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Abstract

This study examines group differences between students with disabilities and students 
without disabilities using DIF analyses in a high-stakes reading assessment. Results 
indicated that for grade 9, many items exhibited DIF. Items that exhibited DIF were more 
likely to be located in the second half of the assessment subscales. After accounting for 
reading ability using a proxy score from items on the first half of the subscales, students 
with disabilities consistently under-performed on items located in the second half 
relative to the items located in the first half, compared to students without disabilities. 
These results were seen in grade 9 for data from two different states, but these results 
were not seen for grade 3. This study has several limitations to the data. There was no 
access to information about the testing accommodations that students with disabilities 
might have received, and no information about the type of disabilities. Results of this 
study can shed light on potential factors affecting the accessibility of reading assessments 
for students with disabilities, in an ultimate effort to provide assessment tools that 
are conceptually and psychometrically sound for all students. A companion report is 
available examining differential distractor functioning for students with disabilities.
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Introduction

More than 6 million students with disabilities—approximately 13 percent of all stu-
dents—attended United States public schools during the 2003–2004 school year (U.S. 
Government Accounting Office, 2005). Accountability standards have been raised since 
the reauthorization of the Individuals with Disabilities Education Act (IDEA) and the 
authorization of the No Child Left Behind Act of 2001 (NCLB, 2002), that require states 
to include students with disabilities in annual assessments. In a review of state prac-
tices, Klein, Wiley, and Thurlow (2006) found that 44 states reported participation and 
performance for students with disabilities on all of their NCLB assessments during the 
2003–2004 school year. According to data collected during the 2003–2004 school year, 
of the 48 reporting states and the District of Columbia, 41 states reported that at least 
95 percent of students with disabilities participated in the statewide reading assessment 
(U.S. Government Accounting Office, 2005). Furthermore, most students with dis-
abilities participated in regular reading assessments, while relatively few participated in 
alternate assessments.

Nearly 84% of middle school students with Individualized Education Programs (IEPs) 
participated in general reading assessments, as reported by states in the 2002–2003 
Annual Performance Reports (Thurlow, Moen, & Wiley, 2005). Given the high rate of 
participation by students with disabilities in regular state and national assessments, as 
well as the implications of assessment outcomes for accountability, it is imperative that 
we ensure these assessments are as accessible to students with disabilities as possible. In 
other words, they must be as fair and accurate as possible. Students with disabilities may 
perform less well than their peers without disabilities for a variety of reasons, includ-
ing their specific disability, lack of appropriate testing accommodations, or lack of op-
portunity to learn. However, they may also perform less well because of factors directly 
related to the tests. For instance, there could be issues related to the item quality or test 
item format. It is necessary to reduce irrelevant and extraneous sources not related to the 
construct being measured.

Test bias can occur when performance on a test requires sources of knowledge different 
from those intended to be measured, causing test scores to be less valid for a particular 
group (Penfield & Lam, 2000). Test bias is often examined at the item level, with differen-
tial item functioning (DIF) analyses being part of the framework for probing item bias. 
If a certain group (i.e., racial/ethnic group or gender) performs lower on average on a 
specific item, then one could say that the item is biased against that particular group. DIF 
analyses compare the performance of two groups of the same level of ability in order to 
disentangle the effects of unfairness and ability level. Matching ability level is essential, 
since different groups may have different ability levels, where case differences in perfor-
mance are to be expected (Clauser & Mazor, 1998). Consistent differences between two 
groups of the same ability level would suggest that DIF is present. However, results of 
DIF analyses can only suggest that DIF is present, and not that the items are biased. To 
consider an item as biased also requires determining the non-target constructs that lead 
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to the between-group differences in performance (Penfield & Lam, 2000). Thus, DIF is a 
necessary but not sufficient condition for item bias (Clauser & Mazor, 1998).

DIF analysis is often used to examine group differences between specific racial or eth-
nic groups or between males and females. For example, Hauser and Kingsbury  (2004) 
explored differential functioning across student groups formed based on ethnicity and 
based on gender on items from the Idaho Standards Achievement Test. Zenisky, Hamble-
ton, and Robin (2004) explored gender DIF in a large-scale science assessment. Other 
research has examined incidences of DIF for limited English proficient students (Snetzler 
& Qualls, 2000). DIF analyses have also been conducted for students with disabilities. 
Specifically, DIF analyses have been used to examine effects of accommodations that are 
provided to students with disabilities during testing (Bolt, 2004; Cohen, Gregg, & Deng, 
2005; Koretz & Hamilton, 1999). 

This study aims to examine potential factors that may affect the accessibility of read-
ing assessments for students with disabilities. Haladyna and Downing (2004) identified 
potential sources of systematic errors associated with construct-irrelevant variance, that 
included factors relating to test development: (1) item quality; (2) test item format; and 
(3) differential item functioning. We were specifically interested in employing DIF analy-
ses to examine any potential between-groups differences in a high-stakes reading as-
sessment. Our study differs from previous research using DIF analyses for students with 
disabilities in that our study seeks to investigate specific factors related to the test rather 
than to the accommodation.

There are several statistical procedures that can be used to identify differentially func-
tioning test items, including the Mantel-Haentzel statistic, logistic regression, SIBTEST, 
the Standardization procedure, and various Item-Response-Theory-based approaches 
(Clauser & Mazor, 1998). Our study uses a logistic regression approach as outlined by 
Zumbo (1999) because it is easier to employ and is more suitable for answering our re-
search questions.

Research Questions

The following research questions guided the analyses and reporting of this study:

1. Do items on standardized Reading Comprehension (RC) and Word Analysis (WA) 
subscales exhibit Differential Item Functioning (DIF) for students with disabilities?

2. Are more items that exhibit DIF for students with disabilities located in the second 
half of RC and WA subscales rather than in the first half?
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3. Do students with disabilities consistently under-perform on items located in the 
second half relative to items located in the first half, as compared to students without 
disabilities?

4. Do the results of DIF vary by grade (grade 3 and grade 9)?

Methodology

Data Source

Data from two states provided the impetus for answering the research questions. We will 
refer to them as State X and State Y to ensure anonymity.

State X is a small state with an average number of students with disabilities. Data were 
obtained for the 1997–1998 academic year and included item-level information on stu-
dents’ responses on the Stanford Achievement Test, Ninth Edition (Stanford 9).  Students 
with valid scores were included in our analyses. Students with LEP (limited English pro-
ficient) classifications  (including LEP students with disabilities) were excluded from the 
analyses to reduce the possible confounding of language proficiency issues. Of the 6,611 
third-grade students included in the present analyses, 448 (6.8%) were considered to be 
students with disabilities. Of the 5,287 ninth-grade students, 522 (9.9%) were considered 
to be students with disabilities.

State Y is a large state with an average number of students with disabilities. Data were 
obtained for the 1997–1998 academic year and included item-level information on stu-
dents’ responses in the Stanford 9. Students with valid scores were included in our analy-
ses. Students with LEP classifications  (including LEP students with disabilities) were 
excluded from the analyses to reduce the possible confounding of language proficiency 
issues. Of the 278,287 third-grade students included in the present analyses, 21,239 
(7.6%) were considered to be students with disabilities. Of the 244,446 ninth-grade stu-
dents, 17,321 (7.1%) were considered to be students with disabilities.

Published by Harcourt Brace Educational Measurement in 1996, the Stanford 9 is a 
standardized, norm-referenced test in several subject areas, including reading. Accord-
ing to the Harcourt Assessment website, the Stanford 9 uses an “easy-hard-easy format” 
in which “difficult questions are surrounded by easy questions to encourage students to 
complete the test.” The reading portion of the test is characterized by three different types 
of reading selections—recreational, textual, and functional—and items that assess initial 
understanding, interpretation, critical analysis, and reading strategy (HarcourtAssess-
ment.com).

The present study examines two subscales of the Stanford 9, Reading Comprehension 
(RC) and Word Analysis (WA) (more commonly known as “phonics” or “decoding”), 
from the two states. Public school students in grades 3 and 9 were analyzed to present 
data over a wider age range.
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Procedure & Statistical Design

To determine whether items exhibit DIF for students with disabilities, a multi-step 
logistic regression procedure was employed. The outcome variable in each model was 
the dichotomous response to the item which was coded as correct or incorrect. A total 
score on the applicable subscale (RC or WA) was computed as a proxy for ability on the 
construct. In step 1, the ability proxy was entered into the model and a measure of the 
explained variance (Naeglekerke R-square) was obtained. In step 2 the disability status 
grouping variable and an interaction  between  disability status and the ability proxy 
were entered into the model. Again the R-square estimate was obtained. The change in 
R-square between step 1 and step 2 was calculated and tested for significance. Items were 
identified for closer inspection as differentially functioning if the R-square change was at 
least 0.003 and was significant at p<0.01.

A similar approach was used to determine whether item order influences DIF for stu-
dents with disabilities. Rather than using the total score as a proxy for ability only the 
score on items from the first half of the assessment was used as an ability proxy (first 27 
out of 54 items for RC; first 15 out of 30 items for WA). Items that exhibited DIF were 
examined more closely looking at the odds ratios of the variables in the final model. If 
systemic differences in the DIF findings arose between the two approaches they could 
then be compared. For example, if items showed larger DIF effects on the items from the 
latter portion of the assessment when the second proxy was used, and if the odds ratios 
on those items were in a consistent direction, then it would be apparent that item order 
was influencing DIF.

Logistic regression was selected as the statistical procedure due to its ability to detect 
both uniform and non-uniform DIF and its ease of availability on the SPSS platform. A 
main effect of the ability proxy would be an indication of uniform DIF whereas a signifi-
cant effect with the addition of the interaction between disability status and the ability 
proxy would suggest non-uniform DIF.

Results

The analyses examine the following research questions:

1. Do items on standardized Reading Comprehension (RC) and Word Analysis (WA) 
subscales exhibit Differential Item Functioning (DIF) for students with disabilities?

