)

Students indicated that using enhancements benefited them in terms of performance score
(n=1)

The test-takers mostly indicated that the enhancements (accommodations or
Kettler et al. modifications) seemed to decrease the difficulty of testing, but when viewing
(2012) specific original items and enhanced items, they indicated that each item had a
similar level of difficulty.

Students indicated that using accommodations benefited them beyond performance score
improvements (n=1)
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Shelton (2012)

Students indicated on surveys about their generally positive perceptions
about the oral delivery testing condition. An example survey question asked
about participants’ use of oral delivery, specifically of listening to the charac-
ters explain the problem. Most test-takers (87%) indicated that they had done
so to varying degrees from very much to very little, and only 13% responded
that they did not do so at all. Another survey item inquired about the degree
to which the characters speaking was distracting; 34% responded that they
disagreed and 22% responded that they strongly disagreed with that notion,
and about 27% indicated a neutral response about distractedness. Only 17%
indicated that they were distracted by the characters speaking. Students with
learning disabilities tended to have a more positive perception of hearing the
segments of characters speaking, and tended not to find them distracting but
rather useful to form their test answers.

Students/Test-takers and Educators (n=1)

Students with disabilities and their teachers indicated students’ preference for using one ac-
commodation package over another on the science tests (n=1)

Flowers et al.
(2011)

Teachers and students both reported that students preferred the computer-
based test condition (although the results did not support better performance in
this condition) over the print format condition.

ACCOMMODATIONS USES AND PRACTICES ON SCIENCE ASSESSMENTS (n=2)

A common accommodation provided to students with disabilities was oral delivery (n=1)

Flowers et al.
(2011)

The researchers found that this state is similar to many others in which oral de-
livery has been provided using human readers on state science assessments
as one of the most frequent accommodations offered. In comparison with other
accommodations, oral delivery was used more often than accommodations
such as breaks, calculator, enlarged print, and scribe, among others.

The oral delivery accommodation has had variations in its manner of administration (n=1)

Flowers et al.
(2011)

The researchers found that there were variations in administration practices—
some arranged small-group or individual space for providing oral delivery via
human readers, and some provided oral delivery to students with similar read-
ing pacing needs. Additionally, oral delivery was provided in combination with
other accommodations such as alternative setting or frequent breaks, due to
the circumstances of having a person read the test aloud, rather than because
those other accommodations were identified in the individualized education
program (IEP) plan.

SCIENCE ASSESSMENT VALIDITY (n=1)

The accommodations DID NOT change the reading construct/s being tested (n=1)

The computer administration accommodation with text-to-speech software

Flowers et al. package (when compared with the print text format presented by human read-
(2011) er) did not change the academic constructs of reading, science, and mathemat-
ics on the state assessment.
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Table F-14. Findings for Studies Examining Accommodations for Writing Assessments (n=5)

Authors Findings
WRITING PERFORMANCE EFFECTS (n=4)
Students with Disabilities (n=3)

Accommodation supported improved writing performance for students with disabilities
(n=2)

The researcher noted only one study about writing performance, which indi-
Gregg (2012) cated that extended time was effective in supporting adult basic education
students.

The results of this literature review highlighted in two studies indicated that
Holmes & Silvestri | word-processing assisted writing outputs for postsecondary students, improv-
(2012) ing spelling error detection, increasing GPAs, and changed course completion
to a rate similar to students without disabilities.

Accommodation neither supported nor failed to support improved writing performance
scores of students with disabilities (n=1)

In this literature review, the researcher noted that word-processing has had
Gregg (2012) inconclusive effects during writing testing for adult basic education students
with learning disabilities.

All Students (n=1)

Accommodation provided differential benefits in writing performance scores of students
with disabilities compared to those of students without disabilities (n=1)

This meta-analysis examined nine studies, ranging from 1986 to 2006, yet em-
pirical conclusions pertaining to extended-time drew from fewer studies. Three
studies indicated that youth with learning disabilities scored significantly higher
on assessments and other testing for math, reading, and writing when using
extended time than without, with medium to large effect sizes. Two studies
found that youth without disabilities also scored moderately higher with accom-
modations, with small to large effect sizes. Two studies supported the differen-
tial boost hypothesis, indicating the benefits from extended time were greater
for youth with learning disabilities than youth without disabilities.

ACCOMMODATIONS USES AND PRACTICES ON WRITING ASSESSMENTS (n=1)
The oral delivery accommodation has had variations in its implementation (n=1)

Gregg & Nelson
(2012)
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Holmes & Silvestri
(2012)

In this literature review identifying needs of postsecondary students and the
ways assistive technology (AT) is used to address them, the researchers
indicated that AT for writing could include software programs with functions
such as speech- or voice-recognition, word prediction, and mind mapping and
outlining. More research attention was paid to AT studies examining impacts

on reading, and little or none on writing.

WRITING ASSESSMENT VALIDITY (n=1)

ing tested (n=1)

The manner of scoring writing tests and assessments changed the reading construct/s be-

Koutsoftas & Gray
(2012)

When comparing group mean scores of students with language learning dis-
abilities (LLD) and students without disabilities analytically, the former scored
significantly lower for many elements on narrative writing, but did so for fewer
elements on expository writing. Specifically, both groups scored similarly on
productivity and clausal density, which researchers attributed to the complexity
of the writing prompts. In other words, the wording of the instructions or ques-
tions supported students with LLD in performing a skill better. When comparing
participant groups holistically, the students with LLD scored significantly lower
than the students without disabilities on all six traits. This was expected, as the
combination of skill measures effectively blended the individual skill strengths
and weaknesses, resulting in a lower overall score.

Table F-15. Findings for Studies Examining Accommodations for English language proficiency
(ELP) Assessments (n=1)

Authors

|Findings

Common accommodations for English language learners (ELLs) with disabilities involved
modifying test directions, test format, and timing (n=1)

Students with disabilities who were English language learners (ELLs) complet-
ing the ACCESS for ELLs testing (English language proficiency assessments)
used various combinations of 11 accommodations. The most commonly pro-

Kuti (2011) vided accommodations included modified test directions, modified timing, other
accommodation (practices for reducing test anxiety), and modified presentation
format.

138 NCEO



(y6) "a|dwres wal Jabire| ayl
0] sasuodsal Jayoea) pue Juapnis Jo Al
-[Igezijesauab sy panuwi| yaiym ‘(wopuel
1e pa1oa|as) swall 89 ay1 Jo 8T Jo Bul (€6) 'sd3l yum syuap
-1s1su0d s|dwesgns e 1noge erep AsAIns -njs o} psebai yjm Ajjeayrosds ‘paurejqo
Bunoa||0o parenssasau anbipe;) Juedionred Jou sem az|s a|jdwes palisap 8y} "
1NOQe SUJ3duU0I pue SueIISU0D awl - - ‘swiay ay) (26) sinsa. jse} Jjay) uo suoneoyipow
: (¥6) "oin|iey ||e231 IO | o suoISIaA payIpoWwUn 8y} 0} pasedwod pue sudiepowloode JO uoheulLexs
/pue anbire} 1sxe)-1sa) Jo asneaaq Aynoy puewap aAmuB0oo J1ay) paale yoiym | Ul Hulied 0} pere|os] Jou d1em Ssjuspnis
-JIp pue ‘obelanoo ‘ssedoe lnoge smalA —S92I0YJ JaMSUR aWOoS 93s 0] |[0J0S 9Sayl " -’ .WQW\A_.@CG wol} papnjoxa >mr_”—
pessaidxe J1ay} Jo Aypijea Bunosye ‘Joey 0} pey SJaxe}-}se} ‘yewnoy [eybip urjnd | ©48M 40U “Apnis JusLnd B} 10} palNIoal (TT02)
-oyl-1sye Z@uﬁ;GQQW Swia)l 1S9} JO Saduall 9J9M UBU) ‘PaljipoW aiam Swa)l USUYAA \A\\WOQNOQQm. Jou aiem M.CO.CM\BQOQ juepod Moppag
-odxa S.19)B)-}S8) UO Pa}0a||00 alam eje -W1 8say} ‘sallolsly [euolyednps pue sal
(c6) | -!lloe aBenBuel 11ay} Jo JUN0JE UO SHNS3I
(76-€6) "2|qelajaid usag aney Aew suon | -swey onews|qoid swos alam alay) feyy | 1S9} dul ol Alljigerren aanpoJiul o3 Ajdx||
-Ipuod pajepowwodde ay} Ui uedidied | yopgesipul ue v WIS JO 1Ry} UBYl JSMO] sem Apnjs ayj opul (s437) Aousioyoid
A1and 0} suoiyepowiodde Bunsal JOAIIBP | A|oeiapisuod sem g wio4 Jo Aupgeras ayy | USIBuU3 panwi yum sjuapnis pue (s773)
0} uoIsIoap dy} ‘a|qissod se Ajpeonuayine [ - - - Apms siyy Ul asn Jiays o3 Joud pajsay | SidureaT abenbue ysiBu3 jo uoisnjoul
Se SUOIePOIWOIJE JAISIUILIPE O} LOYD |  -pjay Jou SEM LLIOJ }S8) PalIpOW dy} * * - ay1 reyl 108} ayr Buipuelsyumiou - - -
ay) Buipueisyimiou ‘paredionueun sem (ze) "ueds apeib ay) ssoloe paziels
suoirepowwodoe Bunsal Jo Aljige|rene (z6) " ** "Auo -uab aq Ajllessadau Jouued S)Nsal 0S
8y} 01 asuodsal Juapnis Jo yoe|ayl " " swiall sanewayrew pasn Apnis ayr * - ° | ‘opelb auo wouy asam syuedionred ayy -
(£2T) "way) 10} |nyssans 00}
uaaq aAey W biw 1s81 Are|ngedoA ayl Jo
Anoidwis ayl uans asnedaq aosuewlopad
ul @auaJayip Jueayiubls e umoys aney ocmho_\m_m.wm_w
pinom uaip(iyd Buiuonouny Jamoj jo dnoib
e ey) ag Aew 3 "spuedionied Buiuonouny
Jaybiy psemoy paseiq sem ajdwes ayl - - -
(TT02)
‘e 18 Ipaqy
ABojopoyian IX81u0D 183 / 1sal sansiialoeey)d ajdwes sioyiny

139

‘sasayjuaJted ul Jaquinu abed ypim satjell ul Jeadde sjdiue ay) wolj suoieiond) ‘810N
AioBare) suoneliwi] pue siayodeasay Ag suonenwi Apnis "T-9 a|qel

yoJeasay ainin4 pue suolelw

o Xipuaddy

NCEO




(98-58) "paseq

aJe suonsanb uoisuayaidwod sy yaiym
uo sabessed ay) peal Buirey 1noylim 1sa}
SIY] U0 @2UBYD SA0QR [|9M S2409S Urelqo
0] 9|ge alam SsalljigesIp INOYIIM pue Yiim
Sjuapn]s Jo ajdwes e Jeyl punoj ‘[e 18
‘uewa|o) Aq Apnis auo ‘os|y ‘Auuaq-uos
-|1aN a1 Aq papinoud si uey) 1xa] xa|dwod
aJow yoanw BuiAjoAul S1Sa) 9ye] pue peal
01 Buljooyas sy ul patinbal aq Aew
oym Aljige 1abuous Jo sjuapnis o) abua)
-lreyo arenbape apinoid 10U Sa0p YaIym
Buiiea mo| e Buiney Joj pazionLd uaaq
sey 1sa] bBuipeay Auuag-uos|aN ayl

(g8) paisal g 0] surewsal pue

pauwi| aq Aew uoisuayaldwod [eqian
10 SI8A8| JuaIBYIP Yyum siuspnis 01 Alljiq
-ed||ddy "sanijiqe uoisuayaidwod [eqlan
abeiane ybiy aney 01 papual oym sjuap
-ms Aq paziieioereyd si sidwes siyy * -

(tT02)
‘e 1@ umolg

"19)39q swa)l ASAINS JaMsUe 0} sjuap
-uodsai Anoe] Nwiad 01 LoYs S, Jaydieas
-2J pue ‘sanjigesip oueiyoAsd Buluiep
j0U Jo 92noe.d 1n0oge papasau sem AlLe|D

(TS) 70U 4O Splay WTLS
Ul alam AInoe] SWOS 10U 10 JaY1aym aulw

-1319p 01 9|qissodwi 11 Bupjew ‘AlsiaAiun
ay1 ulyum uaunuiodde Arewnd aiayy Jo
263]]02 3y 10} payse alam Ajnoe) eyl -
‘sBuipul jo Aljiqezijessuab

pajwi| ‘AaAins siy} Joj 8)ed asuodsal Mo
-0)0 ‘9b9||00

10 Juswiredap olwapeoe Aq palaisn|o Jou
sem a|dwes aouls ‘saljIsIaAIuN |je do A)is
-J9AIUN SIY} 0} 8|gezijelauab jou sbuipul

(TT02)
uuew|ayo0.g

‘Agerial ‘uBisap
paliwi| peY Sa2I0A SI9)B}-}S8) WS YiIm 109[gns-a|buls e sem }1 8ouIs ‘yons se . (Troe)
asn s,waisAs uoniubooal yoaads ayL papusajul g ‘|lews sem azis ajdwes €19 >onog
"SUOI}EPOWIWODoE. JO 8sn
JIay) pajuanaid yeym jo Buipueisiapun
UMO JIay} pue suoddns Jo asn Jiayl Inoge "P|O sJeaA Qg Japun aJam pue ‘salnoiyIp
AJowaw UO SUIBLISUOD S} YIm ‘lodal parejal-bunum pue -Buipeas pey suapnis (1T02)
-J|os Juapnjs uo papuadaq ‘sjuswisnlpe 1ey)} papnjoul BLIS}IIO UOI0S[9S "Uoljeonpa ‘|e 1@ jjog
auwos ayew pue jojid 0} uey} Jayjo ‘pays|| laybuy jo suonniasui /T pajuasaldal
-ge1sa uaaq Jou pey Alipifea pue Alljige sjuapn)s ‘ulepsoun sem uoljeindod 0y
-Ij181 0s ‘Apn}s 8y} Jo} pajeald sem Aaning uone|al ul ajdwes Jo ssauanneuasalday
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

NCEO

140



(2102)
‘18 0Yyd
(802) "swuawissasse pazipepuels
ul suolrejsuel] ISY Jo aj0l ay) pue 7SV Jo
abpajmouy pue asn s uapnis e Usamiaq
diysuone|al ay) puelsiapun Ajnj jouued (1T02)

aM ‘alnseall 19a1Ip B Se SIY) INOYIAA °
"' "JUBLISS3aSSe 8] UIyIm saoualiadxa
Jiay} 1o ISV ul Aousioyoud Juspnis
JO aINseaWw uoleplfeA e Jo yoe| "~ °

