
National Accessible Reading Assessment Projects

Designing Accessible Reading 
Assessments (DARA)

A Summary of Research

Teresa King
Educational Testing Service



National Accessible Reading Assessment Projects

DARA Research Questions
1. Do students with reading-based learning 

disabilities receive differential performance 
gains from read aloud when compared to 
students without disabilities?

2. Do reading comprehension tests and test 
items taken with and without a read aloud 
measure similar constructs?
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DARA Research Studies
• Experimentally Designed Study 
– Differential Boost from Read Aloud
– Predictive Validity of Scores from Read 
Aloud 

• Psychometric Studies
– Differential Item Functioning
– Factor Analysis
– Differential Distractor Analysis

• Cognitive Lab Study



National Accessible Reading Assessment Projects

Summary of DARA Analyses

Test/Sample Analyses 

GMRT 
Grade 4 

GMRT 
Grade 8 

ELA 
Grade 4 

ELA 
Grade 8 

Differential 
Boost/Predictive 
Validity 

X X   

Differential Item 
Functioning  

X X X X 

Factor Analysis X X X X 
Distractor 
Analysis 

  X X 

Cognitive Labs X X   
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Differential Boost and Predictive 
Validity Research Questions

1. Does a read-aloud accommodation 
provide a differential boost for 
students with learning disabilities?

2. How well do test scores predict 
teacher’s ratings of a student’s 
reading comprehension level?

3. Are teachers able to predict which 
students will benefit from a read-
aloud accommodation?
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Differential Boost Methods
Primary Measure
• 2 GMRT Reading 

Comprehension Tests 
(Form S and Form T)
– Extra time (Standard)
– Extra time with Read-

Aloud via CD (Audio)
Additional Measures
• 2 Fluency Measures
• 2 Decoding Measures (4th

grade only)
• Student Survey
• Teacher Survey

Sample
• 1181 4th grade students
– 527 students with 

reading-based 
learning disabilities 
(RLD)

– 654 students without a 
disability (NLD)

• 855 8th Graders
– 394 RLD
– 461 NLD



National Accessible Reading Assessment Projects

Differential Boost Data 
Collection Design

Session 1 Session 2

Form
Accommodation/

Modification Form
Accommodation/

Modification

1 S Standard T Audio

2 S Audio T Standard

3 T Standard S Audio

4 T Audio S Standard

Group
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Grade 4 Differential Boost Analysis

Differential Boost Study: Grade 4 Summary 
Statistics for GMRT 

 Non-LD RLD 
Condition N Mean SD N Mean SD
Audio 654 502 33 527 477 30
Standard 654 497 38 527 457 32
Boost 654 5 24 527 20 29
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Results of the Differential Boost Study
• Students with reading disabilities had a 

significantly larger boost from an audio (read-
aloud) accommodation than students without 
disabilities (findings consistent with Fletcher et 
al. 2005 and Crawford & Tindal, 2004).
– Controlling for other factors (e.g., reading fluency, 

decoding, or ceiling effects) does not change these 
findings

– Significant interaction between score gain (boost) 
and disability status was observed

• Answer to first question: Students with reading-
based learning disabilities do exhibit differential 
performance gains when they take a reading 
test with a read-aloud test change
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Predictive Validity of Scores
• Regression analyses were conducted to examine which test 

scores captured the most variance in teachers ratings of 
reading comprehension by grade and disability group.

• Tested 4 models:
– Standard
– Standard + Fluency
– Audio
– Audio + Fluency

• Answer to second question: 
– Tests taken with read-aloud do not predict teachers ratings 

of reading comprehension as well as tests taken under 
standard conditions.  

– However combining read-aloud scores with reading 
fluency scores results in equal (or better) predictions of 
teacher ratings than tests taken under standard conditions.
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Differential Item Functioning (DIF)
• Purpose: to examine whether or not the 

assessment measured the same construct(s) for 
the groups in our study

• Used Mantel-Haenszel procedure with total 
score as criterion

• Mantel-Haenszel categorization
– A = negligible DIF
– B = slight to moderate DIF
– C = moderate to large DIF

• Direction of DIF Flags
– Negative favors reference group
– Positive favors focal group
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Differential Item Functioning

• Test takers matched on proficiency level
– Used total test score as matching criterion

• Reference Groups
– Students with and without disabilities who 

took test under standard conditions
• Focal Groups

– Students with and without disabilities who 
took test with read-aloud test change
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Differential Item Functioning and Factor 
Analysis of GMRT Data

• Comparisons of item responses for four 
groups
– Reading-based learning disability (RLD), 

no accommodation (Standard)
– Reading-based learning disability (RLD),  

audio modification (Audio)
– No disability (NLD), 

no accommodation (Standard)
– No disability (NLD), 

audio modification (Audio)
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Factor Analyses
Purpose: to examine whether or not the 

assessments (GMRT and State ELA) measure 
the same construct(s) for the groups in our study

• Exploratory analyses (separately in each group)
– How many factors?