2. Are more items that exhibit DIF for students with disabilities located in the second 
half of RC and WA subscales rather than in the first half?
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3. Do students with disabilities consistently under-perform on items located in the 
second half relative to items located in the first half, as compared to students without 
disabilities?

4. Do the results of DIF vary by grade (grade 3 and grade 9)?

The results are described by state and grade, and then by subscale. Detailed results of the 
DIF findings are available in the Appendix.

State X Grade 9

Reading Comprehension. Table 1 presents DIF results from State X in grade 9 for the 
54-item Reading Comprehension subscale. The total score on the 54 items served as an 
ability proxy in this model. Items were identified as differentially functioning when the 
R-square change between steps 1 and 2 was at least 0.003 and was significant at p<0.01. 
There were 17 items that showed DIF, 13 of which were located in the second half of the 
assessment (Items 28 through 54). This suggests that item order might be influencing 
DIF.

The second model used a similar method with the exception that the ability proxy was 
calculated only from the first 27 items. Using this method there were 23 items that 
showed DIF, 17 of which came from the second half of the assessment. The effect sizes 
using the first half ability proxy were larger, especially for the items from the second half 
of the assessment.

Table 1. State X Grade 9 Item-level Reading Comprehension

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–27 Items 28–54 All Items

Model	� �� � �� �7

Model	� �� 6 �7 ��

Note: In Model 1, the total score was used as an ability proxy. In Model 2, the score on the first 27 items 
was used as an ability proxy.

Items that were found to exhibit DIF from Model 2 in Table 1 were examined more 
closely in Table 2 to determine whether item order might be systematically influencing 
DIF. Logistic regression models were re-run for each of the 17 DIF items from the sec-
ond half of the test. Each of the three variables was entered in a separate step to deter-
mine each partial R-square addition.  Odds ratios are presented for the full model. In 15 
of the 17 items the main effect of the disability status grouping variable was significant 
and for all 15 of those items the odds ratio for the disability status grouping variable was 
less than 1.0. This strongly demonstrates that students with disabilities under-performed 
on each of those items relative to students without disabilities when controlling for per-
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formance on the first half of the assessment. Similarly, 14 of these 17 items had a signifi-
cant interaction between the disability status grouping variable and the first half ability 
proxy and the odds ratio for each significant finding was less than 1.0. A significant inter-
action term with an odds ratio less than 1.0 indicates that a student with disabilities who 
scored well on the first 27 items would not score as well on the second half of the test as a 
student without disabilities who had scored similarly on the first 27 items.

Table 2. State X Grade 9 Item-level Reading Comprehension Logistic Regression 
Results for Items Showing DIF with Ability Proxy Based On First 27 Items Score

Item No.

R-square results at each step in the 

sequential logistic regression
Odds Ratios–Final Model

Step	�

Ability	Proxy

Step	�

Ability	Proxy	
and	disability	

status

(Uniform)

Step	�

Ability	Proxy,	
disability	

status	and	
interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�9 0.�76** 0.�76 0.�79** �.��** 0.66** 0.68	**

�� 0.�7�** 0.�77** 0.�79** �.��** 0.��** 0.7�**

�� 0.�9�** 0.�96 0.�0�** �.�9** 0.60** 0.60**

�� 0.0��** 0.0�� 0.0�7** �.�6** 0.7�* 0.7�**

�6 0.06�** 0.07�** 0.07� �.��** 0.��** 0.97

�7 0.���** 0.��� 0.���** �.76** 0.68** 0.67**

�0 0.��6** 0.��6 0.��9** �.80** 0.7�** 0.69**

�� 0.���** 0.��� 0.���** �.��** 0.7�* 0.�8**

�� 0.098** 0.098 0.�06** �.0�** 0.7�* 0.��**

�� 0.��0** 0.���** 0.���* �.86** 0.�8** 0.77*

�� 0.�6�** 0.�6�** 0.�68** �.��** 0.�6** 0.66**

�� 0.��0** 0.���** 0.��� �.06** 0.�7** 0.8�

�8 0.���** 0.���** 0.��� �.9�** 0.��** �.��

�9 0.�09** 0.���** 0.��8** �.8�** 0.�6** 0.�0**

�� 0.�0�** 0.�0� 0.�0�* �.98** 0.80 0.67**

�� 0.��7** 0.��9** 0.���** �.��** �.0� 0.6�**

�� 0.��0** 0.��7** 0.��0** �.67** 0.�0** 0.67**

Note: * denotes significance at p<.05. ** denotes significance at p<.01

Figures 1 and 2 of the expected probability of a correct response for Items 36 and 49, 
respectively, serve as examples to illustrate these respective effects.
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Figure 1. Expected Probability of a Correct Response for Item 36 in State X Grade 
9 Reading Comprehension
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Figure 1 represents the relationship for a strong main effect on the disability status 
grouping variable. The odds ratio for the main effect of the disability status grouping 
variable was 0.51. Students with disabilities who scored similarly as students without dis-
abilities on the first half of the assessment were less likely to answer Item 36 correctly.

Figure 2 represents the relationship for an interaction between the disability status 
grouping variable and the ability proxy based on the score from the first half. The odds 
ratio for the interaction term on item 49 was 0.5. The performance gap between students 
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with disabilities and students without disabilities becomes very large for students who 
performed well on the first half of the test and there is little gap for students who were 
one standard deviation or more below the mean on the first half of the assessment.

Figure 2. Expected Probability of a Correct Response for Item 49 in State X Grade 
9 Reading Comprehension
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Word Analysis. Table 3 presents DIF results from State X in grade 9 for the 30-item 
Word Analysis subscale. The total score on the 30 items served as an ability proxy in this 
model. Items were identified as DIF when the R-square change between steps 1 and 2 
was at least 0.003 and was significant at p<0.01. There were 12 items that showed DIF, 8 
of which were located in the second half of the assessment (Items 16 through 30). Similar 
to the results for RC, this suggests that item order might be influencing DIF.
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The second model used a similar method with the exception that the ability proxy was 
calculated only from the first 15 items. Using this method there were 19 items that 
showed DIF, 13 of which came from the second half of the assessment. The effect sizes 
using the first half ability proxy were larger, especially for the items from the second half 
of the assessment.

Table 3. State X Grade 9 Item-level Word Analysis

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–15 Items 16–30 All items

Model	� �0 � 8 ��

Model	� �0 6 �� �9

Note: In Model 1, the total score was used as an ability proxy. In Model 2, the score on the first 15 items 
was used as an ability proxy.

Items that were found to exhibit DIF from Model 2 in Table 3 were examined more 
closely in Table 4 to determine if item order might be systematically influencing DIF. 
Logistic regression models were re-run for each of the 13 DIF items from the second half 
of the test. Each of the three variables was entered in a separate step to determine each 
partial R-square addition. Odds ratios are presented for the full model. In 12 of the 13 
items the main effect of the disability status grouping variable was significant and for all 
12 of those items the odds ratio for the disability status grouping variable was less than 
1.0. Again this strongly demonstrates that students with disabilities under-performed on 
each of those items relative to students without disabilities when controlling for perfor-
mance on the first half of the assessment. Additionally, 5 of these 13 items had a signifi-
cant interaction between the disability status grouping variable and the first half ability 
proxy and the odds ratio for each significant finding was less than 1.0. All five significant 
interaction effects occurred on items located near the end of the test. 
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Table 4. State X Grade 9 Item-level Word Analysis Logistic Regression Results for 
Items Showing DIF with Ability Proxy Based On First 15 Items Score

Item

R-square Results at Each Step in the 

Sequential Logistic Regression
Odds Ratios–Final Model

Step	�

Ability	
Proxy

Step	�

Ability	Proxy	
and	Disability	

Status

(Uniform)

Step	�

Ability	Proxy,	
Disability	

Status	and	
Interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�6 0.���** 0.���** 0.��� �.06** 0.�6** 0.89

�7 0.07�** 0.07�** 0.07� �.60** 0.7�** �.08

�8 0.��9** 0.��7** 0.��7 �.99** 0.�9** 0.8�

�9 0.�0�** 0.���** 0.��� �.8�** 0.��** �.0�

�0 0.0�9** 0.0��** 0.0�� �.�6** 0.��** �.��

�� 0.�96** 0.�07** 0.�08 �.��** 0.��** 0.8�

�� 0.�9** 0.��** 0.�� �.�6** 0.6�** 0.9�

�� 0.���** 0.�69** 0.�69 �.��** 0.�9** 0.8�

�� 0.�9�** 0.�97* 0.�99** �.�9** 0.�9** 0.7�**

�� 0.�0�** 0.�0� 0.�09** �.78** 0.8� 0.��**

�7 0.�0�** 0.���** 0.���** �.��** 0.�8** 0.6�**

�8 0.�80** 0.�88** 0.�90* �.��** 0.�6** 0.7�**

�0 0.�66** 0.�88** 0.�90** �.�0** 0.�8** 0.7�**

Note: * denotes significance at p<.05. ** denotes significance at p<.01

Figures 3 and 4 of the expected probability of a correct response for Items 18 and 30, 
respectively serve as examples to illustrate these respective effects.
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Figure 3. Expected Probability of a Correct Response for Item 18 in State X Grade 
9 Word Analysis
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Figure 3 represents the relationship for a strong main effect on the disability status 
grouping variable. The odds ratio for the main effect of the disability status grouping 
variable was 0.39. Students with disabilities who scored similarly to students without dis-
abilities on the first half of the assessment were less likely to answer Item 18 correctly.

Figure 4 represents the relationship for an interaction between the disability status 
grouping variable and the ability proxy based on the score from the first half, along with 
a strong main disability effect. The odds ratio for the interaction term on Item 30 was 
0.71. The odds ratio for the main disability effect was 0.28. Students with disabilities with 
similar performance to students without disabilities on the first 15 items are always pre-
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dicted to score below non-disabled students. The gap between students with disabilities 
and students without disabilities in expected performance increases as performance on 
the first half of the test increases.