‘[e 1@ uoymeD

‘suoljepow

-wo29e [enpliaipul Aq pauoddns sureb aan
-ejaJ Jnoge swieo Buouls ayew jouued os
‘suonepowwodoe adinw pasn sjuapnig
‘salllenas pue sadA) Aljigesip buiules|
JO} |0J]U0D JOU PINOY ‘Ajjeul) ‘suolepow
-Ww022k paniadal oym sanljigesip Buiules)
1noyuMm sjuapnis Jo dnoluh uosuedwod ou
sem aJay} ‘os|e ‘pare|dwoo aiam suol}
-IpuO9 suonepowwoade Jo Aluxajdwod
ansinbBull wayl se yons si0)oey JO uol
-BZ|uopuel OU OS ‘1S ejep JUBIXd pasn

"9}9|dw09 Jou sem

juapms Aians Joj (sanijigesip Bulures) jo
sadA) oiy1oads Buipnjour) sonsuaorIeyd
1USPNIS [eNPIAIPUI INOJE UOIBWLIOU|

"sBulpuyy jo
Aljigezijesauab paywi| paubisse Ajwop
-ueJ lou palda|as Ajwopuel jou ajdwes

(zT02)
‘[B 18 uoyme)

(971) "soydeibowap uapply are

88y} ey} 8q p/noa Ji ‘pjely vy} ui siedk o
abe se yons ‘aouauadxa s, uedoiued e
JO 1UIXd 8yl MOUX 10U Op aM asnedag -

" "yse) anaubin ayl yoroudde Aaylr moy (TT02)
. uoymed
108448 Y2IyM ‘SuUOISIIap suolepowwodde
‘syse) Bunfew yum sasualiadxa Jualayip aney
pue suolsanb 1noge uoljesie|d %99S 0} Aew Aayi eyl sueaw siy| "sa|ol Jo A1au
sjuspuodsal 1wJiad Jou saop |00] ABAINS -BA B Ul SJuapn]s paalas syuedioned © -
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

141

NCEO



‘slayoieasal ay) Aq pauodal suonelwi| oN

(zTOZ) 661D

(99)
Jamod arenbape 10} sazis ajdwes 1abie|

salinbal |NTH 29uls aidwes [euipnubuo)
3yl uo Ajreroadsa pue ajdwes |A [e101
3Y} Uo pajaNpuod a9 pINod 1ey (TIAH)

S|9pOIN JeaulT [edlyatelalq Bunonpuod (z102) xod
Se yans ‘sasAjeue [eansiels ayl paywi|
SIYL ‘|9A8| 8rels ay) Je pajesaushb usym
UBA3) |[ewss sem [sjuswiedw |ensiA]
IA YIM sjuapnis Jo azis aidwes ayy * -
(0T) ‘pawnsse aq 10uued 3duewlouad
JlWwapeIe Uo suonipuod bunsal Jo sadhy
usamiaq diysuoleal [esned e ‘alojolay) (TT02)
‘pajo|dwod alem suonipuod Bunssy Jo ‘|e 18 s1amo|4
SuUOITepPOWWOIJk Sk YINs SI0}Je) JO uon
-eZIWopuel OU OS ‘189S Bjep Juejxd pas
(98) Aoeoiye-jjos painseaw ,Sjuspn)s
UO SUOITEPOWIWODJE JO 103813 [elUdIa|IP
ay1 Bunaidiayui oy 1ueas|al Alenanied -
(98) 'suonipuod Bunsal pajepowwiodde " "paoIpald uonodalip ayl ul alam spuail
3Y] pue palepowwioddeuoU ayl usamiaq ejep oy} usym uae jueayiubisul Ajjeo | . (Tr0e)
9oUaJayIp arelapow e AJuo sem alay) -1sl1els sjnsal Auew palapual ‘sjooyos € }o ueipa4
SUOISBI20 [RJOASS UO ‘)NSal e sk ‘paule)} UISUODSIAN Uegln Auew ul siapelb
-129S®e 10U SeM W3y} JO asn ,suapnis yybia Jo anneiuasaldal aq o3 Jybnoyy
‘papinoid alom SUOIIBPOWIWIOIIR JJIYAA ybnoyjre ‘sidwes |rews AjpAne|al ayL
‘[9A8] JuSpN}S [eNpIAIPUI BU} Je (LLoz) 'Ie

pala|dwod j0u sem Juswubisse wopuey

19 preyabug

"papw|
SeM swall ABAINS JO sIsAeur [eansnels
‘Aungeljas pue Aypiiea pajwi| pey Asaing

‘sjuspuodsal AeAins

0} sBuipuy jo Ayjiqezijelsusb paywi
"'SEX8] Ul UoIjeoo| di10ads e Jo apis
-jno sbulpuly jo Ayjiqezijessushb paywi|
{92UBIUBAUOD UO paseq sem a|dwes

(TTO0Z2) sineq@

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

NCEO

142



(T9£-09€) "synsai JuawaAalyoe Buiolsip
Sallljige [en123||alul [elnTeu Jo adueyd ay)
N0 J0Joe) 01 pawoyad aq pjnoys sisal
O1 Areulwnaid quawubisse dnoib pijea

(T9€) "uonepowwodde 1S9) e Se
pnoje-pea. Jo Jooye ay) poddns o} jusioy
-Jns 10U sem ajdwes [jews Syl ‘sanljiqe
-SIp OU YlM Ssjuapnis QT pue sjuawliredwl
[ensiA yum sjuapnis QT palabiel " - -
(09€) 'synsai ays Jo Aupiea syl bul

pue 10BeXa 2I0W ® 10} ‘IBABMOH '|aA9) -uoddns Joj uonelwi| e aq Aew (¢T02) Wi
alwapede Aq sdnoub yioq Buiyorew 1oy S|ooyds 2ljgnd papuane oym sjuaw
921Nn0s ay) 8q p|nod [p9g] (uoisuayaud -Iredwi [ensia yum syuspnis Buipnjoul
-wo) Buipeay uealoy) 19algns awes JON ‘Jooyos [eloads e papuane oym
3y} Ul JUsWaAaIyde dlwapede snoinaid suswredw [ensiA Yyim sjuapnis
S,JUapnis yoea Jnoge uonewlojur * - |[ooyas a|ppiw pajabiel Apnis ayy * - -
(c€2) "SYN-vY 8y} Joj suonesyipow
usm Buore sjgemo|je g pjnom suofyep "sbulpul (TT02)
-owwo22e Bunsal aonoeid ul - - - -pasn Jo Ajjigezijelsuab paywi (Ajuo syjuspnis HEREREINE)
10U aJom suonepowwodde bunsal - - - g apeib 0] pamolieu sem azis ajdwes
‘Sjuswiadueyua |enpiAlpul Aq pauoddns
suieb aAlejal Jnoge swieo buods ayew (z102)
JoUURD OS ‘1s8} 10|Id UO SjuswadURY NEREREEN!
-ud 9|dnjnw papinoid aiam sluspnIS
(88) *AHAYV J0 1oNAISU0D ay}
alnseaw 01 AaAIns eulbluo ay) paidepe "sBuipuly
SNd pasiaal ays aiym sanijigesip Bul [ jo Ayjiqeziiesousb paywi| (apimaie)s jou)
-uJea| Jo 19n11sU0d ayl ssasse 0] paubis | Aiuno) saabuy SO 0] palwi| d1am Ssjuap
-ap uaag buiney snd [euiblio ayy o1 anp -uodsal A8AINS JO SuonMIISUl uonedINpa (zT02) HOoY|

KjayI| SI s10198) SNd pasiAal 8yl Jo [ela
-A8S U0 A2U8)SISUOD [eulalul JO S|9AS| MO|
01 8)eJapoul 8yl ‘SNd PasiAal ay) uo
punoj ASUs)SISU0d [eulalul JO [aA8| ay) * *

Jaybiy Jayuny {[lews sem azis s|dwes
(28) "suonnmnsul e 1e sisquaw An
-0k} [[e 0} paINqgLISIP 10U Sem AaAins

ay) ‘sialreq [euonniisul oy anp * -

"slayoreasal ayl Aq pariodal aiam suonelwl| oN

(zTOZ) 1Nsan

-|IS @ SOW|OH

. (z102) le

sisyoiessal ay) Aq pspodal aiam suonejiwl| oN 19 uosBpoH

. (2102) UoS

Slaydleasal ay] >Q Uotoao._ 9J9M suoljeliwl] ON eN % mmo._o

ABojopouiai 1X@IU0D 358 /IS8l sonsusIoReYD 8|dwes @_o;:&

143

NCEO



(21) "erep Jo s82In0S

Ajuo ayj pue sanbiuyoa) Bunisyieb erep
AJuo 8y} a1am 1sIpjaayd pue Aaains ayl
(9T) 'sreusrew asualajal uey Jayrel
abpajmous JualInd uo Aol pue Ajarelpaw
-wi Jamsue 0} suedionied Bupse jusw
-aJels e apnjoul pip AaAINs a8yl ‘JIaAaMoH
"swiai AaAINs a8yl Jamsue J1ayaq 01 Japlo
ur abpajmous| a4ind ueyl Jayrel abpa
-|mouy| [euonippe bBuiyaas siuedionted jo4)
-uo9 0} 3|qIssod 10U sem 1l ‘palaisiuiwpe
sem ABAINS 8yl Moy JO ainyeu ayl 01 ang
‘sBuipuly Jo ssauaanejuasaldal Jwi|
1ybBiw (uonedionued ArejunjoA) uond9|as
-J|os Juapuodsal ‘ejep ajeindoeul sapiaold
1ybiw syuspuodsal ‘saseiq asuods

-aJ1 JwJiad ybiw sAanins uodal-§as

(L1)

‘puejAreN Ul paredo| 19L3SIp |00Yyds ueqln
ab.e| e ulyum pakojdws si Jaydleasal
3y} 8snedaq adualusAuod Jo ajdwes © -
(9T) 'sjooyas asayl Jo apIsINo SI

-yoea) 0] pazijelauab ag 10u |Im Apnis
3y} JO sy Nsal 8y} ‘10LISIp |00YdS ueqin
abue| e ulyum sjooyas aaiy) 01 paul

-wi Bulaq jood juedidiued ay) 01 ang

(eT02)
gwoasdi

(zL7)

‘pazAjeue alom Sa9|RIS Y10Qg Ul papnjoul
Sswiall Ajuo ‘palou Sy [ednuapl aiam
SO|edS 0M] 3U] JO SWI)I 1SoW 194 ‘sajeds
Jud28U 8I0W [BIBASS UO paseq palipowl
SeM ]| “I3llea pasn aJeds a8y} JO UOISIDA
paljipow e sem Apnjs Jaje| oy} ui pasn
9Jeds ayl ‘uuswnJiisul ay) 0} pareal - -

(2/1) "saba|j092 1810 3Y1 Ul S1Io0YoI
11I3Y1 JO 9soy) 01 Jefiwis AIaA a1am Apnis
Jare| ay1 ul Aynaey [o1s] g-g Jo dnoibgns

8y} Jo sasuodsal ay) 1ey) ‘1anamoy
pajeanal sisAeue [eansnels ab9jj0D g

'g woJ) Aynaej Ajuo papnjoul Apnis Jaljes
a1 ul aidwres ay | "absjj0 [o1s] g'g wiouy
AInoe} jo sjdwes-gns e Buipnjoul saba)
-|02 uaAas wody Anaey papnjoul Apnis
Jare| ayr wolj ajdwes ay] ‘sajdwes omy
a1 usamiag saoualaylp ajqissod * -

(TT02)
‘|e 18 JashAaT]

(¥2)
‘seiq Aljiqelisap [e100s Aq pa1daye uaaq
aney Aew reyl sasuodsal Lodal-yas - - -

(2) "sunsai Apms

a1 paioaye aney Aew pue uolepow
-Wo99e pnoje peal ayl Yyum aosualiadxa
Bunjer-1sal [eaidAl e arenwis 10u seop -

"sbuipuy jo Ayjiqe
-Zl|esauab payjiwi| {jjews sem azis ajdwes

(z102)

‘e 18 sniezeT

(26) "uonepowwWwodde 3y) Jo asn [enioe

S,Juspnls ayl 3oel) 01 Aem ou sl alay) * * (Trog) B
(Lov) "pasn Buiaq
S o1gnJ Bunum awes ay) alaym s|ooyds

0} pazijesausb aq Ajuo ues sbuipuyy * - - (2102) Ael

"S91e1S pallun 8yl ul Sa)els Jo Jaquinu e
Ul pasn si )l asneosaq Apnis 1o pa1ds|es
sem [ougni Bunum syes-xis] YMLS ayL

9 SB)JOSINOY

ABojopoyla

1X8lu0) 183l /1sal

sonsueloeey) ajduwes

sioyiny

NCEO

144



(2ve) “Ansianun ays ye sio}
-onaisul auluo jo dnoub 1abire| ayl Jo aAn

‘sleyoleasal 8] Aq pauodal aiem suonelwl| oN

-ejuasaidal aq j0u Aew swuapuodsal ay) (z102)
pue ‘sjdwes wopuel e uo paseqiou " - | |elo sdiyd
(zv€) 'uonninsul auo Ajuo 1e saandadsiad
pue saosualladxa Anoe) sassalppe © * -
(LL02) Ie

19 uosialed

(82) 'saalbap s,1o15eW
pue s,lojayoeq Yyim siayoeal Jo Jaquinu
J1abu1e| ayy 01 pasedwod Jaybiy Jo aalbap

S,J21SeW B YlIM SIaydeal Jo Jaquinu |[ews
e papnjoul osfe uone|ndod ay] ‘siayoea)
uoireonpa Jejnbal jo Jaquinu abire| ayl 01
paJedwod siayoeal uoneonpa [e1oads Jo
laquinu [fews AJaA & paureluod pakanins

uonejndod ay (
8/) ‘(je101 862 Ajuo) pakanins sem sia
-yoea Jo uonendod paywi v "iddis
-SISSIA| UIBYINOS Ul S19LISIP |00Y2s
921y} Ul Slayoea) Jo sapnupe ay) " -
(99) "s1ayoeal jooyas dljgnd o3 paywi|
2I9M Slayoea) syl Jo sapnune ayl
(9G) 'seiq umouxun ue pey aAey Aew
10 1Sauoy uaaq aAey Jou Aew pue
alreuuonsanb ay) paijamsue Aayy

awin ay) 1e 1J9} siayoea) ayi moy Ajuo
2I9M Slayoea) syl Jo sapnune ayl

(zT02)
SMOPE9aAN

‘slayoseasal ayl Aq paliodal alam suonelwi| oN

(zT0Z) 991
R Weysyen

"sJayoseasal ay) Aq pariodal alam suonelwi| oN

(TTOZ) NOno

ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes

sioyiny

145

NCEO



‘sloyoleasal ay) Aq paluodal aiem suonelwl| oON

(TT02)
‘|e 18 nediesg

(Sv1)