Figure 4. Expected Probability of a Correct Response for Item 30 in State X Grade 
9 Word Analysis
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 State Y Grade 9

Reading Comprehension. Table 5 presents DIF results from State Y in grade 9 for the 
54-item Reading Comprehension subscale. Items were identified as DIF when the R-
square change between steps 1 and 2 was at least 0.003 and was significant at p<0.01. 
When using total score on the 54 items as an ability proxy there were no items that 
showed DIF although most items were significant at p<0.01.

In the second model, in which the ability proxy was calculated only from the first 27 
items, 13 items showed DIF, 11 of which were located in the second half of the assess-
ment. The effect sizes using the ability proxy based on the score from the first half were 
larger, especially for the items from the second half of the assessment.

Table 5. State Y Grade 9 Item-level Reading Comprehension

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–27 Items 28–54 All Items

Model	� �� 0 0 0

Model	� �� � �� ��

Note: In Model 1, the total score was used as an ability proxy. In Model 2, the score on the first 27 items 
was used as an ability proxy.

Items that were found to exhibit DIF from Model 2 in Table 5 were examined more 
closely in Table 6 to determine whether item order might be systematically influencing 
DIF. Logistic regression models were re-run for each of the 11 DIF items from the sec-
ond half of the test. Each of the three variables was entered in a separate step to deter-
mine each partial R-square addition. Odds ratios are presented for the full model. In all 
11 items the main effect of the disability status grouping variable was significant and for 
each of those items the odds ratio for the disability status grouping variable was less than 
1.0. This strongly demonstrates that students with disabilities under-performed on each 
of those items relative to students without disabilities when controlling for performance 
on the first half of the assessment. Similarly, all 11 items had a significant interaction be-
tween the disability status grouping variable and the first half ability proxy and the odds 
ratio for each significant finding was less than 1.0. A significant interaction term with an 
odds ratio less than 1.0 indicates that a student with disabilities who scored well on the 
first 27 items would not score as well on the second half of the test as a student without 
disabilities who had scored similarly on the first 27 items.
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Table 6. State Y Grade 9 Item-level Reading Comprehension Logistic Regression 
Results for Items Showing DIF with Ability Proxy Based On First 27 Items Score

Item No.

R-square Results at Each Step in the 

Sequential Logistic Regression
Odds Ratios–Final Model

Step	�

Ability	
Proxy

Step	�

Ability	Proxy	
and	disability	

status

(Uniform)

Step	�

Ability	Proxy,	
disability	

status	and	
interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�� 0.���** 0.��6** 0.��7** �.��** 0.��** 0.7�	**

�7 0.��9** 0.��9** 0.�6�** �.9�** 0.�6** 0.66**

�9 0.�77** 0.�78** 0.�80** �.08** 0.��** 0.67**

�0 0.��6** 0.��6** 0.��0** �.7�** 0.6�** 0.6�**

�� 0.���** 0.���** 0.��8** �.�9** 0.80** 0.6�**

�� 0.�0�** 0.�0�** 0.��0** �.9�** 0.7�** 0.6�**

�� 0.�60** 0.�6�** 0.�6�** �.��** 0.��** 0.68**

�8 0.�6�** 0.�68** 0.�69** �.��** 0.�9** 0.86**

�9 0.���** 0.���** 0.��7** �.7�** 0.6�** 0.6�**

�� 0.�0�** 0.�0�** 0.�06** �.9�** 0.70** 0.68**

�� 0.���** 0.���** 0.��6** �.�7** 0.�6** 0.70**

Note: * denotes significance at p<.05. ** denotes significance at p<.01

Word Analysis. Table 7 presents DIF results from State Y in grade 9 for the 30-item 
Word Analysis subscale. The total score on the 30 items served as an ability proxy in this 
model. Items were identified as DIF when the R-square change between steps 1 and 2 
was at least 0.003 and was significant at p<0.01. With this model, only one item showed 
DIF.

In the second model, in which the ability proxy was calculated only from the first 15 
items, 12 items showed DIF, 10 of which were located in the second half of the assess-
ment. The effect sizes using the first half ability proxy were larger, especially for the items 
from the second half of the assessment.
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Table 7. State Y Grade 9 Item-level Word Analysis

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–15 Items 16–30 All Items

Model	� �0 0 � �

Model	� �0 � �0 ��

Note: In Model 1, the total score was used as an ability proxy. In Model 2,  the score on the first 15 items 
was used as an ability proxy.

Items that were found to exhibit DIF from the model in Table 7 were examined more 
closely in Table 8 to determine whether item order might be systematically influencing 
DIF. Logistic regression models were re-run for each of the 10 DIF items from the sec-
ond half of the test. Each of the three variables was entered in a separate step to deter-
mine each partial R-square addition. Odds ratios are presented for the full model. In all 
10 items the main effect of the disability status grouping variable was significant and for 
each of those items the odds ratio for the disability status grouping variable was less than 
1.0. Again this strongly demonstrates that students with disabilities under-performed on 
each of those items relative to students without disabilities when controlling for perfor-
mance on the first half of the assessment. Additionally 8 of these 10 items had a signifi-
cant interaction between the disability status grouping variable and the first half ability 
proxy and the odds ratio for each significant finding was less than 1.0.
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Table 8. State Y Grade 9 Item-level Word Analysis Logistic Regression Results for 
Items Showing DIF with Ability Proxy Based On First 15 Items Score

Item

R-square results at each step in the 

sequential logistic regression
Odds Ratios–Final Model

Step	�

Ability	
Proxy

Step	�

Ability	Proxy	
and	Disability	

Status	

(Uniform)

Step	�

Ability	Proxy,	
Disability	

Status	and	
Interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�8 0.���** 0.���** 0.��6** �.��** 0.�6** 0.87**

�9 0.��0** 0.��9** 0.��9 �.��** 0.�9** 0.98

�0 0.0�0** 0.0�6** 0.0�6 �.��** 0.�6** �.0�

�� 0.�0�** 0.��0** 0.���** �.78** 0.��** 0.7�**

�� 0.��7** 0.�66** 0.�66** �.�6** 0.��** 0.9�**

�� 0.�0�** 0.�0�** 0.�0�** �.6�** 0.�8** 0.8�**

�� 0.�0�** 0.�0�** 0.�08** �.80** 0.86** 0.�6**

�7 0.���** 0.��7** 0.��8** �.67** 0.�6** 0.79**

�8 0.��9** 0.���** 0.���** �.7�** 0.�7** 0.76**

�0 0.��7** 0.�6�** 0.�6�** �.��** 0.�9** 0.7�**

Note: * denotes significance at p<.05. ** denotes significance at p<.01

State X Grade 3

Reading Comprehension. Table 9 presents DIF results from State X in grade 3 for the 
54-item Reading Comprehension subscale. The total score on the 54 items served as an 
ability proxy in this model. Items were identified as DIF when the R-square change be-
tween steps 1 and 2 was at least 0.003 and was significant at p<0.01. There were just three 
items that showed DIF, only one of which was located in the second half of the assess-
ment. 

In the second model, in which the ability proxy was calculated only from the first 27 
items, seven items showed DIF, five of which were located in the second half of the as-
sessment. The effect sizes using the ability proxy based on the score from the first half 
were slightly larger for the items from the second half of the assessment.
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Table 9. State X Grade 3 Item-level Reading Comprehension

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–27 Items 28–54 All Items

Model	� �� � � �

Model	� �� � � 7

Note: In Model 1, the total score was used as an ability proxy. In Model 2, the score on the first 27 items 
was used as an ability proxy.

Items that were found to exhibit DIF from Model 2 in Table 9 were examined more 
closely in Table 10 to determine whether item order might be systematically influenc-
ing DIF. Logistic regression models were re-run for each of the five DIF items from 
the second half of the test. Each of the three variables was entered in a separate step to 
determine each partial R-square addition. Odds ratios are presented for the full model. 
In three of the five items the main effect of the disability status grouping variable was 
significant and for all three of those items the odds ratio for the disability status grouping 
variable was less than 1.0. This seems to suggest that students with disabilities under-per-
formed on each of those items relative to students without disabilities when controlling 
for performance on the first half of the assessment. Similarly all five of the DIF items had 
a significant interaction between the disability status grouping variable and the first half 
ability proxy and the odds ratio for each significant finding was less than 1.0. A signifi-
cant interaction term with an odds ratio less than 1.0 indicates that a student with dis-
abilities who scored well on the first 27 items would not score as well on the second half 
of the test relative to a student without disabilities who had scored similarly on the first 
27 items.

There were fewer items exhibiting DIF in grade 3 Reading Comprehension than in grade 
9 Reading Comprehension in State X.
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Table 10. State X Grade 3 Item-level Reading Comprehension Logistic Regres-
sion Results for Items Showing DIF with Ability Proxy Based On First 27 Items 
Score

Item No.

R-square Results at Each Step in the 

Sequential Logistic Regression
Odds Ratios–Final Model

Step	�

Ability	Proxy

Step	�

Ability	Proxy	
and	disability	

status

(Uniform)

Step	�

Ability	Proxy,	
disability	

status	and	
interaction

(Non-Uni-
form)

Ability	Proxy
Disability	

Status
Interaction

�9 0.��6** 0.��6 0.��9** �.09** 0.86 0.6�	**

�� 0.�9�** 0.�9�** 0.�96** �.��** 0.�0** 0.7�**

�� 0.��7** 0.��7 0.��0** �.6�** 0.6�** 0.6�**

�� 0.�6�** 0.�6� 0.�66** �.0�** 0.7�** 0.69**

�� 0.246** 0.246 0.249** 2.91** 0.84 0.68**

Note: * denotes significance at p<.05. ** denotes significance at p<.01

Word Analysis. Table 11 presents DIF results from State X in grade 3 for the 30-item 
Word Analysis subscale. The total score on the 30 items served as an ability proxy in this 
model. Items were identified as DIF when the R-square change between steps 1 and 2 
was at least 0.003 and was significant at p<0.01. There were seven items that showed DIF, 
four of which were located in the second half of the assessment (Items 16 through 30).