‘sBuipuiy 1no jo Ayjiqezijeisusb ayj jooyo
i Aew yaiym ‘umounun si 41g Aue Jo
apnuubew 1o aduasaid ay) buluiadouod
yina ay) ‘aguanbasuod e sy erep pale|
-nwis 0] pasoddo se ejep eluawiadxs
SPIM3]IE]S [eN)oe aSn 0] PalIdId oM *

(TT02)
‘e 1o ||lepuey

(€T) "piren

8Q j0u Aew s)sa) usNUM Uo saouewlopad
yum suosiredwod Ing ‘op ued pue mouy|
SIUBPNIS Teym Inoge umelp aq Aew
S9ouUaJajuI pifeA ‘Aljigesedwod 0] s1ealyy
[enualod saleald Yydiym ‘ainseaw o} pa
-pua)ul 1S8) UsNLM [eulblio Byl Jeym wol)
JUBJIBHIP SI Tey) 10NJISU0I e ainseaw Aew
UOISIOA ISV Ue Jeyl suesaw SIy| "Wwioy)
usSNIIM papnuap e ul uey) Jayres woo.
-SSe[0 8y} JO 9pow 9SIN0ISIP 8Je}-0)-998)
‘RepAians ay ul pajuasaid ale swall ay)
1Y) Ul 9ouaLIadxa Bunsal sasulwexa

8y} Jo ainjeu ayl sabueys 1 reys si uon
-eydepe 1sa)1 1SV Ul anss| anbiun Jayjouy

(zT02)
[IBYININ B 1O

(L6%) ** * pooisispun

lamaq sl

Wwiall JUBWISSasSe ay) ul painseaw Buiaq
19N.11SU02 ayi Jo asodind ay) ‘Apnis siyl Jo
sasod.ind ayj Joj ‘10 s|gepuelsiapun aiow
SI UoITeWw.oul 8y 0S ‘1Xa] 8yl Jewlo} 01
papaau aq Aew Jaguosuen e - - "Bunsal
Buunp paanpoaul si reyl Aejdsip ajjrelq
a|geysaJjal Jo puny Jyenonted e Buisn
adualladxa pey aAey jou Aew uspnis v

(L6v) “Apmis siy) puokaq

pazijelauab aq jouued s)Nsal ay) ‘alo}
-aJay] 's1sa1 Jo sisAjeue pue Juswdojan
-9p 8y} U0 SaIpNIs 10} [[ewsS SI 1l ‘salpnis
uoneanpa [eldads Jo} abie| palapisuod
aq Aew g9 Jo ajdwes ay) ybnoyye * -

(2T0Z) Uosiap
-usaH % Aesod

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

NCEO

146



(c0T-20T)
"'S9|NPOW 3S8Y] Ul PUNO) 919M S92UBIBHIP

[eansnels ou Aym ag pjnoa sazis sjdwes
MOJ 10 elep Jo sieak ajdnjnw Jo Yo ayL
"UORNIPUOD |0J3U0D PaAISOal Ajuo
sjuedioned (e pue ‘pa}a|dwod jou
Al[eluaplooe sem uonIpuUOD Jusw

-Jeal) ay; Jo Juswubisse wopuey

(zoT) "sunsai ays jo Aupiren Ajqissod
pue Ayjiqezifessuab ayy o1 ywi| sy} Bul
-uapeolq Jrey 01 ajdwes ajge|rene

31 paonpal ‘sasAfeue awos ul Yyaiym (¢T02)
. uoysys
so|qelen olydeibowap Aressadau ayl
papinoid S|00Yds 0 SJuspnis |[e 10U ‘erep
pazAfeue jo ajdwes ayl ulylum ‘alowiayl
-In4 "s1eaA yiog 10} sajnpow aaiy} |
Buowre sjuspnlIs 8ZE 10 SSO| & Sem alay)
‘Apnis siy1 Jo ABajul ayy urejurew oy Jap
-10 U] "sa|qelreA diydeibowap jo AjoLen e
yum [00YDS ueqgin ue wolj syuedionred jo
1unowe abire| e pey ays asnedaq ajdwes (zol) - - - Augezipesauab ayp sywi|
ayy Jo Allenba ay) pareisenap Apoal yoIlym ‘|[0oyds ueqin Jeau e wolj Sem
-109 Juawajdwi 10U pIp Jayoeay auo - - - ajdwres alnua ayy Jo wadiad AXIs J1an0
(6£2Z-8¢2) “(s1s8) ‘'sazzinb
‘sjuawubisse yiomawoy ‘-6°8) sanianoe
WI00JSSE|D uowwod a19|dwod 0] pasn
uaym suad Buipeal Jo s108)8 ay) ale (TT02)
umouXun * ° ° “Sfeliarew JenoLuUIng Juanng ‘|e 18 Jwyos
0] paxul| Jou a1am [geg] pasn sabessed
uoisuayaidwod ay) pue ‘WooIsse|d ayl
0 apisino aoe|d o001 sainpasoud ||v
(8e2) "a|qissod 10U sem
sjuedionued ssoloe sasAeue yidap ui| | (¢T02)
pue syuedionued aaiyl Ajuo papnpoul - - - €19 JILoS
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

147

NCEO



(62) ‘Ajreuosiad

SIUBPNIS 8yl MOUX 10U pIp Slaydeal asayl
1ng ‘sjuswiredwl [eNSIA YlIM S1USPNIS JO
sJeyoes] payijenb jo suojuido jeuoissay
-0Jd 8y} Uo paseq alam SUOEpPOWWO0IJe
1o} paau 8yl Inoge suonepuswwodal * - -
(62) ‘pariodaliapun 10 -1I9A0 a1oM

awos 1eyl Aljigissod e si alay ‘ybiy

SeM SUOIePOWIWOIJE 3yl JO uon
-eoynusp! ayy ui Aupiqelel ybnoyyy

(62) "sway 1s8) [enplAIpul

uo Joineyaq ,Sluspnis Ul SaauUaIayIp uo
pue ||eJaA0 JUBWSSaSSe ay) JO suoleA
-13Sg0 U0 paseq aJam Jeyl sjuawbpnl
Bunyew 01 palwi| aiam siaydeal ayL

(z102) 1B
19 Azeyagaz

(12) ** " uonenwi| ue)

-lodwi ue sey (sasAjeue [eansnels Iayio
1SOW Ul SB) YAODNY 9y} ‘sased yans u|
‘wiopuel 10U Sem UoleJisiuiwpe Jo apow
3y} 01 suapnis Jo Juawubisse ayy * * -

(zLo2) e
18 reyaquayel

(vev)

"SUORIPUOD Y10g Ul 1xa} parebiaeu sjuap
-N}S MOY 1N0ge uoiewloul Jo yoeje -« -
(ee¥) “Apoa1iod suonsanb uoisuayaidwod
ay] Jamsue 0] sabed paxyuiiadAy ayl
peal 0] paiinbai jou aiam syuedioed - - -

(ecv) "saoualayip dnoib-ulyum
pue -usamiag 19931ap 01 Jamod Jamoj Ul
pajnsal yaiym ‘azis ajdwes |ews - - -

(zT02) Aet
Y BABISBALIS

(€0€) ‘asn papusiul Jisy) pue
suonepoWwwWoI2e ay) Jo awos BuigLosap
ul ,obenbue|, uowWwWoI e JO Xoe| 8yl 'S
‘yoJeasal ay1 bBunonpuod sid

-yoJeasal aidnnw Jo asn ayl ‘g

"+ 0 asned
-9( Bl1Ep 8lelnddeul Joj fenualod ay)

(£0€) ‘rewuoy
JUSJaIp © Ul pajuasald yoea ‘sjusw
-NJ0P QG UeY] 8l0W JO M3IABI BY) ‘v

‘SJUBWINJ0P SUOIEPOWWOD
-oe J1ay) Jo Bunepdn sajels Jo yoe| ayl ‘T

10 8sneoaq
eIep aleInddeul Joj enualod ay)

(zT02) O1RWY
? yIwS

‘sleyoleasal 8] Aq papodal aiem suonelwl| oN

(z102) useuo
R uulys

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

NCEO

148



0¢ el LC V101l
(£99) "ABojouyoal aAnSISSE Ul palsalalul
Alenonred alam oym sjuswiredwi [ensiA
Y1IM SJUSpNIs JO SIaydea) pJemol pannd (z102)
-00 aney 1ybiw seiq Buidwes enuajod e ‘|e 18 noyz
‘aireuuonsanb Ayibua| ay) pue paingLn
-sIp sem Aaains ay) Aem ayy usanib - - -
(SLT) "sapnowip yew
Unm syuapnss jo uoireindod |[eiano ayy (G27) (2102)
0} sbuipuly ayj jo uonezijeisusb ioj moje "'SIaMsue JIay) asoyd Aay) moy ure|dxa ‘le 18 Bueyz
Jou saop ubisap 1algns-sibuis syl * - | 01 palinbai Jou a1am syuedoiued ayy e
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

149

NCEO



z (TT02)
‘|e 1@ umolg
€ (TT02)
uuew|ayoolg

(1) "papinoid

11 82uapuadapul ayy 01 anp Apnis ayl Jo pua ay)

1e ABojouyoal ayy pakolua ns Aay: pue (uud Bul

-ss929%e 10} JaIindwod e pasn ‘*a'l) sonewayrew

JO 9pISINO I0M|00YDS pue 3)l| AepAians Jiayl ul
I ABojouyoa) 01 ainsodxs ybiy e pauodai sjuapnis . (Troz)
Bunedionred ay) se ‘fewliuilu sem 193)J0 AljaAou I€ 18 3onog

3l IN0ge Uladuod ‘ISABMOH "OSIA Jo suondad

-1ad penur syuspnis ui ajol e pake|d aney Aew

(ABojouyoa]l mau e sem 1l 8sneoaq aiow OSIA

Buifolua sjuapnis “'a°1) 19948 Al@A0U Y]
z (TT02)
‘le 18 jjog

‘g)el asuodsal mo| pey sAsAIns Jsyoes|
%4 ‘spJepuels Aousioloid o) payul| \SM.WHUWNM_

10U aJam Apnis ayl 10} Paleald SIUBWISSISSY
I (eT02)
OUBION 9 )V

(yg) "sainyeay JIayio

ueyl sanljigesIp Yyum suapnis Jo asuewopad

ay1 uo 1oedwi aiow aAey AJeald ued sainjea)
T asa] Jo awos eyl sisabbns sainyea) AljIqISSao . (Troe)
-0e Jusje| dAl 8y} Jo joeduwl JO |9A8] [eljudioyIp €30 1paqy

Yyl ‘Janamoy " * T 'snrels Alljigesip ,Suapnis yum

papunojuod aq Aew sainyea) AlljIqissadde
V101 1B3y10 sjnsay sioyiny

‘sasaLuased ul Jaquinu abed yym soijen ul seadde ajone ay) WwoJj suoinelond 810N

[peanunuoa] A10691e) suonelwi] pue siayareasay Aq suonelwi| Apnis "1-9 a|gel

NCEO

150



(£T€) "sonsualoeIeyd 1S3] pue ‘Wwall

‘uUapnIs 10} |01U0I Teyl subisap uonuaAiaul
‘areas-iab.e| Joj uiod Bunsels uenodwi ue sapiA
-04d Apmis 1ua.IN2 ay) ‘uonenwl| siyy audsag
“*APNJS SIy} Ul pauILLIBXS S[8pOWU POIJISSE[D
-SS0.9 8y} JojJ Jii ,Sjapowi aseduwioa Jo Jij sjepolu
[enpiAlpul ssasse 0] a|gissod 10u sI 1l ‘alojaiay L
T lapow yasey-uou e Buisn Buluonouny 190}
pue wall [enualaylp ssasse Aualinoduod o}
a|gissod 10U S| 11 ‘Aj@1RUNIOMUN * * * *SBI0IS W)
10} |apow yosey e sawnsse asn s1i 1eyl si Apnis
SIY) Ul pasn [[epow Juswainsesll [aAs|I}jnwi]
W PBIIISSE[O-SS0ID 8] JO SSaUYBaM auo ~ °

(zTe)
"JONJISUOI W)l 1S3] aWes ayl uo a1oas 7 .yby,,

e uey) sasuodsal wall uapnis 1oedwi Ajjenuaia)
-jIp Aew 8109s D7 MOJ, B YoNw Moy pueisiapun
01 aouew.loyad juapnis 1surebe pajepifen usaq
10U SkY 9[eIJS SIY] * * * "XBIUAS pue Alg|nqeoon
uo Ajurewiid pasnooj 1ey) apeas bunes D7 ue jo
uoisian paldepe ue pazinn Apnis siyl sisAjeue
SIY} Ul pasn ewayds Buipod D7 8yl sem * - -
(80¢) 'siusuodwod xeluAs pue Arejnqedon
pJemol 2109s [[elano ayl buiybiam snyj ‘sai00s
-NS SNOWOI0Y2IP pue 3eds Ylog Sauigquiod Jeyl
wns e ‘a109s [Ajixa|dwod ansinbul] 97 |[eiano
3U) U0 pare|nojed alam sasAjeur ayr eyl " -

(TT02)
‘|e 1@ uoyme)

(9T) "suonepowwodoe Bunsal 1noge

sjuawibpn( jus}sISU0d axew o} Jnauip 3 puy Aew
8uo ‘pulw Ul Juspnjs oi10ads e Jnoyjm ey} pue
aoualiadxa [eal Juasaidal 1ou op sanaubin * * -
2onoeud Jayoea) ainseaw 03 sapaubia Buisn - - -

(97) "soureu

-99s anaubin 01 sasuodsal s1ayoea) pajoaye
AlrenuaJayip saulapinb ajels Juaixa Jeym o0}
Jeajoun si 1] "a9noeId Juswssasse Ajiep J1ayl

10 1x81u09 A21j0d ay) woly parowal dals e sem
Apnis siy) ‘soureuads [eanaylodAy 0] sesuodsal
,Slayoea) uo pasnoo} sem sisAjeue siyl asnedag
wedionred yoea Joj SJUsWISSasSe aleulale

10 suonepowwodde Joj saloljod arels ayl 0}
pa12auu09 ApIoldxa 10U 819M S)nNsal asay}