The second model used a similar method except that the ability proxy was calculated 
only from the first 15 items. Using this method there were nine items that showed DIF, 
just two of which came from the second half of the assessment (Items 16 through 30). 
The number of items showing DIF under this model from the second half of the test 
decreased.

Table 11. State X Grade 3 Item-level Word Analysis

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items–15 Items 16–30 All Items

Model	� �0 � � 7

Model	� �0 7 � 9

Note: In Model 1, the total score was used as an ability proxy. In Model 2, the score on the first 15 items 
was used as an ability proxy.
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These findings are unlike those seen in grade 9. In grade 9 there were more items exhib-
iting DIF from the second half than from the first half of the test when the score on the 
first half of the test was used as the ability proxy. For grade 3, logistic regression models 
were re-run for the two DIF items from the second half of the test, and are presented in 
Table 12. Only one of the two items had a significant main effect of the disability status 
grouping variable, and the odds ratio was less than 1.0. These results suggest that in State 
X the factors influencing the results for students with disabilities in grade 9 in WA were 
not present for students with disabilities in grade 3.

Table 12. State X Grade 3 Item-level Word Analysis Logistic Regression Results 
for Items Showing DIF with Ability Proxy Based On First 15 Items Score

Item

R-square Results at Each Step in the 

Sequential Logistic Regression
Odds Ratios–Final Model

Step	�

Ability	
Proxy

Step	�

Ability	Proxy	
and	Disability	

Status	(Uni-
form)

Step	�

Ability	Proxy,	
Disability	

Status	and	
Interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�6 0.���** 0.���** 0.��� �.0�** 0.6� �.0�

�� 0.��7** 0.��0* 0.��� �.9�** 0.70** �.�0

Note: * denotes significance at p<.05. ** denotes significance at p<.01

 State Y Grade 3

Reading Comprehension. Table 13 presents DIF results from State Y in grade 3 for the 
54-item Reading Comprehension subscale. The total score on the 54 items served as an 
ability proxy in this model. Items were identified as DIF when the R-square change be-
tween steps 1 and 2 was at least 0.003 and was significant at p<0.01. There were no items 
that showed DIF in grade 3 using this method.

In the second model, in which the ability proxy was calculated only from the first 27 
items, 7 items showed DIF, one of which was located in the second half of the assess-
ment. The number of items showing DIF under this model from the second half of the 
test decreased.
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Table 13. State Y Grade 3 Item-level Reading Comprehension

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–27 Items 28–54 All Items

Model	� �� 0 0 0

Model	� �� 6 � 7

Note: In Model 1, the total score was used as an ability proxy. In Model 2, the score on the first 27 items 
was used as an ability proxy.

These findings are unlike those seen in grade 9. In grade 9 there were more items exhib-
iting DIF from the second half than from the first half of the test when the score on the 
first half of the test was used as the ability proxy. For grade 3, logistic regression mod-
els were re-run for the one item showing DIF from the second half of the test, and are 
presented in Table 14. There was a significant main effect of the disability status vari-
able and the odds ratio was less than 1.0. These results suggest that in State Y the factors 
influencing the results for students with disabilities in grade 9 in RC were not present for 
students with disabilities in grade 3.

Table 14. State Y Grade 3 Item-level Reading Comprehension Logistic Regression 
Results for Items Showing DIF with Ability Proxy Based On First 27 Items Score

Item No.

R-square results at each step in the 

sequential logistic regression
Odds Ratios–Final Model

Step	�

Ability	
Proxy

Step	�

Ability	Proxy	
and	disability	

status

(Uniform)

Step	�

Ability	Proxy,	
disability	

status	and	
interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�� 0.���** 0.���** 0.��6** �.80** 0.88** 0.66**

Note: * denotes significance at p<.05. ** denotes significance at p<.01

Word Analysis. Table 15 presents DIF results from State Y in grade 3 for the 30-item 
Word Analysis subscale. The total score on the 30 items served as an ability proxy in this 
model. Items were identified as DIF when the R-square change between steps 1 and 2 
was at least 0.003 and was significant at p<0.01. There were no items that showed DIF us-
ing the total score on the 30 items as an ability proxy.
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In the second model, in which the ability proxy was calculated only from the first 15 
items, 12 items showed DIF, 4 of which were located in the second half of the assessment.

Table 15. State Y Grade 3 Item-level Word Analysis

Ability Proxy
Total Number of 

Items

Number of Items Showing DIF

Items 1–15 Items 16–30 All Items

Model	� �0 0 0 0

Model	� �0 8 � ��

Note: In Model 1, the total score was used as an ability proxy. In Model 2,  the score on the first 15 items 
was used as an ability proxy.

These findings are unlike those seen in grade 9. In grade 9 there were more items ex-
hibiting DIF from the second half than from the first half of the test when the score on 
the first half of the test was used as the ability proxy. Logistic regression models were 
re-run for the four items that did indicate DIF from the second half of the test, and are 
presented in Table 16. The odds ratio for each of these items indicates that students with 
disabilities under-performed relative to students without disabilities after controlling for 
performance on the first half of the test.

Table 16. State Y Grade 3 Item-level Word Analysis Logistic Regression Results 
for Items Showing DIF with Ability Proxy Based On First 15 Items Score

Item

R-square Results at Each Step in the 

Sequential Logistic Regression
Odds Ratios–Final Model

Step	�

Ability	
Proxy

Step	�

Ability	Proxy	
and	Disability	

Status	

(Uniform)

Step	�

Ability	Proxy,	
Disability	

Status	and	
Interaction

(Non-Uni-
form)

Ability	
Proxy

Disability	
Status

Interaction

�6 0.���** 0.���** 0.���** �.8�** 0.�0** 0.77**

�8 0.�70** 0.�76** 0.�78** 7.68** 0.��** 0.60**

�� 0.�7�** 0.�76** 0.�76 �.��** 0.69** �.00

�0 0.�07** 0.�07** 0.��0** �.�6** 0.68** 0.6�**

Note: * denotes significance at p<.05. ** denotes significance at p<.01
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Discussion

Students with disabilities tend to perform at lower levels than students without disabili-
ties. While their lower performance can be attributed to their specific disability, there 
may be other factors that potentially interfere with their performance. It is necessary to 
identify such factors and reduce their interference, so that we may obtain accurate mea-
surements of the knowledge of students with disabilities. Recent reauthorizations of fed-
eral legislations render it imperative that the instruction and assessment of students with 
disabilities are as fair and adequate as possible. While we recognize that factors related 
to instruction and assessment are intricately intertwined, only a relatively small portion 
of students with disabilities have conditions that lower their performance potential. This 
study does not address that issue but instead focuses specifically on factors related direct-
ly to the assessments and the accuracy as to which they reflect what students learn. The 
present study explored whether items in a reading assessment functioned differentially 
for students with disabilities, as compared to their peers without disabilities. Results of 
this study can provide insight into potential factors affecting the accessibility of reading 
assessments for students with disabilities, as part of an effort to improve assessments for 
all students.

The following research questions guided this study:

1. Do items on standardized Reading Comprehension (RC) and Word Analysis (WA) 
subscales exhibit Differential Item Functioning (DIF) for students with disabilities?

2. Are more items that exhibit DIF for students with disabilities located in the second 
half of RC and WA subscales rather than in the first half?

3. Do students with disabilities consistently under-perform on items located in the 
second half relative to items located in the first half, as compared to students without 
disabilities?

4. Do the results of DIF vary by grade (grade 3 and grade 9)?

To answer these research questions, student responses on multiple-choice items were 
compared across the disability status categories in two reading subscales of the Stan-
ford 9, Reading Comprehension and Word Analysis, in two grade levels (3 and 9) from 
public schools in two different states (State X and State Y). A multi-step logistic regres-
sion procedure was used. Because it is essential in DIF analysis that the two groups being 
compared are matched on ability level, ability proxies were used based on either the total 
score of the subscale, or the combined score on the first half of the subscale.

After accounting for reading ability, results for grade 9 in both states indicated that there 
are a number of items that exhibit DIF for students with disabilities on both the RC and 
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WA subscales. Results also indicated that the items exhibiting DIF for students with 
disabilities are more likely to be located in the second half of the RC and WA subscales. 
When the reading ability proxy was based on the combined score from the first half of 
the RC or WA subscales, the effect size for DIF increased for the items located in the 
second half. Furthermore, students with disabilities consistently under-performed on the 
second half of the items relative to the first half of the items. 

These results were not seen for grade 3. In other words, there were fewer items that were 
shown to exhibit DIF for students with disabilities than what was found in grade 9. This 
was true for both the RC and WA subscales and for both states. In grade 3, items that 
were shown to exhibit DIF for students with disabilities were no more likely to be located 
in the second half of the assessments than they were in the first half of the assessments.

The findings of this study have multiple implications. There are differences between 
grade 3 and grade 9, that may result from cognitive development of reading skills, or 
perhaps the differences in assessment standards for those grades, or that students with 
disabilities are more clearly identified as having disabilities in older years. In grade 9, we 
might speculate over what factors contribute to the diminishing performance for stu-
dents with disabilities as the test progresses. Perhaps students with disabilities did not 
have sufficient time or energy to complete the test and rushed through the answers at the 
end. It could be that they reached a certain cognitive overload, lost motivation, or be-
came fatigued or frustrated. Our companion report, that examines differential distractor 
functioning, found that students with disabilities in grade 9, appear to be making more 
random guesses rather than “educated” guesses  in items located in the second half of the 
assessments, as compared to their non-disabled peers (see Abedi, Leon, & Kao, 2006, for 
more detail). More research is needed to determine the actual cause or causes. Qualita-
tive research with students may potentially shed some light on these factors.

This study has several major limitations. For instance, it does not differentiate between 
categories of disabilities. Students with disabilities are not a homogeneous subgroup. Not 
only are there different types of disabilities, but even within the same type of disability 
there are differences among individuals. Further insight could be gained from analyz-
ing data by specific disability groups. This study was also limited in terms of scope. We 
did not have access to information on testing accommodations. Although our study was 
conducted assuming that students were properly accommodated, we do not know this 
for sure. It could be that students with disabilities did not receive adequate or appropri-
ate accommodations, and knowing this could inform the results. Also, we did not have 
access to the actual test booklets or test items, which could provide further insight into 
the findings. Future studies should take into account accommodations and examine test 
booklets.

Nevertheless, findings of this study provide evidence that other factors related to the as-
sessments may contribute to the performance gap between students with disabilities and 
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their peers without disabilities. Controlling for factors that are not related to the content 
being assessed may help test developers provide more accessible and more valid assess-
ments for students with disabilities. Additionally, being cognizant that other factors exist 
may help when interpreting test results for students with disabilities, especially in the 
context of accountability.
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Appendix

Detailed DIF Results

Table A1. State X Grade 9 Item-level Reading Comprehension Ability Proxy 
Based On All 54 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq		
P-value

Change	in	R-Square

(Effect	size)

� 0.�9� 0.�9� 0.�88 0.000

� 0.�76 0.�77 0.0�� 0.00�

� 0.��9 0.��� 0.00� 0.00�

� 0.�69 0.�70 0.�0� 0.00�

� 0.��7 0.��9 0.08� 0.00�

6 0.�90 0.�9� 0.0�0 0.00�

7 0.�6� 0.�6� 0.�67 0.00�

8 0.��0 0.��� 0.000 0.00�

9 0.��� 0.��� 0.�6� 0.000

�0 0.�00 0.�0� 0.�0� 0.00�

�� 0.�8� 0.�8� 0.708 0.000

�� 0.�67 0.�70 0.00� 0.00�

�� 0.��6 0.��8 0.0�� 0.00�

�� 0.�87 0.�88 0.��� 0.00�

�� 0.�70 0.�7� 0.07� 0.00�

�6 0.�66 0.�67 0.76� 0.00�

�7 0.�9� 0.�9� 0.��� 0.00�

�8 0.��� 0.��� 0.��� 0.00�

�9 0.�6� 0.�66 0.0�� 0.00�

�0 0.��0 0.��� 0.0�� 0.00�

�� 0.��� 0.��� 0.��� 0.000

�� 0.�66 0.�66 0.7�0 0.000

�� 0.�0� 0.�07 0.0�� 0.00�

�� 0.��� 0.��7 0.000 0.00�

�� 0.��� 0.��� 0.��� 0.00�

�6 0.��0 0.��� 0.��� 0.00�

�7 0.�89 0.�89 0.8�� 0.000

�8 0.��� 0.��� 0.67� 0.000

�9 0.��6 0.��8 0.006 0.00�
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R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq		
P-value

Change	in	R-Square

(Effect	size)

�0 0.�7� 0.�7� 0.��� 0.00�

�� 0.��8 0.��8 0.9�0 0.000

�� 0.�68 0.�69 0.07� 0.00�

�� 0.�8� 0.�86 0.000 0.00�

�� 0.�9� 0.�9� 0.96� 0.000

�� 0.077 0.080 0.00� 0.00�

�6 0.��7 0.��0 0.00� 0.00�

�7 0.��6 0.��9 0.000 0.00�

�8 0.0�6 0.0�6 0.�7� 0.000

�9 0.�8� 0.�8� 0.��� 0.00�

�0 0.��� 0.��7 0.007 0.00�

�� 0.�9� 0.�0� 0.000 0.007

�� 0.�7� 0.�8� 0.000 0.009

�� 0.�7� 0.�7� 0.�68 0.000

�� 0.�6� 0.�6� 0.00� 0.00�

�� 0.��6 0.��7 0.��8 0.00�

�6 0.��� 0.��� 0.0�� 0.00�

�7 0.�78 0.�8� 0.00� 0.00�

�8 0.��7 0.��0 0.000 0.00�

�9 0.��� 0.��9 0.000 0.006

�0 0.�96 0.�99 0.00� 0.00�

�� 0.�7� 0.�7� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.009

�� 0.09� 0.096 0.�6� 0.00�

�� 0.��7 0.��9 0.00� 0.00�
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Table A2. State X Grade 9 Item-level Reading Comprehension Ability Proxy 
Based On First 27 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��� 0.��� 0.9�� 0.000

� 0.��� 0.��� 0.000 0.00�

� 0.�8� 0.�88 0.000 0.00�

� 0.��� 0.��� 0.��8 0.00�

� 0.�0� 0.�0� 0.�9� 0.00�

6 0.�88 0.�9� 0.00� 0.00�

7 0.�0� 0.�07 0.00� 0.00�

8 0.��6 0.��0 0.000 0.00�

9 0.�6� 0.�6� 0.60� 0.000

�0 0.��� 0.��� 0.0�� 0.00�

�� 0.�07 0.�08 0.7�� 0.00�

�� 0.��� 0.��� 0.��� 0.000

�� 0.��9 0.��9 0.��7 0.000

�� 0.��� 0.��6 0.006 0.00�

�� 0.�97 0.�99 0.006 0.00�

�6 0.�9� 0.�9� 0.9�� 0.000

�7 0.��7 0.��9 0.006 0.00�

�8 0.��� 0.��6 0.089 0.00�

�9 0.�9� 0.�9� 0.0�� 0.00�

�0 0.��8 0.��� 0.000 0.006

�� 0.��� 0.��� 0.��� 0.000

�� 0.�9� 0.�9� 0.076 0.00�

�� 0.��� 0.��� 0.000 0.006

�� 0.��0 0.��8 0.000 0.008

�� 0.��8 0.��9 0.0�� 0.00�

�6 0.��� 0.��� 0.667 0.000

�7 0.�06 0.�07 0.�06 0.000

�8 0.098 0.�00 0.0�7 0.00�

�9 0.�76 0.�79 0.00� 0.00�

�0 0.��8 0.��0 0.0�� 0.00�

�� 0.��� 0.��6 0.00� 0.00�

�� 0.�7� 0.�79 0.000 0.008
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R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

�� 0.�9� 0.�0� 0.000 0.006

�� 0.��9 0.��� 0.0�� 0.00�

�� 0.0�� 0.0�7 0.00� 0.00�

�6 0.06� 0.07� 0.00� 0.008

�7 0.��� 0.��� 0.00� 0.00�

�8 0.0�8 0.0�8 0.7�0 0.000

�9 0.�69 0.�7� 0.006 0.00�

�0 0.��6 0.��9 0.00� 0.00�

�� 0.��� 0.��� 0.000 0.007

�� 0.098 0.�06 0.000 0.008

�� 0.��0 0.��� 0.000 0.00�

�� 0.�6� 0.�68 0.000 0.007

�� 0.��0 0.��� 0.000 0.00�

�6 0.��� 0.��� 0.0�0 0.00�

�7 0.096 0.098 0.0�0 0.00�

�8 0.��� 0.��� 0.000 0.0��

�9 0.�09 0.��8 0.000 0.009

�0 0.��� 0.��� 0.00� 0.00�

�� 0.�0� 0.�0� 0.00� 0.00�

�� 0.��7 0.��� 0.000 0.00�

�� 0.0�9 0.0�9 0.��8 0.000

�� 0.��0 0.��0 0.000 0.0�0
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Table A3. State X Grade 9 Item-level Word Analysis Ability Proxy Based On All 30 
Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��� 0.��7 0.0�� 0.00�

� 0.�99 0.�0� 0.00� 0.00�

� 0.��� 0.��� 0.�6� 0.000

� 0.09� 0.099 0.000 0.00�

� 0.��9 0.��7 0.000 0.008

6 0.09� 0.09� 0.�77 0.00�

7 0.�0� 0.�06 0.000 0.00�

8 0.�0� 0.�06 0.�7� 0.00�

9 0.0�� 0.0�� 0.0�7 0.00�

�0 0.�77 0.�77 0.7�� 0.000

�� 0.��� 0.��� 0.670 0.000

�� 0.��� 0.��� 0.��� 0.000

�� 0.��0 0.��� 0.0�� 0.000

�� 0.�7� 0.�7� 0.000 0.00�

�� 0.��6 0.��8 0.008 0.00�

�6 0.�7� 0.�7� 0.��� 0.00�

�7 0.�7� 0.�7� 0.�00 0.00�

�8 0.��7 0.�60 0.00� 0.00�

�9 0.��� 0.��9 0.000 0.00�

�0 0.�00 0.�0� 0.000 0.00�

�� 0.��� 0.��� 0.07� 0.00�

�� 0.��� 0.��� 0.968 0.000

�� 0.��� 0.��� 0.0�� 0.00�

�� 0.��� 0.��7 0.00� 0.00�

�� 0.��9 0.��� 0.000 0.0��

�6 0.��7 0.��� 0.000 0.00�

�7 0.�8� 0.�8� 0.00� 0.00�

�8 0.��� 0.��� 0.006 0.00�

�9 0.�07 0.��� 0.000 0.00�

�0 0.��7 0.��0 0.000 0.00�
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Table A4. State X Grade 9 Item-level Word Analysis Ability Proxy Based On First 
15 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��� 0.��6 0.077 0.00�

� 0.�0� 0.�0� 0.00� 0.00�

� 0.�80 0.�8� 0.��� 0.000

� 0.��� 0.��9 0.000 0.00�

� 0.�8� 0.�90 0.000 0.008

6 0.��9 0.��0 0.�6� 0.000

7 0.�69 0.�76 0.000 0.007

8 0.��� 0.��� 0.��� 0.00�

9 0.079 0.08� 0.00� 0.00�

�0 0.�0� 0.�0� 0.7�0 0.000

�� 0.��� 0.��� 0.0�� 0.00�

�� 0.��7 0.��7 0.��� 0.000

�� 0.��0 0.��0 0.��� 0.000

�� 0.�90 0.�9� 0.00� 0.00�

�� 0.��0 0.��6 0.000 0.006

�6 0.��� 0.��� 0.000 0.006

�7 0.07� 0.07� 0.000 0.00�

�8 0.��9 0.��7 0.000 0.0�8

�9 0.�0� 0.��� 0.000 0.0�0

�0 0.0�9 0.0�� 0.000 0.0��

�� 0.�96 0.�08 0.000 0.0��

�� 0.0�9 0.0�� 0.000 0.00�

�� 0.��� 0.�69 0.000 0.0�6

�� 0.�9� 0.�99 0.000 0.00�

�� 0.�0� 0.�09 0.000 0.008

�6 0.�86 0.�88 0.00� 0.00�

�7 0.�0� 0.��� 0.000 0.0��

�8 0.�80 0.�90 0.000 0.0�0

�9 0.09� 0.09� 0.0�� 0.00�

�0 0.�66 0.�90 0.000 0.0��
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Table A5. State Y Grade 9 Item-level Reading Comprehension Ability Proxy 
Based On All 54 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in		
R-Square

(Effect	size)

� 0.�08 0.�08 0.000 0.000

� 0.�9� 0.�9� 0.000 0.000

� 0.��0 0.��0 0.00� 0.000

� 0.��7 0.��7 0.000 0.000

� 0.��0 0.��� 0.000 0.00�

6 0.�67 0.�67 0.0�� 0.000

7 0.�80 0.�80 0.000 0.000

8 0.��� 0.��� 0.000 0.000

9 0.��� 0.��� 0.000 0.000

�0 0.�8� 0.�8� 0.000 0.000

�� 0.��7 0.��7 0.68� 0.000

�� 0.�8� 0.�8� 0.00� 0.000

�� 0.�8� 0.�8� 0.000 0.000

�� 0.�0� 0.�0� 0.000 0.000

�� 0.�6� 0.�6� 0.��� 0.00�

�6 0.�9� 0.�9� 0.000 0.00�

�7 0.��� 0.��� 0.000 0.000

�8 0.��6 0.��6 0.000 0.000

�9 0.�78 0.�79 0.000 0.00�

�0 0.��0 0.��0 0.000 0.000

�� 0.�79 0.�80 0.00� 0.000

�� 0.��7 0.��7 0.000 0.000

�� 0.�88 0.�88 0.000 0.000

�� 0.��� 0.��� 0.000 0.000

�� 0.��9 0.��9 0.00� 0.00�

�6 0.�8� 0.�8� 0.000 0.00�

�7 0.�8� 0.�8� 0.8�� 0.000

�8 0.�98 0.�98 0.000 0.000

�9 0.�7� 0.�7� 0.000 0.00�

�0 0.��9 0.�60 0.000 0.00�

�� 0.��� 0.��� 0.0�7 0.000

�� 0.�9� 0.�9� 0.000 0.000
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R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in		
R-Square

(Effect	size)

�� 0.��� 0.��� 0.000 0.000

�� 0.�77 0.�77 0.000 0.000

�� 0.09� 0.09� 0.000 0.000

�6 0.��9 0.��9 0.000 0.000

�7 0.�77 0.�78 0.000 0.00�

�8 0.0�� 0.0�� 0.0�� 0.000

�9 0.�98 0.�98 0.000 0.000

�0 0.��6 0.��8 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�9� 0.�96 0.000 0.00�

�� 0.��9 0.��9 0.000 0.000

�� 0.�67 0.�68 0.000 0.00�

�� 0.�6� 0.�6� 0.000 0.000

�6 0.��� 0.��� 0.08� 0.000

�7 0.�0� 0.�0� 0.000 0.000

�8 0.�7� 0.�7� 0.00� 0.000

�9 0.��0 0.��� 0.000 0.00�

�0 0.��0 0.��0 0.000 0.000

�� 0.�87 0.�89 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.��6 0.��7 0.000 0.00�
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Table A6. State Y Grade 9 Item-level Reading Comprehension Ability Proxy 
Based On First 27 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��9 0.��9 0.0�6 0.000

� 0.��7 0.��8 0.000 0.00�

� 0.��� 0.��� 0.000 0.00�

� 0.�60 0.�60 0.000 0.000

� 0.�7� 0.�7� 0.0�� 0.000

6 0.�9� 0.�9� 0.000 0.00�

7 0.��� 0.��7 0.000 0.00�

8 0.�6� 0.�6� 0.000 0.00�

9 0.�80 0.�80 0.000 0.000

�0 0.��� 0.��� 0.000 0.00�

�� 0.�80 0.�80 0.000 0.000

�� 0.��7 0.��7 0.000 0.000

�� 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�88 0.�89 0.000 0.00�

�6 0.��� 0.��� 0.000 0.00�

�7 0.�68 0.�68 0.000 0.000

�8 0.��� 0.��� 0.000 0.00�

�9 0.�96 0.�96 0.��7 0.000

�0 0.��� 0.��8 0.000 0.00�

�� 0.�97 0.�97 0.000 0.000

�� 0.��8 0.��9 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�6� 0.�68 0.000 0.00�

�� 0.�66 0.�67 0.000 0.00�

�6 0.�0� 0.�0� 0.068 0.000

�7 0.�0� 0.�0� 0.000 0.000

�8 0.��� 0.��� 0.000 0.00�

�9 0.�9� 0.�9� 0.000 0.00�

�0 0.�07 0.�09 0.000 0.00�

�� 0.�67 0.�69 0.000 0.00�

�� 0.��� 0.��7 0.000 0.00�
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R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disabil-
ity	Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

�� 0.��9 0.��� 0.000 0.00�

�� 0.�0� 0.�0� 0.000 0.000

�� 0.0�8 0.0�9 0.000 0.00�

�6 0.08� 0.087 0.000 0.00�

�7 0.��9 0.�6� 0.000 0.00�

�8 0.0�8 0.0�8 0.000 0.000

�9 0.�77 0.�80 0.000 0.00�

�0 0.��6 0.��0 0.000 0.00�

�� 0.��� 0.��8 0.000 0.00�

�� 0.�0� 0.��0 0.000 0.00�

�� 0.�79 0.�8� 0.000 0.00�

�� 0.�60 0.�6� 0.000 0.00�

�� 0.�6� 0.�6� 0.000 0.00�

�6 0.�88 0.�90 0.000 0.00�

�7 0.�07 0.�09 0.000 0.00�

�8 0.�6� 0.�69 0.000 0.006

�9 0.��� 0.��7 0.000 0.00�

�0 0.��� 0.��7 0.000 0.00�

�� 0.�0� 0.�06 0.000 0.00�

�� 0.��8 0.��0 0.000 0.00�

�� 0.0�� 0.0�6 0.000 0.00�

�� 0.��� 0.��6 0.000 0.00�
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Table A7. State Y Grade 9 Item-level Word Analysis Ability Proxy Based On All 30 
Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.�7� 0.�7� 0.�77 0.000

� 0.�9� 0.�9� 0.00� 0.000

� 0.��0 0.��0 0.00� 0.000

� 0.��0 0.��� 0.000 0.00�

� 0.��� 0.��� 0.000 0.00�

6 0.090 0.090 0.000 0.000

7 0.��� 0.��� 0.000 0.00�

8 0.�08 0.�08 0.000 0.000

9 0.0�� 0.0�� 0.0�� 0.000

�0 0.�9� 0.�9� 0.000 0.000

�� 0.��� 0.��� 0.000 0.000

�� 0.��� 0.��� 0.000 0.000

�� 0.��9 0.��9 0.7�� 0.000

�� 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�6 0.��� 0.��� 0.000 0.00�

�7 0.��7 0.��7 0.000 0.000

�8 0.�69 0.�69 0.�0� 0.000

�9 0.��� 0.��� 0.000 0.000

�0 0.09� 0.09� 0.00� 0.000

�� 0.�70 0.�70 0.000 0.000

�� 0.��9 0.��9 0.�66 0.000

�� 0.��� 0.��� 0.00� 0.000

�� 0.��0 0.��0 0.000 0.000

�� 0.��� 0.��6 0.000 0.00�

�6 0.��� 0.��� 0.000 0.00�

�7 0.�87 0.�87 0.000 0.000

�8 0.�8� 0.�8� 0.000 0.00�

�9 0.�7� 0.�7� 0.000 0.00�

�0 0.��� 0.��6 0.000 0.00�
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Table A8. State Y Grade 9 Item-level Word Analysis Ability Proxy Based On First 
15 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.�06 0.�07 0.000 0.00�

� 0.�96 0.�98 0.000 0.00�

� 0.�07 0.�07 0.��� 0.000

� 0.�9� 0.�98 0.000 0.00�

� 0.�80 0.�8� 0.000 0.00�

6 0.��0 0.��0 0.�86 0.000

7 0.�90 0.�9� 0.000 0.00�

8 0.�6� 0.�6� 0.000 0.00�

9 0.�00 0.�0� 0.000 0.00�

�0 0.��� 0.��� 0.7�0 0.000

�� 0.��6 0.��6 0.0�� 0.00�

�� 0.�7� 0.�7� 0.000 0.000

�� 0.�60 0.�60 0.000 0.000

�� 0.��6 0.��7 0.000 0.00�

�� 0.��� 0.��6 0.000 0.00�

�6 0.��� 0.��7 0.000 0.00�

�7 0.06� 0.066 0.000 0.00�

�8 0.��� 0.��6 0.000 0.00�

�9 0.��0 0.��9 0.000 0.009

�0 0.0�0 0.0�6 0.000 0.006

�� 0.�0� 0.��� 0.000 0.008

�� 0.0�7 0.0�9 0.000 0.00�

�� 0.��7 0.�66 0.000 0.009

�� 0.�0� 0.�0� 0.000 0.00�

�� 0.�0� 0.�08 0.000 0.008

�6 0.�0� 0.�0� 0.000 0.00�

�7 0.��� 0.��8 0.000 0.007

�8 0.��9 0.��� 0.000 0.006

�9 0.��6 0.��8 0.000 0.00�

�0 0.��7 0.�6� 0.000 0.0�7
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Table A9. State X Grade 3 Item-level Reading Comprehension Ability Proxy 
Based On All 54 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��7 0.��8 0.0�0 0.00�

� 0.�6� 0.�6� 0.��8 0.000

� 0.��6 0.��8 0.0�8 0.00�

� 0.�0� 0.�0� 0.�7� 0.00�

� 0.�90 0.�9� 0.0�6 0.00�

6 0.��7 0.��8 0.0�8 0.00�

7 0.�78 0.�79 0.��� 0.00�

8 0.07� 0.07� 0.�6� 0.000

9 0.09� 0.09� 0.769 0.000

�0 0.�90 0.�9� 0.0�6 0.00�

�� 0.�9� 0.�98 0.000 0.00�

�� 0.��7 0.��8 0.�98 0.00�

�� 0.��9 0.��9 0.��7 0.00�

�� 0.��7 0.��7 0.88� 0.000

�� 0.06� 0.06� 0.789 0.00�

�6 0.�99 0.�99 0.9�� 0.000

�7 0.��� 0.��� 0.��� 0.00�

�8 0.0�0 0.0�� 0.00� 0.00�

�9 0.�78 0.�78 0.��� 0.000

�0 0.�66 0.�67 0.098 0.00�

�� 0.�9� 0.�9� 0.88� 0.000

�� 0.��0 0.��� 0.�78 0.00�

�� 0.�8� 0.�8� 0.7�9 0.00�

�� 0.��� 0.��� 0.��9 0.000

�� 0.�8� 0.�8� 0.��� 0.00�

�6 0.�66 0.�66 0.��� 0.000

�7 0.�9� 0.�96 0.�6� 0.00�

�8 0.��9 0.��0 0.06� 0.00�

�9 0.��� 0.��� 0.0�9 0.00�

�0 0.��� 0.��� 0.�78 0.000

�� 0.��� 0.��� 0.08� 0.000

�� 0.��7 0.��7 0.8�� 0.000



��	 	 Examining	DIF	in	Reading	Assessments	for	Students	with	Disabilities

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

�� 0.�9� 0.�9� 0.��� 0.00�

�� 0.�70 0.�7� 0.0�9 0.00�

�� 0.�7� 0.�76 0.�0� 0.00�

�6 0.�7� 0.�7� 0.�90 0.00�

�7 0.�8� 0.�8� 0.0�� 0.00�

�8 0.��6 0.��8 0.00� 0.00�

�9 0.��8 0.��8 0.6�7 0.000

�0 0.�87 0.�88 0.�08 0.00�

�� 0.�67 0.�68 0.�0� 0.00�

�� 0.��6 0.��7 0.0�� 0.00�

�� 0.�06 0.�08 0.000 0.00�

�� 0.��� 0.��� 0.0�� 0.00�

�� 0.�0� 0.�0� 0.000 0.00�

�6 0.�68 0.�69 0.��� 0.00�

�7 0.�8� 0.�8� 0.00� 0.00�

�8 0.��� 0.��� 0.0�� 0.00�

�9 0.�7� 0.�7� 0.0�7 0.00�

�0 0.��7 0.��7 0.88� 0.000

�� 0.��� 0.��� 0.��� 0.000

�� 0.�79 0.�80 0.0�� 0.00�

�� 0.�8� 0.�8� 0.�8� 0.000

�� 0.�7� 0.�7� 0.08� 0.000
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Table A10. State X Grade 3 Item-level Reading Comprehension Ability Proxy 
Based On First 27 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.�0� 0.�0� 0.�0� 0.00�

� 0.�7� 0.�7� 0.9�7 0.000

� 0.��7 0.��8 0.0�� 0.00�

� 0.��� 0.��� 0.�7� 0.00�

� 0.�86 0.�87 0.��� 0.00�

6 0.�96 0.�97 0.��� 0.00�

7 0.��7 0.��7 0.�7� 0.000

8 0.��0 0.��0 0.�6� 0.000

9 0.��6 0.��6 0.89� 0.000

�0 0.��8 0.��� 0.000 0.00�

�� 0.��� 0.��7 0.00� 0.00�

�� 0.�90 0.�9� 0.�07 0.00�

�� 0.�9� 0.�9� 0.�77 0.00�

�� 0.��8 0.��8 0.��� 0.000

�� 0.086 0.087 0.��� 0.00�

�6 0.��� 0.��6 0.0�6 0.00�

�7 0.�79 0.�79 0.8�� 0.000

�8 0.0�9 0.0�� 0.000 0.00�

�9 0.�00 0.�00 0.977 0.000

�0 0.�00 0.�0� 0.006 0.00�

�� 0.��0 0.��� 0.68� 0.00�

�� 0.��9 0.��0 0.0�9 0.00�

�� 0.��9 0.��0 0.��� 0.00�

�� 0.�80 0.�8� 0.00� 0.00�

�� 0.�7� 0.�7� 0.00� 0.00�

�6 0.�6� 0.�66 0.0�8 0.00�

�7 0.��0 0.��� 0.0�� 0.00�

�8 0.�9� 0.�96 0.0�� 0.00�

�9 0.��6 0.��9 0.00� 0.00�

�0 0.��� 0.��� 0.0�� 0.00�

�� 0.�9� 0.�96 0.000 0.00�

�� 0.�7� 0.�7� 0.07� 0.00�



��	 	 Examining	DIF	in	Reading	Assessments	for	Students	with	Disabilities

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

�� 0.��� 0.��� 0.��� 0.000

�� 0.��7 0.��0 0.000 0.00�

�� 0.�69 0.�70 0.06� 0.00�

�6 0.��� 0.��6 0.00� 0.00�

�7 0.��� 0.��� 0.00� 0.00�

�8 0.��8 0.��0 0.0�� 0.00�

�9 0.��0 0.��0 0.�9� 0.000

�0 0.��7 0.��9 0.0�� 0.00�

�� 0.��8 0.��8 0.�7� 0.000

�� 0.�6� 0.�66 0.000 0.00�

�� 0.��6 0.��9 0.00� 0.00�

�� 0.��9 0.��� 0.0�� 0.00�

�� 0.��8 0.��0 0.00� 0.00�

�6 0.��� 0.��� 0.88� 0.000

�7 0.��8 0.��0 0.00� 0.00�

�8 0.�06 0.�07 0.0�� 0.00�

�9 0.�98 0.�99 0.008 0.00�

�0 0.��� 0.��� 0.��� 0.00�

�� 0.069 0.070 0.0�� 0.00�

�� 0.��� 0.��� 0.�7� 0.000

�� 0.08� 0.086 0.�9� 0.000

�� 0.08� 0.08� 0.�68 0.000
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Table A11. State X Grade 3 Item-level Word Analysis Ability Proxy Based On All 
30 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��7 0.��8 0.�0� 0.00�

� 0.��7 0.��8 0.007 0.00�

� 0.�0� 0.�0� 0.76� 0.00�

� 0.��� 0.��� 0.006 0.00�

� 0.�00 0.�0� 0.0�� 0.00�

6 0.��8 0.��9 0.��� 0.00�

7 0.��0 0.��0 0.7�0 0.000

8 0.��8 0.��8 0.�96 0.000

9 0.��� 0.��� 0.00� 0.00�

�0 0.�0� 0.�06 0.��7 0.00�

�� 0.��� 0.��� 0.089 0.00�

�� 0.��� 0.��� 0.��� 0.00�

�� 0.�9� 0.�9� 0.000 0.00�

�� 0.�8� 0.�88 0.00� 0.00�

�� 0.�07 0.��� 0.000 0.00�

�6 0.��6 0.��7 0.088 0.00�

�7 0.��� 0.��� 0.�69 0.00�

�8 0.�6� 0.�6� 0.79� 0.000

�9 0.�0� 0.�0� 0.0�9 0.00�

�0 0.�8� 0.�8� 0.00� 0.00�

�� 0.��� 0.��� 0.00� 0.00�

�� 0.��9 0.��9 0.�0� 0.000

�� 0.��8 0.�6� 0.000 0.00�

�� 0.��6 0.��8 0.007 0.00�

�� 0.��7 0.��8 0.0�9 0.00�

�6 0.��� 0.��� 0.�76 0.00�

�7 0.�67 0.�7� 0.000 0.00�

�8 0.��� 0.��� 0.000 0.00�

�9 0.�98 0.�98 0.08� 0.000

�0 0.��� 0.��� 0.��� 0.000
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Table A12. State X Grade 3 Item-level Word Analysis Ability Proxy Based On First 
15 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.�79 0.�79 0.��8 0.000