(zT02)
‘[e 1@ uoymeD

(tT02)
uoymed

V101

1BY10

s)nsay

sioyiny

151

NCEO



(98) 'sal09s Bunjnsai

S1I Ul J04J3 99npal 0] djay p|nN0J ainseauwl SIy} Jo
Juswisulal aioyy ‘Buisa) Jnoqe sapnjizie Juspnjs
JO ainseaw mau ybnoyie punos Ajesiuyoal e
pasn Apnis wuasaid ay ‘sbuiaa) pue syybnoyl
lIay} Jo suoneiuasaidal areinddeul aneb susp
-n1s Jeyl Aljigissod e si alay] sjuswniIsul punos
AlreauiawioyoaAsd yum uane ‘sainseaw podal
-J|9S |[e yum ased ayl S Sy ‘aouewloiad 1sa]
Yim suone|allod asay) pauiwexa Ajuo ubisap
JUa.IN2 a8yl pue uodal-}as Juapnis uo Ajpinua
paseq alam pJebas annisod pue ‘uoneanowl
Ajoixue Aoeoyye-jjes buipiebe. synsai ayy * = -

(TT02)
‘[e 1@ uewp|a

(9¢)

‘SjuUBpnIS ay1 Aq pasn Ajjenjoe alam siore|nojed

pue sapinb a2inosai ayl moy bBuiprebal pa1og)
-|02 Sem uolrewiojul dAIrelenb pajrelsp ou - *

(9¢)

'suapnls ayl Ag pasn Ajenioe aiam sioje|nojed
pue sapinb a2inosal ayl moy bBuiprebal pa1og)
-|02 Sem uolyewiojul dAIrelenb pajrelsp ou - *
(9¢) "1sansod ay1 uo suspNIS 10} JIaMmo| aq
Aew uoneanow uapns 1ey a|qissod si

11 ‘0S|V "uoneJsIuIWpPe snoinaid ay) woly

Swiall paJaquiawal aney Aew suapnis

3y} Jo awos 1sa1a.d ay) se pasn sem eyl
124D 2y Jo wloj swes ay pasn (1sansod
‘104D) 1591 Aduaradwo) padualajoy-uoll
-9]11D 3y} JO uoneNSIUIWPe PUOIIS BY) *

(LLoz) 'Ie
19 preyabuz

(92) "SisIxa sain)nd pue ‘sarewl|d

‘sapnime Jejiwis alaym suonedo| diydelboab o

pazijessusb aq Ajuo Aew sbuipuly ayy Ao o3 Ao
pue a1e]s 0] alels Wolj JalIp S|ooyds Arepuodss
Ul SapnIIe pue ‘sarewl|d ‘Sain)nd aduls * *

(TT0Z) Ssine@

(zog) rerep Bunsixa ayr ul painded jou
ale 1ey) sdnoJb ay) usamiag saouaIaIp 18Ylo
01 anp aq osfe Aew 1N ‘SUOIEPOWLIOIIE Y]
01 1ed ul anp ag Aew H|g JO S82UB1IN220 8L

(z102)
‘le1@oy)

V101

1BY10

s)nsay

sioyiny

NCEO

152



z (T102)
‘[e 1o Jeme)y
"S}os Wa)l 8y}
puoAaq a|gezijesauab Jou s)nsal ‘syuswalinbal (z102)
T /spiepuels alels Jo aAlleluasaldal Ajliessadau ‘e 1o Joey
10U 2J9M SWIA)I JUBWISSSSSE 92U3IIS JO S19S
(88) ‘Alonnens|
-ulwpe Jo Ajreba| ajqerdadsde palapisuod 10U Sl
SanljigesIp Yyum sjuspnis pJsemol uoljeulwiosip
€ se ‘AlljiqelIsap [e190S Uo paseq papuodsal (eT02) boul
aney Aew siuapuodsal ‘snowAuoue Bulaq
Aanns ayy audsap 1reyr Aljigissod ayy -~ -
. (¢T0Z) 1Isan
0 sJayoleasal ayl Agq pallodal alem suoneuwi| oN IS % SBUIOH
: (cT02)
0 sJayareasal ay) Aq paliodal alem suonenwl| oN & 10 UOSBPOH
. (¢T02) Uos
0 slayoleasal ay) Aq paluodal a1em suonejwl| oN JoN g BBaig
0 ‘slayoieasal ay) Aq pauodas atom suonejwil oN | (ztog) bbaio
(99) "uoneonp3
Z J0 wawuedaq eluealAsuuad ayl Ag papinoid (z1L02) x04
18s elep [eulblo ayl yum siols indul vewny " ° -
(0T) "uon
-Ipuod 19D 8yl ul aduewouad Juapnis sjoaye ( )
Z YoIym ‘uononiisul Ul siapeal 1xal Jo asn ayr uo | . e1o w_%,ﬁ\,ww
10 Japeal 1xa] 8yl pasn sluapnis 19D Jeyl awin 1€ 14
JO JUNOWe 3y} UO pPajola|j0d alamelep ou ™~ -
VL0l 183Y10 s)nsay sioyiny

153

NCEO



(2L71)
‘pazAjeue alom Sa|eIS Y10 Ul papnjoul Swall
AJuo ‘palou sy ‘|[eanuapl alam S9eas 0M] 3y}

Z 1O SLWIB)I 1SOW 19A ‘saeds 1uadal aloll [R1anaS i (Troe)
. |e 10 JashAan
U0 paseq payipouwl Sem }| -Joilies pasn ajeas
8} JO UOISIOA palipowl e sem Apnjs Joje| oy} ul
pasn a|eds 8y "JusWNnISul 8yl 01 pareal * -
(2) "selq Ajiqedisap [e100s Ag pajoaye (2102)
€ uaaq aney Aew ey sesuodsal Lodal-j|as " " ' | ‘|e 1o shiezeT
(96) "semilIqesIp yim sjuspnis
Se [JoM se ST Se Y]0q Siaye] }S8] JO LUONBIIIuapI
() vompouosos s oo | o
Z ‘300 3w Aq pap! 1ep 1s9) Jue) TP | onoe SJUSPNIS SUI NOBN O} AEM OU SI 213U} - - ° TT0Z) Ny
aAneuend -1011SIp [00YdS auo pue alels awes
3y} 01 paywi| a1am erep aAieljenb ay) pue alels
auo 1snl 01 palwi| a1am elep aAnelnuenb ay
T (z102) A2l
9 SBJJOSINOY
(19¢) ~@oualiadxa
auo Ajuo yum Ajg1elnaoe uoiepowwodde ay Jo
j0edwi ay} abpnl o3 ynalyip eq Aew 3 esnessq
Apnis ay1 wouy synsal pijeA Bulurelqo 1oy} uoiel
-lwij e " * "uollepOWWIOIJR pnofe-peal ayl Yim
€ oualiadxa ou pey sanljigesip INoYIM asoy] (eT0Z) Wi
.. (09g) " * * 1allreq
e uonejussaid oipne pul Aew jsej sI gjjieiq o
1uud abue| yum paads Buipeal asoym sjuapnis
aWos asnedaq pazijelauab aq jouued * -
IVLOL 12Y10 sjinsay sioyiny

NCEO

154



(zT02) uosisp

[4 -UsH g Aesod
(zve) 'sesuodsa. ajqeiisap-Ajjeroos jooyjjo. ( )
Z Aew eyl spodal-j|as uo paseq Ajuo si 1l aduls €15 mM_H_ON
uonepIfeA Jo pasau Ul ale Paloas|jod elep ayl * " €3 Hitd
: (L102) '1e
0 sJayareasal ay) Aq pallodal alem suonenwl| oN 1o UoSIaed
I (2102)
SMOpPRIN
: (zT02) 991
0 sJayoleasal ayl Agq pallodal alem suonenwl| oN 2 WBYSYEW
0 'slayoleasal ayy Aq paniodal alam suonenwl oN | (TT0Z) neno

(LT) "erep

0 $821n0s Ajuo ay) pue sanbiuyosa) Bunisyreh

'lep AJUo 8yl aJam 1sIjyoayd pue AsAIns ay L

(91) 'sjeusrew aosualajal uey) Jayrel abpa

-|MOUY| JUa1IND Uo Ajal pue Ajarelpawiwl Jamsue

01 syuedionied Bupjse Juawalels e apnjoul

pIp ABAINS By} ‘IaABMOH ‘Swiall ABAINS ayl
Jamsue Janaq 0] JapJo ul abpajmous Juannd (zT102)

4

uey} Jayrel abpajmou reuonippe bBujaas quwoosdi

swuedionied j0uod 0] 8|qissod Jou sem 1l ‘palal

-siuiwpe sem AaAINS ay1 Moy Jo alnjeu ay) 01

ang ‘sBuipul jJo

ssauaAneluasaldal nwif ybiw (uonedionred

AJejunjon) uoinos|as-jos Juspuodsal  ‘ejep

@1einooeul apiao.d 1ybiw syjuspuodsal ‘seseiq

asuodsal nwuad ybiw sAanns uodal-jes
V1Ol 1BY10 s)nsay sioyiny

155

NCEO



(zT02)

< ojewy B Ylws
0 'slayaseasal ay) Aq pallodal alem suonenwl| oN (¢102) useyo
8 uulys
c (2102) UoKBYS

(6€2) "20oURW
Z -lopad panoidwi uo uabunuod (‘018 Yoeqpaay| . (Troe)
‘sapelb) uaIb JuswadlojuIdl OU Sem aJay] -~ - €19 RIS
I (2102)
‘e 18 }wyos
: (TT02)
0 sJayoJeasal ayl Agq pallodal alem suonenwl| oN @16 nedieog
I (T102)
‘le s ||lepuey

(GT-¥T) "sisa) ajels paydepe-1Sy Jo ysi|bu3

palIpOW J0j WNNJeA Jeau aljauioyaAsd siyj Jiiy

0] @oUapIAS Aue papiroid sey AliAoe yoleasal

Juapuadapul Jo Aem ayi ul sl AIBA © - - Alpirea

pare|al-uoLIald lIayl Jo aduapiaa Buipinoid

SaIpNIS YJe| S1Sa) a1elS 8Sayl JO SUOISIaN

paidepe-1Sy 8yl pue ysibu3 usnum sy yioq

‘@siop " * (1) ‘Woddns awres ay) aney jou

sa0p AlIpIfeA 19n41SU09 1ng ‘SuoISIaA ysi|bug

uSNUM 8Y3 Se AlIpIfeA JuUslu0d awes ay} aney

S1S91 91e]s paidepe AjjnjaJed asayl ‘Ajureuad
Z ‘Aipifen 01 sawod 11 uaym ‘uonejndodgns sy (€102)
1o} sarewnsa Aljigeral paysiignd sey aels ou IIBUONN 8 1O

‘ybnous ybiy ase seres uonedionted JI uans

puy ‘sajewnsa poob ureiqo o} |aA9] 1Sa] awes

ayl 1e Aem awes ay) ul weiboid Bunsa) arels

a1 ul aredionsed syuspnis Bulieay-jo-prey

pue jeap maj} 00] ‘uasoyd uoneldepe ayl pue

paisal uone|ndod are1s ay1 uo Buipuadap

‘AQjIgela1 01 SBWO0D 1 UBYAA 10U aAey Aljigqe

-1|24 pue AlpIjeA 1ng ‘passalppe uaag sey

eIUIBIIA pue ‘euljoJe) YINoS ‘spasnydessen

ul uoneJlISIUIlWIpe paziptepuess jo wajqold ay L
V101l ICTI e} sinsay sioyiny

NCEO

156



G8 e¢ V101l
(602) "onssI payoreasal ay) Jo Buipuelsiapun
yidap-ul alow e papnjoaid yaiym ‘suonsanb
papua-uado Aue apnjoul 10U pIp A8AIns ay)
Z ‘alreuuonsanb ayj Jo pua ayl 1e X0q JUBWWO . (Troe)
[euondo ue Joj1daoxs * - - (602) €39 nouz
'sbuipuy ayj jo AupiieA ayy pajwij 82inos ejep
9]0s 8y} se suondaalad-yjas ,si1ayoea) buisn * * -
(£99) "ABojouyoa) annsisse
ul eausjadwiod jenjoe Jiay} josjje. Ajejeinaoe
2 10U Aew yaiym ‘ABojouydal aAnsIsse Ul S||s ) (¢102)
pue Jo abpajmouy Jiay Jo suondaolad-jjes €38 nouz
.Siuedionred ayy Ajuo painseaw Apmis ayl © -
(521) -Bunsal Anawoab ul uones
c -lJipoW & Sk 10 UoepowLwod9e an) e Se suol} (z102)
-ounj uoiepowwod2e [uonejuasaidal Bupunyo ‘|e 1@ Bueyz
[EeNsIA] HOA 83U} Jay1aym Jeajoun s st i« * -
(62) 'SInoAe| JejIWIS YlM SIUBLUSSASSE paseq
-9ouewlouad Jaylo 01 Aldde Aew synsal ayj jJo .
Z Auew ‘JIaAneMOH "VYSVd ayl—luswssasse areu (z102) '1e
19 Azeysqaz
-19jJe Jejnajued e oy SS90k o9yal Apn}s ay)
ul paluapl 8JoM ey} SUoiBpPOLILLIOddR 8y} *
(T2) *(S3) sazis 1aya Jay
Aq painseaw se |jews alam sueaw pajsnipe (2102) ‘2
Z 31 UdaMIaQ Sa2UBIBYIP [enloe ay) Sk ‘s)nsal
19 lfeyqiayel
Jueayiubis Ajjeonsnels esayj uo siseydwo
yonw o003 Buioe|d pioae o1 Jueuodwi sy - 7 -
z (e102) A2l
9 BABJSBALIS
IV1iOL 1B3y10 sjnsay sioyiny

157

NCEO



(96) "suone|ndod juapnis 431 pue 113
YlIm se [[om Se ‘SelIlIqesIp ‘Yum paynuap]
Jou pue ‘yum paynuspi s|jonsj-epelb
a|dnnw e syuapnis aaneluasaldal e
Buipnjoul ajdwes 1sngoJ aiow e Yyim
parealdal aq pjnoys Apnis uaund ayy - - -

(56)

"WId)l Yyoea uo Jaxe) 1sal ayl Aq Juads awn
JO Junowre ay} pJoJal 0} Se |[aM Se ‘JasHl
1s81 ay1 Buunp swall ay) 1noge xoeqpas)
1UBpPNIS 119110S 0] SWalsAs A1anijap paseq
-121ndwo9 Jo asn ay) JapISU0I piNoys
sJeyoieasal ainjnj ‘1Sej pjal 8y} Uuo swajl
3y} ssa99e 01 Alljige paAiaalad J1ayl uo
1odai 03 suapnis Joj Allunuoddo swos
papiaoid Apnis Juanng ayl ajiym * *

(96) "au1sap

10 paau Jo ssajpsebal Juapnis yoea 0}
suoljepowiodae Jo abexyoed ayoads

e Buuieijep wo.j pejyeusq arey Aew
Apnis ay (‘019 ‘uonensnly Buisnes ‘Ajrew
-ndo Buiwiopiad woly way) bunoensip
“H*8) paJisap 10u ale Aay) wWoym wolj o
‘wayy 1oy} a)qib1ja 10U are oym SuBpNIS
0} suonepowwodde Buualsiuiwpe yum
sanssi Jo AlaleA ay) Buipueisyimiou © - -

(TT02)
Moppag

(L2T)

‘Buiuonouny JaMo| 3¢ 0] pPaWaap aJe oym
uaipjiyo 1oj [eioljauaq aq ues jusuoduiod
Bunsa) Joindwod ayl Aq pamoje uonoeial
-Ul [e120S JO uoleIAd|[e ay) Teyl g pjnom
1nsaJ pajoadsns ay) ‘sjeAs| Buiuonouny
JUSIBYIP JO ASY YUm ualip|iyd spnjoul

(82T) "uonensiuiwpe

Jaded ‘reuonipen ayj Jajaid Aew Jaures|
Aoupne ue sealaym ‘1aindwiod ay) Jajaud
Aew ays Io ay ‘Iaules| [ensia e si pjiyd e
Il "PIIYD e yum asn o} uoireluasaid 1say Jo
puiy yaiym Buiuiwiaisp usym patapisuod
aQ 01 paau os|e Aew 3jA1s Bulures| ‘aiow
-1ayun4 "s1sa) paziiaindwod uo asuew
-lopiad s,ualp|iyo 109ye asn Jandwod

1o Aouanbal) pue ABojouydsal Jeindwod
yum Arerjiurey moy ayebnsaaul pjnoys -

(zT02)
OUBIOIN B IV

(L1) paisal aq

ued uonezuobalres siyl Jo Aorinoade ayl
‘sainyea] vy [eaIxa| Alxajdwod paonpal
pue Y [ea1X3| Y1og Uo suapnis Jo ajdwes
(@ms) Aujigesip yum juspnis-uou e Bul
-}se} Ag -sjse} pjey ybnouy) seLiobsjes
[e21X3] 10UNSIp 0M] JO BapI 3Y) 01 Loddns
pus| ued Yoseasal [eluswadxa ainin4g

(TT02)
‘e 18 1paqy

ABojopoyla

1X91Uu0)D 1Sa] /1sal

sonsueoeey) ajdwes

sioyiny

‘sasaLuased ul Jaquinu abed yym soijen ul seadde ajone ay) WwoJj suoinelond 810N

A1oBare) youessay auning pue sisyoseasay Ag Suondaliq yoaueasay aining 'g-o ajgel

NCEO

158



. (TT02)
slayolessal oy} Aq papodal a1om SUOIJOBIIP YoJeasal ainjny oN 815 UMOIG
(TG) ‘ABerens
By} pareniul Jusapnis ayi Jo Jossajoid ayy
Jayaym (p) pue ‘saibarens Bunsanbal
uaym Joineyaq ,siuapnis (2) ‘sanijigesip
aLeIyoAsd yum sjuapnis Jisyl 1oj saib
-o1e)1s Buibuelre puads Ajnae) awn Jo (1T02)

unowe ay1 (q) ‘Jersawsas Jad s1onnsul
Jaguiaw A)noey e suapnis Jo lagquinu ayl
() apnjoul si010e} [enualod jo sajdwex3
‘paiojdxa aq os[e p|noys sanijiqesip
aLreIyoAsd yum sjuspnis Jo uonepow
-wo29e Anaej 101pald Aew jey) sioloeH

uuewjexo0.g

(21) "samqesip bul

-uJea| yum sjuapnis pue sjuawliredwi e
-IsAyd yum syjuspms se yons ‘sanijigesip
JaY10 Yim sjuspnis 1oy} J101e|ndjed OSIA
ay} Jo [enualod ay} auiwexa pjnoys
(21) "(wooz ‘si0]j02 Bunsenuod ““H-a)
swajqoid sonewsyrew a13|dwod 0]
1ndino yosaads pue 1ndul ad10A uey)
1210 sainjea} uo AjpAIsSualxa alow

Aja4 oym syusuiredw jensia jJuediyiubis
aIoW yym sjenpiaipul Aq Jore|nofes
OSIA 3U3 Jo asnh ay} aiojdxa pjnoys

(TT02)
‘|e 1@ yonog

(¥LT) "(evenpesb ‘sa

arenpelblapun) |9A9] 1Uapnis pue ‘Aioba
-1e0 Alljigesip ‘(Jeah 1 'sA Jeah g) adAy
uonnnsul :uonelojdxa pasu yolym ‘sbul
-puly Joaye Aew jey) sajgelieA 9|qISsod

(tT02)
‘le 18 jjog

ABojopoyla

1X91U0D 1sa] / 1sal

solisie1orIRy) 9|dwes

sioyiny

159

NCEO



(£T€) "S2102S W31l UO SUONEPOLILLOIJL
1O S1981J@ 9] uo yareasal paidde aouey
-Ua ued Jey) yoseasal [eaibojopoyiaw
2In1n} 10} UONI3IIP |NJBsh e sapinoid

213y paquosap [japow juswainseaw
[ASIINW] WA POYISSE[O-SS010 8Y] JO
UOISJIBA YoSey-Uou e JO uoiewnss pue
juswdojaAaq rewloj-paxiw Jo swall

YIM 3sn 113yl MO|[e 01 pash aJe 1eyl
S[opowW paljISSe[I-SS0.Io By} pusixoe 0} * -

(z1e) " wan
ay1 Jo saineay [ealydelb pue abed ayl uo

wia)l 8y} JO Tewlo} syl se yons sainjes)

sarelodiooul 1eyl AlljIgISsad9e wall Jo
alnseaw |eqo|b aiow e uana sdeytad 1o
‘aleas Bunel D7 1UBIaYIP B JBPISU0D * T

(zT02)
‘[e 18 uoyme)

(21) -~ suon

-epOoWWOIJk JUBWISSaSSe JO AlpieA ayl
BunenpeAs uaym J101oej e se Alixa|dwod
ansinBuil sepnjoul jey) yoieasal oyroads
-wiall 1o} S|[ed Jaylo saoyda yoeoidde
SIyl * * " "wajgoid piom pappaqwa
-abenbue| e pue wall 1sa1 [euoneindwod
B SS922' 0] papaau s||ps Buipeal usamy
-9( SUONDJUNSIP 9yewW Slayodeal JI 23S

0] 1S81 Ylew e uo swall 1sa] Jo sajdwexa
9]210U09 aJ0W apinoid 01 paau Aew * * -

(tT02)
uoymed

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

NCEO

160



(2og) "dojanap

suJaned Jejiwis Jayiaym aas 0] Apnis siyl
areoldas - - - ‘swal A10ls uey) sapelb
yunoj pue piiyj ayj 4oj }ndIyIp 8Jow 8iom
sway Alois-uou Jeyy punoy Apmis siyl - - -

(zT02)
‘le 1@ oyD

(602) "uBwWIsSSasse ay1 uo
panalnal si Il Moy Jo Apuapuadapul S1SIXa
1eU) auo ‘abpajmouy| JO BWAYIS awes ay)

SaJeAlloR JUBLISSASSe ay] JO Tew.lo) ayl
Teyl aq Aew 1| "WIO) UBNLIM B Ul peal SI I
UBYM SNSIaA TSV Ul uonsanb 1so) e saas

1UBpPNIS B UBYM paleAlde ale sewayos
Teym Jo uonsanb ay) ssalppe Apoalip * -
(802) ‘saimonils Japio ISV pue Japio
ys1|bug usamiag sadualalip 1aylo Jo
‘xeluAs ‘Arejngqedon 0] anp alam ‘pPalsIxa
Aauy J1 ‘'sabuajieyd 1SV paje|suell sy}

JI Buipueisiapun ul |nydjay aq pjnom
sIsAfeue [9A8]-042IW JO pup| SIYL usw
-SSasSe pajepowwodde-1Sy ue ul indul
Se asn SJuUapn)s 1eyM aledipul 0] Sand
[euonuane Jaylo pue ‘Bupjoel] 1o Buipuim
-1 dAQ ‘o9zeb aks Jo sioredIpul OS[e Ing
.pnoje 3uiyl,, Ajuo 10U apn[oul pjnod " " -

(tT02)
‘e j@ uoyme)

ABojopoyla

1X91U0D 1sa] / 1sal

solisie1orIRy) 9|dwes

sioyiny

161

NCEO



(98) "Bumes

21|gnd e Ul suolepPOWWOIJ. 3SaY] JO asn
ew 01 passelrequia 00] ag Aew oym
SAMS Joj Ajrejnoiued ‘suonepowwiodde
Bunsay Jo uoisinoid syl Jo s199)49 |nJbul
-ueaw alow [eanal ybBiw s1sa] ay) 400}
A8y se sjuapnIs Ylim auo-uo-auo YI0M 0}
slojelsiuiwpe 1Sa) pamojfe 1eyl Apnis v

(98) "suonipuod parep

-OWWO092.UOU pUR PalepOoWWOod2e sy}
U99MIaQ 9oUBIBIP Yl Saziwixew Jeyl
ubBisap e Buisn Apnis siyr ul pasod suon
-sanb awes ay) JO SWOS aulWexa 0] * * *

(TT02)
‘[e 1@ uewp|a

(9g) -oouew

-Jjopad juapnis Jo suoneiaidiaul Ino Jo
AlpIfen pue ssaulie) ay) asealoul 0} Moy
Jo abpajmou| uno Jo asueape Juesyiubis
Jo} Auunuoddo ay sapinold suoiepow
-W0J9® JUBWISSISSE SNOoLIeA JO uoieluaw
-g|dwi pue asn [enjoe ay) uo Buisnooy - - -

(L102) 1e
19 preyabu]

(68) "sanijiqesip ayesspow

YlIM S1uspnIs apn|oul 01 SUoiepowwodde
Bunuswa|dwi 01 sialeq jo suondaalad
.Slayoea)] Buiprebal yoseasal 10npuod ‘9
(68) "sam|IgesIp Ynm syuspnis Jo uon
-eoNpa ayl ul paAjoAul ('019 ‘siayoeal
uoneanp3 ABojouyda] Jaale) ‘sue

auy ‘sioyoree} uoneonps [eroads ‘6°9)
Sasua| Jay1o Jo A1alieA e wolj sanljiqe
-SIp plIW Yum S1uapnis 10} suolepouwl
-woo2e Bunuawsajdwi 01 sialeq Jo
uondaoiad siayoea) yaoleasay ‘g

(68) "sam|IgesIp Ynm syuapnis Jo uon
-eoNpa ay1 ul paAjoAul ('018 ‘siayoeal
uoneanp3 ABojouyda] Jaate) ‘sue

auy ‘sioyoree} uoneonpe [eroads ‘6°9)
S9SU8| J18Y}0 JO AjalieA e wody pjal bul
-Re|d ay1 Buldaa), suonepowwosde

Jo suondaaiad ,siayoea) yoreasay v

(68) 'suonep

-owwod9e Bunsal Jo asn aunnoJ ybnoiyx
sjuapnis Bunuoddns Jo Aouanbaly sia
-|oea] U0 pasndo} Yyaieasal 1o9npuo) */
(68) 'sanijiqesip Yum sjuspnis 1o} suon
-epowwod2e Jo uoneuawajdwi ayl

Ul 8088 se MaIA [01s] ,siayoeal
uoneanpa [eiauab Arepuodas suod

-dns Buipsebal yoseasal 19npuo) ‘g
[suonepuswiwooal paziwa)l se pasi|]

(TTO0Z2) sineq@

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

NCEO

162



(9€T) ‘@7 24108ds a8y} yum paje

-190sse aJe jey} sjolep ssasoid aisinbuiy
pue aAiuboa oyroads ayj Aq ‘ejqissod
Ajgeuoseal se yonw se ‘pue g7 Jjo adAy
olroads ey} Aq paynsnl ase dnosb g7 8y}
JO suoiepOWWOo9e 1S8) 8yl yaiym ut * -~ -

(9€T) "s2109s 1581 Jo Aupifen ay

UO suollepowwWo9Je 1s3] Jo 1oedwi ay)
puelsiapun Ajarenbape aiow 0] papasau
are [AypijeA aAnoipaid o} uonippe ul] Aup|
-BA JO suoisuawip Jaylo Bunebnsaaul - - -
(9€T) "sesaylodAy 1s00q [enualayip pue
uolnoeIalUI 3Y]1 0] UoIe|aJ Ul Suoiepow
-Ww022e 1S3a] JO 19edwi 8yl puelsiapun
Ajorenbape alow 01 Aressadau si ubisap
Jo 8dA} sy "S1S81 JO SUOISIaA palepow
-W0J2® pue pazipJepuels yloq palalsl
-ulwpe aJte sjuapnis Bulnaiyoe Ajeaidfa
pue Q7 Yim sjuspnis yiog yaiym ut - -

(2102) UoS
-laN % bbalio

(85) 'uononansui lo s1sal Jo
suoleNSIuILpe Palepowwodde pue paz
-pJepuels yiog palslsiuiwpe ate siaad
pajgesipuou J1ayl pue g1 Ylim siaules|
[uoneonpas dlseq jnpe] 3gv yioq * -

(zTOZ) 661D

(£9) "paipnis aq p|nod
aourwWIOoad 1S9 dlWBpLI. UO suoiepow
-W099® JO 3SN JUSISISUO0I JO 1oedwil ay} * -
. (

/9) "UOISIA 3|gesn JO Junowe SnoLeA
YUM UOISIA MO| dJe BlUBAJASUURd Ul |A
yum syuapnis ayi Jo Aliofew ayy asuls

Alrenanued ‘abpajmous plaom a1ayy jo bul
-pueisiapun pue s)dasuod palaulds 1o
spolep A1ejnqesoa Jo uoljos)el e S8109S

Buipea. Jamo| ay ale ‘[ang| apelb Aq

ssalbold sjuapnis ay sy ‘aouewlopad
Buipea. uey) asuewlouad yrew Jaybiy
pajeJisuowsap [syuswuaiedw [ensiA] |A
yum sjuapnis Aym Apnis o} paau * * -