� 0.�78 0.�8� 0.000 0.00�

� 0.��� 0.��� 0.�6� 0.00�

� 0.��7 0.��0 0.000 0.00�

� 0.�66 0.�69 0.000 0.00�

6 0.�88 0.�88 0.��� 0.000

7 0.��� 0.��6 0.��� 0.00�

8 0.�06 0.�07 0.0�9 0.00�

9 0.��� 0.��� 0.000 0.00�

�0 0.�07 0.�08 0.��7 0.00�

�� 0.��8 0.��0 0.0�8 0.00�

�� 0.��8 0.�60 0.008 0.00�

�� 0.��9 0.��� 0.000 0.00�

�� 0.�9� 0.�97 0.000 0.00�

�� 0.��9 0.��7 0.000 0.008

�6 0.��� 0.��� 0.00� 0.00�

�7 0.��7 0.��7 0.9�� 0.000

�8 0.��8 0.�6� 0.0�6 0.00�

�9 0.��6 0.��7 0.�68 0.00�

�0 0.087 0.087 0.��0 0.000

�� 0.�80 0.�8� 0.0�0 0.00�

�� 0.��9 0.��� 0.0�� 0.00�

�� 0.�06 0.�07 0.0�� 0.00�

�� 0.��6 0.��7 0.�0� 0.00�

�� 0.��7 0.��� 0.000 0.00�

�6 0.��0 0.��� 0.�0� 0.00�

�7 0.080 0.08� 0.070 0.00�

�8 0.06� 0.067 0.006 0.00�

�9 0.�6� 0.�6� 0.0�� 0.00�

�0 0.�77 0.�78 0.089 0.00�
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Table A13. State Y Grade 3 Item-level Reading Comprehension Ability Proxy 
Based On All 54 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��9 0.��9 0.000 0.000

� 0.��� 0.��� 0.000 0.000

� 0.�0� 0.�0� 0.000 0.00�

� 0.��0 0.��0 0.0�� 0.000

� 0.��7 0.��7 0.000 0.000

6 0.��� 0.��� 0.000 0.00�

7 0.��7 0.��7 0.000 0.000

8 0.079 0.079 0.000 0.000

9 0.�00 0.�00 0.000 0.000

�0 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.�90 0.�90 0.000 0.000

�� 0.�8� 0.�8� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.067 0.068 0.000 0.00�

�6 0.��� 0.��� 0.000 0.00�

�7 0.��8 0.��8 0.00� 0.000

�8 0.0�9 0.0�0 0.000 0.00�

�9 0.�0� 0.�0� 0.000 0.000

�0 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.�86 0.�86 0.000 0.000

�� 0.�0� 0.�0� 0.090 0.000

�� 0.�98 0.�98 0.000 0.000

�� 0.��8 0.��8 0.000 0.000

�6 0.�8� 0.�86 0.000 0.00�

�7 0.��9 0.��9 0.007 0.000

�8 0.�79 0.�79 0.000 0.000

�9 0.�69 0.�70 0.000 0.00�

�0 0.��� 0.��� 0.000 0.000

�� 0.��9 0.��9 0.00� 0.000

�� 0.�6� 0.�6� 0.000 0.000



�8	 	 Examining	DIF	in	Reading	Assessments	for	Students	with	Disabilities

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

�� 0.��� 0.��6 0.000 0.00�

�� 0.�87 0.�87 0.000 0.000

�� 0.��� 0.��� 0.000 0.00�

�6 0.�96 0.�96 0.000 0.000

�7 0.�98 0.�99 0.000 0.00�

�8 0.��� 0.��� 0.000 0.00�

�9 0.�8� 0.�8� 0.000 0.000

�0 0.�6� 0.�6� 0.000 0.000

�� 0.��� 0.��� 0.000 0.000

�� 0.��� 0.��6 0.000 0.00�

�� 0.��7 0.��8 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.��� 0.��� 0.000 0.00�

�6 0.��6 0.��7 0.000 0.00�

�7 0.�88 0.�89 0.000 0.00�

�8 0.��� 0.��� 0.000 0.00�

�9 0.�8� 0.�8� 0.000 0.000

�0 0.��� 0.��� 0.000 0.000

�� 0.�9� 0.�9� 0.9�� 0.000

�� 0.��6 0.��7 0.000 0.00�

�� 0.�6� 0.�6� 0.000 0.000

�� 0.�0� 0.�0� 0.000 0.000
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Table A14. State Y Grade 3 Item-level Reading Comprehension Ability Proxy 
Based On First 27 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.�8� 0.�8� 0.000 0.000

� 0.6�0 0.6�� 0.000 0.00�

� 0.�76 0.�77 0.000 0.00�

� 0.�67 0.�67 0.00� 0.000

� 0.6�8 0.6�8 0.000 0.000

6 0.�88 0.�88 0.000 0.000

7 0.�77 0.�77 0.000 0.000

8 0.��0 0.��� 0.000 0.00�

9 0.��6 0.��6 0.000 0.000

�0 0.��� 0.��� 0.000 0.00�

�� 0.�00 0.�0� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.�77 0.00�

�� 0.�6� 0.�6� 0.000 0.000

�� 0.08� 0.08� 0.000 0.00�

�6 0.��9 0.��� 0.000 0.00�

�7 0.�7� 0.�7� 0.000 0.000

�8 0.0�6 0.0�7 0.000 0.00�

�9 0.��8 0.��8 0.000 0.000

�0 0.��� 0.��7 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�09 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.��6 0.��8 0.000 0.00�

�� 0.��� 0.��6 0.000 0.00�

�6 0.�78 0.�8� 0.000 0.00�

�7 0.�69 0.�70 0.000 0.00�

�8 0.��7 0.��8 0.000 0.00�

�9 0.�9� 0.�97 0.000 0.00�

�0 0.�9� 0.�9� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�09 0.�09 0.000 0.000



�0	 	 Examining	DIF	in	Reading	Assessments	for	Students	with	Disabilities

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

�� 0.�0� 0.�0� 0.000 0.00�

�� 0.�8� 0.�87 0.000 0.00�

�� 0.�7� 0.�7� 0.000 0.00�

�6 0.�0� 0.�0� 0.000 0.00�

�7 0.�9� 0.�9� 0.000 0.00�

�8 0.�6� 0.�6� 0.000 0.00�

�9 0.�0� 0.�0� 0.000 0.00�

�0 0.�66 0.�67 0.000 0.00�

�� 0.��0 0.��� 0.000 0.00�

�� 0.��� 0.��6 0.000 0.00�

�� 0.��6 0.��8 0.000 0.00�

�� 0.��6 0.��8 0.000 0.00�

�� 0.��� 0.��6 0.000 0.00�

�6 0.��� 0.��� 0.000 0.00�

�7 0.�97 0.�98 0.000 0.00�

�8 0.��9 0.��� 0.000 0.00�

�9 0.�7� 0.�7� 0.008 0.00�

�0 0.��7 0.��7 0.000 0.000

�� 0.��9 0.��9 0.000 0.000

�� 0.��7 0.��7 0.000 0.000

�� 0.�08 0.�09 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�
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Table A15. State Y Grade 3 Item-level Word Analysis Ability Proxy Based On All 
30 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.�9� 0.�9� 0.�7� 0.000

� 0.�06 0.�07 0.000 0.00�

� 0.�70 0.�70 0.000 0.000

� 0.�00 0.�0� 0.000 0.00�

� 0.��7 0.��7 0.000 0.000

6 0.��0 0.��0 0.000 0.000

7 0.�8� 0.�8� 0.000 0.00�

8 0.��6 0.��6 0.000 0.000

9 0.�7� 0.�7� 0.000 0.00�

�0 0.�66 0.�67 0.000 0.00�

�� 0.�09 0.��0 0.000 0.00�

�� 0.��6 0.��6 0.000 0.000

�� 0.�66 0.�68 0.000 0.00�

�� 0.��� 0.��� 0.000 0.000

�� 0.�79 0.�80 0.000 0.00�

�6 0.�9� 0.�9� 0.000 0.000

�7 0.��� 0.��6 0.000 0.00�

�8 0.�70 0.�7� 0.000 0.00�

�9 0.�66 0.�66 0.�7� 0.000

�0 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�9� 0.�9� 0.780 0.000

�� 0.��0 0.��� 0.000 0.00�

�� 0.��8 0.��9 0.000 0.00�

�� 0.�68 0.�68 0.��7 0.000

�6 0.�9� 0.�9� 0.000 0.00�

�7 0.�8� 0.�86 0.000 0.00�

�8 0.�9� 0.�9� 0.000 0.00�

�9 0.��6 0.��8 0.000 0.00�

�0 0.��� 0.��� 0.000 0.00�



��	 	 Examining	DIF	in	Reading	Assessments	for	Students	with	Disabilities

Table A16. State Y Grade 3 Item-level Word Analysis Ability Proxy Based On First 
15 Items

R-squared values at each step in the 

sequential hierarchical regression
DIF results

Item
Step	�

Ability	Proxy

Step	�

Ability	Proxy,	Disability	
Status,	Interaction

Chi-Sq	
P-value

Change	in	R-Square

(Effect	size)

� 0.��0 0.��� 0.000 0.00�

� 0.��� 0.��6 0.000 0.00�

� 0.�9� 0.�9� 0.000 0.000

� 0.��7 0.��0 0.000 0.00�

� 0.�9� 0.�9� 0.000 0.00�

6 0.��6 0.��9 0.000 0.00�

7 0.�0� 0.�0� 0.000 0.00�

8 0.�09 0.��� 0.000 0.00�

9 0.��7 0.��� 0.000 0.00�

�0 0.�8� 0.�8� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.��� 0.��8 0.000 0.00�

�� 0.�9� 0.�00 0.000 0.006

�� 0.��� 0.��6 0.000 0.00�

�� 0.��0 0.��� 0.000 0.00�

�6 0.��� 0.��� 0.000 0.00�

�7 0.��� 0.��� 0.000 0.00�

�8 0.�70 0.�78 0.000 0.008

�9 0.�70 0.�7� 0.000 0.00�

�0 0.��0 0.��� 0.000 0.00�

�� 0.��� 0.��� 0.000 0.00�

�� 0.�88 0.�89 0.000 0.00�

�� 0.�76 0.�77 0.000 0.00�

�� 0.�96 0.�97 0.000 0.00�

�� 0.�7� 0.�76 0.000 0.00�

�6 0.�6� 0.�66 0.000 0.00�

�7 0.098 0.099 0.000 0.00�

�8 0.098 0.099 0.000 0.00�

�9 0.��� 0.��� 0.000 0.00�

�0 0.�07 0.��0 0.000 0.00�

 