(z102) x04

‘sJayoleasal ay) Aq paliodel aiem suonoalip yoseasal aininj oN

(tT02)
‘|e 18 slamo|4

ABojopoyla

1X91U0D 1sa] / 1sal

solisie1orIRy) 9|dwes

sioyiny

163

NCEO



(¢6) "eale Jo1eaIb ® 0] pazijelaualb aq
ued s)Nsal ayj Teyl os suonnmsul buned
-1oned Jo abuel o1ydeiboab ayy uspeouq -
" (¢6) "siequiaw AN
-0®} [eUONONJISUI |[e 0] SABAINS aINgLISIp
01 Buljim are yeyl suonniisul ainJas © -

(€6)

‘aJnseaw ay) Jo A2Ua]1SISU0d [eulalul syl
9sealoul Jayun) 01 18pJo Ul Snd pasinal
ayl Jo J101o®} yoea 1oj swal adninw
apnjoul * * * "101ok} ,SuoIl29101d [eba Jo
abpajmousy, e pue .qHAYV lo abpamouy,
® 01Ul J01o®) . AHAY Jo abpajmouyy, ayl
Buipiaip Ag Snd ay1 Ajipows ssyuny © -

(zT02) uoy|

(16) “(Slinfs diwspeoe sousnjyul

uin] ui yoiym) bBuioejdai ag 01 panaijaq

sI 11 sassaoo.d ealbojoyaAsd ay) Jayrel
1nqg Buioe|dai sI 1V S||MS dlwapeoe 1eym
10U AJanb yoiym paubisap ate saipnis JI
pjoy 8y} eaueApe o} Ajexl - - - -Bunum pue
Buipeal Jo suonouny olWBpeIE Jiseq ayl
@ausnyul uIny ul yaiym ‘sesseoo.d jeo
-16ojoyoAsd pasredwi ay) asejdai 1o ojul
de1 01 9|ge SI @7 yum suuapnis Arepuodass
-1sod Ag pasn 1V ayl moy bBuluiwexs - - -

(€6) "I poob pue
ao110e.d 1sed uey) alow yonw uo paseq
aq [I!M @7 yum s)npe o} 1V Jo uawubis
-se ayl eyl A|x1jun si 1l ‘passalppe ale
sBuiwoouoys yons nun * - bunum pue

Buipeal ul sanljigesIp yleauaq swsiue
-yoauw [esned ay} Jo awos se ‘Buissasoud
[eaibojouoyd 1o Alowsw Bupjiom se yons

‘syolyep buissaooud jeoibojoyafsd sayn
-uapI YaIym ‘g Jo uoiulep uiepow e uo
paseq salfojopoylaw JO uonldNNSU0D * *

(2T02) 1seA
-IS %® S8W|oH

‘sJayoleasal ay) Aq paliodel aiem suonoalip yoseasal aininj oN

(zLoz) le
19 uosbpoH

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

NCEO

164



(20%) "@1uab Ag saLrea asuewlopad

Moy pue saluab Bunum juaiayip o1 paid
-de ag Aew sainseaw HBunum Jo sadAl Jua
-Jayip moy Apnis 01 palinbal si sjuspnis
Jo ajdwes asiaAIp aiow pue Jabieje - -

(L0v) "uaipiyd

Jo sajdwes awes ay] wolj paurelqo sains
-eaw abenBue| uanum pue [eio usaml
-aq sdiysuone|al ayl pue Bunuum poob
aljJapun Teyl s||Ms ayl pueisiapun * -
(20%) “Anrenb Bunum ssasse 01

sAem ajqel|al pue piea Anuspl© © -

(20%) 's|Ixs Bunum ul sebueyd jeuaw
-2JoUl JUBWINJ0P 01 pue sfeob uonuanialul
109]8S 0] pasn a(q ued Jey] SIUBWISSaSSe
Bunum sjgeral pue pifea dojaasp © - -

(z102) Aeio
9 SBJOSIN0Y

(T9€) "papuswwodal si suedionied jo
dnoub 1abrej e yum - - - paubisap-jjom - - -
(09¢) * * " aidwes

Jabre| e yum sjuswiiredwi [ensia yum
SJUapNIS J10j pnoje-peal uo yaseasal Jo

(T9€) "salpms
dn-mojjoy 10} siuedionied Buninioal uaym
uoiepowWLWOodJe pnofe-peal ayl Yim

suoneandas - - - (09¢€) "suonepowwod | adusuadxa swuedonied ay) JopISuod - - (T9¢€) "synsal Jusawanalyoe (€T0Z) Wi
-oe 1s9] aeldoidde 1oy pasu areipawiwl (09¢g) sig|relq Jo sdiyos yosads BunJoisip sanijige [en1a3||L1ul [einjeu Jo
1SOW 8y} 8ARY puR S|00YIS SAISNjOUI OJUI pazisayluAs yum siaindwos se 99uByd 3y} 1IN0 J0]oe} 0] paulioyad aq
paleibalul are oym sjuswireduwi [ensia yons ‘suonepowiwiodde 1sa1 sno | pinoys sisal O Areulwiaid ‘quawubisse
YUM S1USPNIS 10J papaau SI yoseasal * - -LIen yum Bunuswiiadxe - - - dnoub pireA pue 10exa alow e 10} " " -
(ze2) synsau
1591 ,S1eak snoinald Jo yoe| e 0] anp
Buibuajreyd alow Ajjenuajod are suols (z€2) "senijigesip INoyum pue yum (TT02)
-199p uonedionred alaym sjooyas ybiy SJUBPNIS 10} SBI0JS 1S3} UO S1I39 JIsy} ‘|e 18 Jajad
pue Arejuswala wolj sajdwes Juapnis |  pue suoiepowILLIOdde pue SUoledlIpow
ypm uonealdsl Juerriem sbuipulj ano - - - uaamiag diysuone|al ayj auiwexa - - -
(e0T) "sway ayy jo AibBajul [ans|-apeld
ay) Bulurelurew ui sS899NS arenjeAs
0] wea) uspuadapul ue Aojdwa * - -
(€0T) 8dA1 way pue dnoib yoes 1o} (¢T02)
Juswasuryua yoeas arejndiuew Aje ‘|e 1o Jajney
-NpIAIpUl 01 Alessadau ag pinom il
‘sjuswiaaueyua Jo sadAl [renplaip
-ul JO JyBuBq 8y} 83enjeAs Jaypny o
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

165

NCEO



(t8)
"uolepowWodJe pue asueld|o] ‘aduaned

Buiprebal Apualtayip sapnine s,uosiad e
adeys 01 pual spooyioqybiau Juaiaylig
‘sapmme J1ayl sadeys Aem Aue ul 1l JI pue
SJayoea) loj aouapisal jo aded ayyl * * -
(T8) "suonepowwoIde SpIeMO]l Sapnine
pue Jaylow Jo Jayie} e Bulaq Jo uonejal

Aue si a1ay3 §I ysijgeisa 0} palpnis aq (zT02)
0] OS[e paau sjualed ale oym siayoeal SMOpPea
"pPa2JoAIp pue ‘a|buls ‘paLrew ayl uo
4ono1 p|noys siy ‘suoiepowwiodde
spJemo)l sapnine Jiayl adeys ybiw siy}
MOY pue Slayodea] Jo sniels [elrew * -
(08) 'suoneoo| JuUsIBYIP Ul SIOLISIP
|00yas aiow Buinjoaul Apnis 1abue|
' ybnoJiy Jayun} pauiwexa ag 01
paau Jeyl punoj alam sasualayig
: (2T02) 997
sloyoleasal ay) Aq papodal a1em suonoalip yoleasal aininy oN 2 WBUSYEW
‘slayoleasal ay) Aq pauodas alam suonoallp yoleasal ainni oN | (TT0Z) nano
(00T) "9z1s aidwes ay) Buiseaioul
‘Janamoy ‘ubisap saydseasal aAleln (¢T02)
o quiodsdr
-uenb awes ay) Buiwlopad spnjoul
(cL7)
‘'suoneAlasqo Ajqissod pue sjeuarew
Ww00ISSse|[d pue Iqe||As Jo sisAfeue ‘sdnoib | . (Troe)
) [e 19 JashAaT]
sNooy ‘AlNoe) YIM SMaIAIBIUL Se 4INns uon
-09||02 elep JO sainpadoid Jaylo asn * -
(¢T02)

‘le 18 snuezeT

(86) " " samqgesip
8ANIUBOI JuRIILUBIS BABY OYM 1O ‘pUIlq

‘feap os[e ale oym s773 40} saonoeld uon (TT0g) B
-ONnAIsul pue juswssasse ajeldosdde - - -
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

NCEO

166



(86%) “Aurenba Bunsal ur seniunyod

-do mau siajjo pue Buiobuo si pasredwl
AlrensiA are oym sjuapnis oy suolepouwl
-wo29e Bunsa) paseq-1oNdwiod uo * * -

(¢T0Z) UoSiap
-usH g Aesod

(zve) “Bulures)

pue Buiyoeal Jo 1X81U0D Y} Ul SS9IINS
uapnIs pue AJNJey aINsua 0} papasu
ale sioineyaq Jo ‘sapnime ‘suoddns
[euonippe 1eym se [jom se ‘(pasn Buiaq
suoepowwod9e alvads BuiAusapl yum
Buoje) suoiepowwod2e auljuo punoJse
Anoe} pue syuapnis Jo suoddns aAnoaya
Buipinoid ale ‘fesauab ul Alusianiun ayy
pue ‘A)noe} JIaylaym aulwiaep 0 *

(zve) “(senssi ewbns renuajod

Aue ““9'1) sjuapnis 1o} saaInIas Aljigesia
191U09 0] Sueaw 1l Jeym Jo suondaaiad
1UBPNIS pue ‘S8SINOJ BUIjUO J0} suoiep
-OWWO99®. Jao ued AlSIaAiun ayl eyl
aleme aJe sailjigesIp YlIM siuapnis Ji
‘Bumas auluo ay) ul Aljigesip e aso|osIp
10U Op SUBPNIS AYM ‘suoirepowodde
Bunsanbal a)ge0jwo9 |98} sanijigesip
YIM SJUSpNIS YdIym 0] JUalXa ay) :aulwl
-1218p 0] SJUSPNIS BUIJUO YIM SM3IAIBIUI
dnoub snooy pue sAaAins Juspnis * - -

(zT02)
‘e 18 sdijiyd

(£2) 10U 10 SUORPOWWOIIE ISN Sajep
-IpuBd JaLy1ayM ‘uona|dwod Wioy Jo Wall
pue Bunsal 1o} a|qe|reae awi Jo YiBus)
usamiaq diysuoire|as ayl Inoge ai| Mou
oM adA1 Aupigesip 1o adAy uonepowiwod
-oe AQ SIayIp sourwioad Jay1aym 99s
01 Bunse) 39 paseg-1endwod apeds
-abJe| Ul PasN SUONEPOWWOIIE UO Blep
alow azA[eue pue 199||09 0] paau S\
"9se( 92UBPIAS 3Y) 0 ppe pPinoM suonep
-owwod9® 10y 3)qibije a1e oym sanijigesip
UM Salepipued Jo Apnis Jspeoige - -

(£2) 'swail 1591 ay1 panidalad

Aayl moy pue ‘wayl pabuajreys reym ‘1
noge pajiisip pue paxi| Ayl reym—adua
-11adxa Bupjer-1sa) Jaindwod JIsyl 1noge
1ybnoyl sasniels yioq ui sajepipued
jeym jno puly o} seipnjs aAiejenb "
(1) "ooualsjaid 1Y Y1IM paleldosse
aq 1ybiw siaureq uoldwi yreym pue
Bunsal paseq-laded pa.iajaid siayer
1591 O 9401 Ajerewixoidde Aym areb
-NSaAUl p|noys salpnis aAirelenb -« - -

(1L02) 18
19 uos.ianked

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

167

NCEO



(1) "swapnis

Burreay-jo-prey pue jeap Buowe usw
-aA81oe dlWapede anJj josjjel o} buljse}
jo Aupge ayy ywi| reys sioxoey buipunoy
-u09 ay) a|buriuasip 0] Alessadau ale
SlUBWNJISUI B[gel|al pUe pI[eA ‘a|qe|ieae
aJe Sjuswalnseaw payeuiweIuoduUN [UN
BAISN|d ulewsl ||IM uonngune [esnes * - -
(y1) "abenbue| 186.1e) 8Y1 UI pJOM POOIS
-1apun Ajisea pue ‘Aep Alans ‘uowwod
e 0l Ajuo sare|sued) ysijbu3 ul piom
Buibuajreys asimiaylo o ‘arel ‘rensnun
ue ‘o|dwexa 10} ‘asnedaq wall ue Jo
|ens8] Aynaiyip ay) yoeye Aew sebueys
abenBue| Jaylaym mouy| 0] pasau SId
-dojanap 1s91 ay * * * 9ouewliopad 1s9)
S1094e paredIuNwWWod S 1s81 8y} Jo Jual
-U0d 8yl YaIiym ul Jauuewl ayl Jayiaym
Bunrebnsanul 0) uonippe Ul ‘st ey "uon
-eydepe 1SV yum pareloosse abueyd uon
-ejuasald ayl Ag paure|jdxa si adualayip

aourwload 1591 Aue yaiym 0] Juaixa ay) (z102)
aulwJalap 0} pasinbai are saipnis ANpleA [IBYSUIN B 1O
(1) ‘Buiures) Jo sabers Jare| 1e Bul
-pea|SiW awo93ag ‘asiom ‘10 1sisiad 10U
Aew .sano,, Jo Aljigejrene ay ‘aouanb
-9SU0J B SY "018 ‘Sjewldap ‘suonoedy
‘siaquinu Jabue| yum onawyie o1 az|
-[el1auab j10u saop |aA9] Aleluswald SIyl
1e pasn abenbue| ay) pue ‘sannuenb
Jabajul [rews Ajaanejal buisn swajqoid (ST) 'swspnms
A101s anawyie Areluswala pajebisanul Bulreay-jo-pey pue jeap 1o} usw
sey arep 0] yoseasal ay) e Ajjeau " - | -aA81yoe dlWBpeI. JO SIUBUISSISSE AN
- A)naiyip Jo jeA8] J1ay) ‘elojelay) ‘pue | -days pue ‘a|gelal ‘pifeA jo wuswdoanap
paAjos aJte swa|qoid moy 10aye Ajren 3y} 9adueApe 0} palinbal ale 1ey) suoys
-uajod Aew ,sano Buiddew, 1o .sand | yoseasal ajedas-abie| ay) ul ayeioqe||0d 01
Jaqwinu, yong - - - ys1bu3g ui premyme | siayateasal pue siauonnoeid abin apn - -
Sl yeyl Aem e Ul 10NJ1SU0D [edljewaylew | - eale siyl ul Juswdo|daAap 1S8] aininy 10}
e 101dap ued adeds Jo asn pue uonna | papaau Apuabin si subisap [eluswiiadxa
-daJ 1SV Jo sewwrelb ay) 01 JusiByul BuiLojdwa yoreasal olnawoyaAsd anls
***ysbu3 usnum ul ajgejieae ou -UaJXa ‘suolepowwodde uoneluasaid
aJe Jeyl sAem Ul SJUBWIBAOW puey 10 | 7SV paseq-08piA 1o jxa} ysiibug paiipow
sadeys puey Aq pajusasalid aq ued s1dad 3yl Jayld 10} PaAIasqo SI ,Joays uoin
-uo9 Jejnanted jo Bulueaw ayl ISV Ul -oelaul, ue Jaylaym Jo ssajprebay
ABojopoyia IX81U0D 1S3 /1S9l sonsueloesey) ajdwes sioyiny

NCEO

168



(y0T) "9oURLERA

JUBAB|3.14I 10N1ISUOD JO SWo} [enualod |e
arebnsanul pue Japisuod 0} Alessadau
SI 11 ‘1anamoy :Buipeal Jo adueAa|alll ay)
uo sem snooy ay ‘Apnis sy Jo ubisap
ay1 Jo uondasul 3y} u| “panowal aq 0}
Spasu ddUBLRA JUBAB|B.II JONIISUOD [
Teyl ‘Bunsal pazipepuels Ul paAIasqo
Ajuowwod saninbaul ay) anowai 01 Jap
-10 Ul yey1 g|qissod s13| - - - -Buibbelp
ainaid pue 1xa1 0] yosads ‘pajuswaldwil
9Q Ued SUOIePOWWOIJk [euonippe OM]
(€0T) "way) Jeay 01 19pIO Ul SPIOM

Jano asnow o1 syuapns Buimoyjie Aq Jo
Sslajoereyd ayl Jo Sa9I0A 8y} Jo paads
ay1 8sooyd 0] sjuapnis Buimoye * - -

(rOT-€0T) JuapMIs

yoea J0J 1SIXd Slallleq yeym pue mouy Ajje
-2J SuapnIs yonw moy Ajlred djay pinoa
SMBIAIBIUI Y)IM Widpue) Ul 9jnpow ay}
ybnouy: sauoloalel) Juspnis Bunebnsaul
‘1ayun4 ‘suondaaiad Jiay) Buipuelsiapun
pue sassas04d 1ybnoy ,s1uapnis ol
ssa29e Jajealb yum siayoseasal apia
-0Jd pjnom SMaIAISlUI PRINIONJIS-ILLIBS
pue ‘spnoje 3uiyl ‘sdnoib snaoy Buisn
‘alow syuapnis djay pjnom yeym ayeu
-lwny djay pinoa spoyiaw aAnelenb

ur Buippe ing Apnis siyy Buiyeadal * - -

(zT02)
uol_ys

(6£2) "oouew.lopad 1uspns panosduwl

o} Aouabunuod Juswadloyuial B Ylim pue
sallAnoe sayels-1aybiy uo Abojouyosol
uad Buipeal Jo s199)48 8y alenena © * -

(tT02)
‘e 18 Jlwuyos

(8e2) siduosnuew Ajejoyos

Buipeal pue ‘uonesedalid 1591 ‘sajou
papinoid-1o1onasul Buipuelsiapun se
yons ‘S)xajuod [euoieanpa Jayio ul suon
-epowwiod2e uad Buipeal Buisn snaoj * -
- (8€2)
abessed e sabebua Juapnis © moy adua
-nyui Aew ‘}se} e Joj Se yans ‘uonezLo
-wiaw Joj Buipeas aouls syooqixa) abajj0o
[emoe Jo uoisuayaidwod ayl uo suad Hul
-peal Jo Ss199y8 ay) BuiApnis Japisuod © © -

(zT02)
‘e 18 JIwyos

"slayoleasal ay) Aq p

al1l0daJ 81aM SUOID8IIP YoJeasal aininj oN

(TT02)
‘|e 18 nedieog

(S¥T) "pereindivew

8Q ued pue UMOUY aJe 4| Jo ainjeu pue | . (Troe)
5 ...| ‘el |epuey
pniuBew ayl yoiym ul erep asn
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

169

NCEO



(62) 'yoteasal aininj 1oj eae

ue s| uoisian paidepe siy) JO SS22INS aY L
‘Arensia jund 1o sainoid ssa29e jouued
OYUM SJUBPNIS 10} YSYd 3} JO UOISIaA [eld
-ads e Jo uoneald ay) 0] pa| aney Apnis
SIy1 woJy synsal ay L (62)
"sjusWISSasse sayeis-ybiy uo sanijigesip
aAIuUbo9d al1aAas pue sjusuuredwl [ensia
Yum sjuapnis Jo asuewlopad ay) pue 0}
SS929% 103je Jey) Si0joe) arebnsanul o}
anunuoa 0} paau ayy ybiybiy synsai ayl

(62)

"sjusWIssasse sayeis-ybiy uo sanijigesip
aAIUbBo9D al1aAas pue sjusuuredwl [ensia
Yum Ssjuapnis Jo aosuewlopad ay) pue 0}
SS999% 109je Tey) S101or) arelbisanul 0}
anunuoa 0} paau ayy ybiybiy synsai ayl

(z102) '1e
19 Azeyaqaz

(¢2) 'sishreue

INo Ul pasn aAey am erep ayl uey) [eadde
19A0-ss0.9 Alljigezijelauab 1abie| e pey
aney pjnom ajdwes paziwopuele * -

(T2)

'Sulaou09d [eanaylodAy asay: Jo uoneue|d
-Xa awos apinoid Aew [Bunsal Jaindwod
ypm Ajseljiwes-uou juapnis ‘Abojouyos)
JO asn ay1 ul Juswabeinodua ,SjooyIs Jo
aoa.bap 8] Se Yyons ‘ss|geLieA Juspnls
pue |ooyos] sajqelea asayl buijjspow © - -

(Z1L02) e
18 reyaquayel

(yev) "uoisuayaud

-wo9 J00d 01 saINgLIuod Buipooap Jood
Jayjaym Ajeaniuyep Buiuiwisyep ul [njdiay
g p|nom sabessed Buipeal syl apodap
SJUSpNIS |[@M MOY JO ainseaw e * *

(vEY) 1opow uonenys Jdy}

0 ssaua19|dwod ay1 pue s[s Bulojuow
uoisuayaidwod ,syuspnis ojul ybisul
apinoid pinoa rey) abessed yoeas Buipeal
laye yse1 Buljjslal e apnjoul 0] pue suon
-sanb uoisuayaidwod ay] 0] Slamsue
J18y] 1e panlte Aay) moy sjuspnis yse " -

(zT02) L2l
Q BABJSEALIS

"slayoleasal ay) Ag pelodal aiam sUONOalIP YdJeasal aininy oN

(zT02) Orewy
? UNwS

(6€2) Mooq

-19N pue ped! ayl se yans juswdinba
snolleA uo swall buipeal Jo Aljigesn -
(6€2) 19e) 159 B} 0] }oeqpas)
aleIpawiwil aplAoid pue Ja1oeisIip e aleu

(z102) useuo

-lwij@ ued ey sisal paseg-soIndwiod - - - B ullus
(8¢£2) “Aupiren 1say Jarealb 1oy Buimoyre
ose ‘s)sal 9|qISsadoe Jo uonealdde pue
uoneald ayl anoidwi pue wioul 0} * -
ABojopoyla 1X91U0D 1S3] /1S3l solisie1orIRy) 9|dwes sloyiny

NCEO

170



8T

1c

144

V101

(802) “ABojouydal aAnSISSE Ul UONINAS

-ul apinoid 01 sjuswuredwl [ensIA Yiim
SIUBPNIS JO SIayoea) Jo ssaulpeal ay) Jo
ainoid Jeajd e 01 8INQLIUOI [|IM SLOYD
9say] ||V "Sa1eIS palun ayl ssoloe [eadA
aJle sexa] ul sbuipuly ayj Joyjoym aujwe
-X3 0] Sale1s Iay1o ul Apnis siyr readas - - -

(802) "ABojouyoal annsisse ui

Buluren pue Jo UONONJISUI PJemo] SluaW
-Iredwli [ensiA Yum sjuspnis Jo siayoeal
JO sapnune ayl Jo Buipuelsiapun yidap-ul
ue urelqo o3 ‘sdnoib snooj 1o SMaIAIBIUI
Se yons ‘spoyaw aaneljenb buisn - - -

(TT02)
‘e }@ noyz

(zT02)
‘e 30 noyz

(GLT) apew Aauy suoisioap

ay1 aquasap Ajreqlan Aayl uaym Janaq
wioyiad ybiw uonipuod uonepoWW IR
ayl ul syuapnis ‘os|y “Apnis dn-moj|o}

' ul uonsanb yoreasal |njasn e aq ued
S921042 ,S1UBPNIS 10} Suoseal ay) Bupisy
(SLT) "samnoiyip yrew yjm

sfenpialpul oj Ajuo sureb asuewlopad ul
SJINS8. JO SBIIINIYIP YIew JNOYHIM 1O YliM
s[enpiAlpul 1o} sureb asuewiopad [esian
-lun Ul syNsal YOA Jaylaym Buiprebal
suosiedwod dnoib axew 0] Apnis ajeas
-abJe| e Bunonpuod are sioyine ayy " -

(z102)

‘|e 18 Bueyz

ABojopoyla

1X21U0D 1S3 /1591

solisie1orIRy) 9|dwes

sioyiny

171

NCEO



(721) ¢wayl anl@dal 01 a|ge Aay) aJe ‘0s JI pue ‘sjusw
-UOJIAUS YIOM 3InNny JIBY} Ul SUCITEPOWWOdJ. pasu
os[e 963]|09 Ul SUOIEPOWIWIOIIR SAISII OYM SIUSPNIS
0( "SIUSWUOIIAUS YIOM 3INnINy JIBYY Ul pUe JUSLWUOIIAUD
ab9]|02 8y} Ul 8sN uonepoWWOIIE SuapnIs Buluiwexa
salpns [eulpnubuo] 1onpuod 01 Jueuodwi ag osje Aew
1 ‘2I0WIBYLINS 10U 2J19M OUM S3alljIgesIp YIMm Siuapnis
uey] SS929Ns Jarealh asuauadxa pjnom pajepowwod
-oe Ajgreudoldde are spaau asoym [o1s] ,Siuapnis

Tey) pajoadxa aq pinom 11 ssa2ans qol aininy pue

I aouewIoyad aba]|00 0] pajejal SI 8SN UOIEPOWWOIJ. - Mm_mumm_v
Jayiaym aulwidiep 0} jnydidy aq pinom 3 (y2T-€LT)
‘sanljigesIp syl yum pareioosse Bulules| 03 sialleq
(e21) “Aressadou sieadde anl@2al pjnoys 1uspnis [en areulwi@ way djay Aew eyl siuswdojansp [e2160|
-PIAIPUI UB SUOIepOWWLI029. a1108ds ayj buikjuspi 1o) -0Uy23] Mau Jo 1sealqge Aeis 01 moy 1ybnel aq pjnoys
sainpasold JewalsAs aiow Jo asn pue uswdojanap A3y ‘aiowiayuin4 papaau are Asy] usym suoiepouwl
ayl ‘AJejiwIS “suolepowwodde ssadde 01 Alljige ,sluap -wod29e 1no Bupjaas Jo) spoyraw areudoidde ybney
-Nn1s Ul sjuswuolinue Arepuodasisod pue Alepuodss 90 UeD SJUSPNIS * ' "9SN UOIBPOWIWOIIe pue snjels
Ss0Joe Aoua1sISuod Si alayl leyy os pajuswsdwi pue | Aujigesip yum payoene aq Aew 1eyl ewbns ayl aonpal
padojonsp aq ued sainpaso.d uonesyuspl Ajqesip ol 0] pue ‘Spaau JIay) 10} 31eD0APE puUR purisIapun 0}
-Tewa]SAS 210W MOY U0 pPapaau SI yoseasal alow ‘1sii4 |  Ssjuapns Jamodwa 01 apew aq pjNoyYs SUOoYa ‘puodas
c (TT02)
moppag
(82T) "abey (cT02)
I -ueApe Ino 0] pasn ag Aew Bunsal Jeindwod ‘Ajasioalid
. OUBIO % )V
MOy J0 abpajmouy Ino Jayuny |jIm yareasal alnin
I (TT02)
‘e 18 Ipaqy
Iv10L 1/Y10 S)|nsay sioyiny

‘sasaLuased ul Jaquinu abed yym soijen ul seadde ajone ay) WwoJj suoinelond 810N

[peanunuoa] A10691e) suonelwi] pue siayareasay Aq suonelwi| Apnis "1-9 a|gel

NCEO

172



(¢1¢) 'sainpasoid Bunsay patale ybnoiy) pareb

-w aq Jouued Jeyl Aljigesip Buiures| J1ay) 01 anp aney
Aew Aay) sannaiyip puokseq pue anoqe souewioLad
1UBPNIS 103je SUOITEPOWWOoIJe pue D MOy JO uonel
-2.d.Ja1ul 19311p 2J0W B 10} MO|[e P|NOM SISA[eur JO puly
SIYL ‘'d3VN 3yl se yons ssasoud Bunsal ,aAll, & Ul Jud

-said spunojuod [enualod ay) INoyum sdnolb asiyi ays (z102) '1e
€ ssoJoe pasedwod aq ued s)nsal Aynaip waeji jey; os 18 uoymeD
(e1€) "swau D7 ybiy uo Aurenonred d1s o1 paubisse Ajwopuel SuonepowwoIde aAey 0]
‘abpajmouy| J1ay) areisuowap suapnis djgy suolepouw paau pjnom ajdwes ay] ‘(suonepowwodde paubisse
-Wwoo9e aYy198ds jnoqe jeym pue swejl buissadoe aie ag AjreaidA1 pjnom oym 1ng) suoiepowwoade INOYIUM
SATS Moy uo snaoy ybiw yoreasal Jlayun4 * ° - aauewl d7S pue ‘suoiepowwodde Yyim gis ‘senljigesip ino
-loiad Juapnis 108k Ajessadauun eyl sJuawajd | -yim suapnis :sdnoib aalyl usamiaq Ul SaoulayIp are
D7 10.J31UN0I SUOITBPOWWIOIIR MOY AJLIe|d pjnod * * - aJay] JI suluiglep pue sbulpuy 8sayj uo puedxs * -
(9T) 'suoIsIoap JUBWSSaSSe S8JUd
Z -njul Sepowl UoHRIUNWIWOI JO 8buel Jopeo.iq & moy (Troe)
oo uoymed
Are)d 01 djay Aew Ajuo uondo [elo ue sapnjoul 1eyl
0 (TT02)
‘le 1@ umolg
(2S) 'sjeusrew a2inosal Jo Juawdojanap ayy
0} UoNNQLIUOD 3|gen|en e apinoid osfe pjnom ‘sapelb
JUSPNIS U0 paskeq aduapiaa Buuoddns Buipnjoul ‘ssau
-9AN29Ya pue abesn ABajens Jo uoneneas yidap-ul (TT02)
< 2J0W Y "uoleuIWaSSIp 0] Joud yoreasal ybnouyl parep uuew|axoo0lg
-IleA ag 01 pasu A)noey 03 papiaocid S82IN0sal 10 S[eLs)
-ew Buiuren Aue - - - -parebisanul aq pjnoys Ajjnaej 1oy}
$92In0Sal pue sjeualew Buluren Jo wuswdoaasp ayl
(2T) "swuauwuredwi [ensiA yium sjuapnis 1oy
00} JUBIDIIO pUB BAIJo8Ye alow e Buidojorsp ul jsisse
JlIM 10jeIN21Bd OSIA 8y} UIyiM sainjes) olioads uo *
(2T) "sennolyIp JuLSISU0I apiroid yolym pue sjpusw
€ -lledwi [ensIA yjim sjuspnjs o} jeloljousq aiow ale . M_wﬁswmmv_
YoIym auiwialap 01 Jore|najed OSIA ay) Jo sain
(z1) “Angnedwos youms pue eiqabpe -e9] ay1 Buissasse A|jeanewalsAs aAjoAUl pjnoys
Joj uonouny Buiydelh e se sainjea) yons apnjoul 01 san | (ZT) 'Sewo021N0 JaNag Ul S}Nsal asn pasealoul Jaylaym
-ligedes s,1o1e|ndjed OSIA 8y Buipuedxa apnjoul =* | ainseaw 01 awn Jo spouad Jabuoj 1o} 1320 pjnoys
1v1iOL 1BY10 sinsay siloyiny

173

NCEO



0 (zLo2) |e
19 uosbpoH
z (cT02) UOS
-IoN % bbaig
(8G) "synsais " " " jo
Z uonelaidiaiul Joj Junowresed si* * - @7 yum siuedioied | (zTog) bbaio
ay1 Inoge uoirewoul aAnduosap pajielsp Buipnpour - - -
(29) 'yrew pue Buipeal yioq ul sydesuod pue
SIS reanuo buneipawsal pue BulAjnuapl ul swea) [euon
-eoNpa Jijauaq pinom aaueulioLad [[eJono pue Swis)
]so} oyroads Buowe sdiysuonelal ayj Ajdesp aiow bul
-10]dx3 ¢a18y pajuasaid erep 800z 9yl ul 01 paleadde
Asyy se Ajpyim spenjonyy oy enuuod 1o /002 PUe 9002
Z Ul Udas S)Nsal a8y} a9yl ‘JUS1SISUOI aJow awo2aq ‘anoid (2102) x04
-W1 9ouewIouad [[elano Jiayl saoq (S19n11SU0d 1sal
van bBuisn Jo reaA puodas ayl ul ‘'9'1l) SJUBWISSASSE
yrew pue Buipeal [Juswssassy |[00YIS JO WalsAS elu
-eAjAsuuad] YSSd 6002 8yl uo pawlouad * - - [siusw
-nedwli [ensIA] |A YlIM SJUspnis ayl Moy [eaAal pjnod
189S Blep elueAjAsuuad ayl Jo sasAfeue panunuod © -
0 (TT02)
‘|e 18 siamo|4
> (T102)
‘|e 1@ uewplo4
I (LL02) '1e
19 preyabug
c (TT0Z) sineq
I (¢T02)
‘le1@ 0yd
I (1L02) '1e
18 uoymed
TvLiOL 1BYl10 s1nsay sioyiny

NCEO

174



(2LT) "sapnye Ajnoey 10aj4e Jeu) elaid
uoissiwpe pue Aaljod reuoneanpa ul sabueyd Jo 10edwl
3yl Moj[o] 01 Alessadau os|e SI Juawssasse bulobup

I (z.1) "samanoe wuawdojansp Ajnae) Buimoj 215 Mwﬁ\momv
-[01 Ajre1oadsa saonoeid pue sapnime Ajnaej ul (z/T1) "suonninsul awes ay) ul sadualadxa wool 1€ L
sobueyd Jo Juswssasse Bulobuo ue se uoned | -ssed aba)jod J1dy) Jo sanndadsiad Juapnis Buissasse
-npa Jaybiy Jo suonmnsui Joyio ul pareoldal - - - AQ pa1el0qo1109 3 pINO2 ANk} WOJ} paurelqo eleq
(re) * sbul (¢102)
T -puly 8y} ULIJUOI 0} pepasu s aApoadstad Juspnis ayj | .
27 '|eje snieze
wioJj uoepowwod2e pnoje peal ay) bunebinsaaul
(86) "sanijiqe
-SIP Y}IM SJUBPN)S 10J SUOHBPOLILLIOII. D1joads Y)m
SJUBPNJS 10} SUOKBPOLILLIOIJE dlIoads pue saonoeld
Bunsay Jenonued Jo ssauareldoidde ayy ainsus *
(26)
€ (86) ‘sisAjeue dnoib uiyum se [jam se suostedwod dnoub (T102) Bnx
‘uoneonpa Jautes| abenbue| ysibu3 pue ‘uoneanpa | usamiaq Jo sisAfeue aAlsuayaldwod apnjoul uayl pjnod
[e10ads ‘quawissasse uaamiaq dejano pue uoleuIpI00d | s8109s 1sansod pue 1s818ld "S|oAd| 413 snoinald susp
Jo sajdwexa pue ‘quawdojanap [euoissajold |njssad -n1s a,edwod pue aulwia1ap 0] JUBWISSASSe 413 ayl
-ONs ‘sjapow uoieIoge||od o uoiebisaaul apnppul © - uo $8109s 1sansod pue 1salaid wouy erep apnpoul © -
c (2102) Kelo
9 SBJJOSINOY
4 (eT0Z) Wiy
c (TT02)
‘e 1o Isjey
(¥0T-€0T) "sway Jejnonsed (z102)
Z 9A|0S 0] paJinbal aJe 1ey) sassadoid anAniubos pue B 16 1omo
SJUBWIadUBYUS WS}l USaMIaq uonodeiaul ayl " = - €19 19noX
(€6) "palpnis Bulag suonNIISUl Y} UIUIM
€ sjuapnIs Yyum sasuodsal Ajnoe} arepifen-ssolo © - (eT02) Moul
(06) ‘a1 yum swuapms Arepuodasisod
1o} sweibolud aremyos Buiddew puiw/buiuioisurelq | (2T02) 1I1SaA
[4 pue ‘uoipoipaid piom ‘uoniuboost 82ioA Jo Aoeaiye | -|IS 9 sew|oH
ay) Buissasse yaleasal Jo plodal paysiignd ou - - -
TvLiOL 1BYl10 s1nsay sioyiny

175

NCEO



(zT02) uosisp

T -usaH % Aesod
14 (eT02)
‘le 3o sdijjiud
(€2)
's1s9] Bunum pue ‘9auaIds ‘salpnis [e100s ‘Buipeal uo
wJopad pjnom saiijigesIp INOYIM pue ylim salepipued
MOy 83S 0] Seale Jualuod [euonippe Buluiwexa -« - -
b (1) 'sawn|oA Jabire| uana yum sajeis pue (L102) '1e
SJ121ua9 1s8] 01 Yaseasal 1oedw pue Aljiqis | 19 uosianed
(z/2) "S1S02 aAnesSsIUIWpPe padnpal pue -e9} Jaindwod Jo adAl siy) puedxa pjnog - - -
‘Buiiodal 2109s Jalse; ‘Bunsal Jo Aljige|reAe Japim se (2/) a1remyos pue arempirey Yim asuap
yons uoneJiisiuiwpe 1sa} paseq-iaindwod jo sabejuen -1JU03 Jo [8A8] pue ABojouyos) yum Ajel
-pe renualod ay) suiwexa pjnod Apnis aeas-iabie| - - -|lwrey s 4yels 1a1uad 1sal Apnis pjnoa © -
(08) 'sa109s 1581 paziplepuels Juapnis pue Bulures)
1UBPNIS U0 SUOITEPOWWOIE JO 108)48 8yl aAIedIad s (zT02)
[4 (0B8] MOY pue SUORBPOWILLIOII. Pasn AJUOWLWIOD ‘01D SMOpPea
-ads Jo asn ay1 1noge abpasmouy| Jaydes) ssalppe © -
0 (2102) 997
8 Weysse
0 (TT02) BnoT
(ooT)
"UaJp|Iyd JI1ay1 10} SUOIBPOWIWOIIR. JO UoIsinoid 8yl uo
1080 abue| e aney siualed asuls parebinsaaul aq ued
suolepowwolode Bunsal Jo suondaaiad suated * - -
(00T-66) "A1S Yum siuspnis 1o} suonep
-owwo99e Hunsa) Jo uonReIISIUIWPE pUR UOII3IaS au} Ul
I Bulurel) rewso) paniadal 10U dABY OYM SIaydesl Jo suon (¢102)
-oeal ay) Buluiwexas Aq paAaiyoe aq pinod siy]l ‘suonep quiodsdr
-owwod2e Bunsal jo syuawbpnl siayoeal Jo Alplea * -« -
(66) "suonepowwodde Jo sadA) urena Jo annedaldde
pue Bundadoe aiow are Q1S Yum siuapnis 1eyl ag Aew (66) Aoeolyyo-jlo8
1| 'sabexoed uonepoWWOoIIe 10 SUOIEPOWWOJJk JO | ,Sluapnis uo suorepowwodde Bunsal Jo 19348 ayl pue
sodA} oyyroads uo suondeaiad sjuspnys sujwexs © - - Bunsay sexeis-ybiy yum suonepowiwodde Jo asn * - -
1v1iOL 1BY10 s)nsay siloyiny

NCEO

176



2 (z102) 1e
19 lfeyqusyel
z (zT02) A2t
Q BABJSBALIS
0 (zT0Z) Orewy
? YyHwis
I (z102) ussyo
8 Uulys
€ (eT02)
uoysys

(pe2) "2ouewouad uapnis panoidwi oy Aouabun

-U09 JUBWIBIOUIBI B YIIM pue SallAloe sayels-1aybiy

uo ABojouyda) uad Buipeal Jo S10948 ayl ajenfeas - - -

(8€2) ‘reusrew |anal-apelb ueyl Jayrel |aA3|
-leuononJsul papinoid ale sjuapnis uaym ( )
I 9AI108Y8 alow aq Aew suad Buipeas - - - | . e1o __HHWN
(gez) “ABojouyoal annsisse Buisn asualiadxa €19 RIS

pue ‘(aAnedreu ‘sa Alonsodxe “69) abessed Jo

adA ‘Aiienas Aljigesip Buipeal ‘sijuapnis Jo sabe

ssouoe ABojouydal uad Bulpeal Jo SSaUBAIN0a)

-J@ a1 arenjena 0} Alessadau aJe elep alow * - -
Z (cT02)
‘[e 18 Niwydg
0 (TT02)
‘[e 18 nedieog
I (TT02)
‘le 18 ||lepuey
4 (cT02)
[IBY2YA B 1D
TvLiOL 1BYl10 s1nsay sioyiny

177

NCEO



0T LT IVLOL
(802) 'slorensiuipe pue siayew Aoljod
0] Juswinbie paseq-ejep aJow e axyew o} pjel oy diay
I Aew syuswuredwi [ensiA yum sjuapnis Jo spaau Abo ) (zT02)
-|ouy2al BAIISISSe aAIsuayaldwod ayl pue siayoeal €39 nouz
a9InIasald Jo spaau ayl JO 1X31uod ay] sassalppe © "
(99) "senijigesip sjdnnw yum swspnis 1oy ABojouyosy
aAnsIsse Buisn 1noge sjuauredwl [ensIA Ylim sjuapnis
0 s1ayoea) Jo suondadaiad ay) pue saloualadwod asayl
I 1o} A1a1sew Jo |93 paloadxa ayl SIA-B-SIA aAeY 1Snw (z102)
sa1epipued 1Yyl salnualadwod ABojouyds) annsisse ‘|e 1@ noyz
a|geinseall ay] ssalppe 1snw salpnis [eauidws yansg
"BIN21LIND 119yl ul ABojouyda)l aAnsisse ssalppe 01 Bul
-op Apualing are sanIsiaAluNn yeym Jayun) alojdxa * -
I (¢T02)
‘|e 18 Bueyz
(62) "uononasul Joj [nyasn pue |njbulueaw
ag 0] Bulob ale sjusawssasse Jo s)nNsal ay) I Aressadau )
I SI AunnnJas 1asoo 1ey 1sabbns punoj am Jey) adsuew (z102) 'Ie
) 19 Azeyagaz
-lopad ul saoualayip 8yl Ing ‘dnolb sresedss e se
palpnis Ajasel ale paliedwli AjensiA aie oym sjuapnis
vLiO0lL 1BY10 s)nsay siloyiny

NCEO

178



COLLEGE OF EDUCATION
+ HUMAN DEVELOPMENT

UNIVERSITY OF MINNESOTA

NCEO is an affiliated center of the Institute on Community Integration



	Overview 
	Executive Summary 
	Overview 
	Review Process

	Results 
	Publication Type
	Purposes of the Research
	Research Type and Data Collection Source 
	Data Collection Methods and Instruments 
	Content Area Assessed
	Research Participants
	School Level
	Disability Categories
	Types of Accommodations
	Research Findings
	Limitations and Future Research Directions

	Discussion 
	Research Purposes
	Research Types and Data Collection Sources
	Data Collection Methods
	Research Participants
	Accommodations 
	Academic Content Areas and Associated Research Findings
	Limitations 
	Future Research Directions

	References 
	Report References 
	2011 and 2012 Accommodation References

	Appendix A 
	Research Purposes

	Appendix B 
	Research Characteristics

	Appendix C 
	Instrument Characteristics

	Appendix D 
	Participant and Sample Characteristics

	Appendix E 
	Accommodations Studied

	Appendix F 
	Research Findings

	Appendix G 
	Limitations and Future Research