• Confirmatory (multi-group)
– Establish base-line model
– Confirm number of factors needed to describe data 

across all groups
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Summary of GMRT Analyses

• Results of the DIF study indicated very few C level DIF 
items (1-2% of items).  More items (10-15%) were 
flagged for B level DIF but the direction of the DIF was 
equally distributed between the reference and focal 
groups.
– Comparisons focusing on mode of administration 

showed little DIF
– Comparisons focusing on disability status showed little 

DIF
– Comparisons that crossed mode of administration and 

disability status showed substantial DIF
• Results of the factor analysis studies the test is 

measuring the same single factor for all subgroups.
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Summary of State ELA Analyses

• Results of DIF analyses indicated the level 
of DIF was less than the DIF found in the 
GMRT analyses but did not include a non-
disabled read-aloud comparison group.

• Results indicated same single factor 
structure for all of the subgroups studied.
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Read Aloud Implications
• Based on regression findings assessments 

should test access skills (fluency and decoding) 
separately from comprehension for RLD 
students

• Based on DIF and factor analyses, a reading 
test given with an audio test change appears to 
measure the same constructs as a reading test 
given under standard conditions 

• Audio score alone may be an easier but not a 
better measure of ‘reading comprehension’
(compared to standard score) for RLD students
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Cognitive Labs
Research questions
1. What are the differences in the errors on reading 

comprehension for students with and without 
disabilities?

2. Do students with reading-based disabilities differ in 
their explanations to reading comprehension 
questions compare to students without disabilities?

3. What kind of information does a cognitive lab provide 
for future test development reading assessment for 
students with and without reading-based learning 
disabilities?

4. Is this type of information gathering and data quality 
worthwhile to conduct in future large scale studies?
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Cognitive Labs Methods
• 49 students participated from 5 NJ schools
– 34 4th grade students (16 RLD, 18 NLD)
– 15 8th grade students (7 RLD, 8NLD)

• A think aloud protocol was followed for 
individual test administration

• Students completed:
1. Comprehension section of the GMRT
2. Measures of oral reading fluency
3. Student survey
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Cognitive Labs Findings
4th Grade

RLD correct = 55%
NLD correct = 84%

8th Grade
RLD correct = 35%
NLD correct = 71%

• Findings were grouped into two categories:
– Text-Based
– Test-Based 

• Examples of differences for RLD students:
– There was a pattern of RLD students getting test 
questions correct using the incorrect rationale  
– RLD students were much more likely to use 
outside knowledge to help support responses (that 
did not necessarily apply)
– RLD students were less likely to refer back to the 
passage to select an answer. 
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Cognitive Lab Implications
• This methodology is helpful to gain insight on 

the specific errors student make given a 
component approach to measuring reading 
– When there was an error, it was easy to identify the 

problem.
• This procedure will be useful to test new item 

types and specific subject areas on target 
populations (LD, VI, blind, hearing impaired, 
etc.)

• This is a good means to examine non content related 
aspects of text and testing such as motivation, 
interest level, and prior knowledge. 
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Next Steps
• Can we design a multi-stage reading 

assessment that assesses different components 
of reading (decoding, fluency, comprehension of 
text) in isolation (and simultaneously) and report 
scores on the same scale?
– Test 1: Audio comprehension, decoding, oral reading 

fluency
– Test 2: Comprehension without read aloud

• Conduct simulation studies using real data to 
examine test reliability and comparability on 
multi-stage reading assessment.
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Reading 
Comprehension 

Routing Test

Reading Fluency
Extended Reading 

Comprehension
Test

Decoding and Extended 
Comprehension
Test with Audio

Extended 
Comprehension
Test with Audio
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Questions?
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DARA Research Questions

Do students with reading-based learning disabilities receive differential performance gains from read aloud when compared to students without disabilities?



Do reading comprehension tests and test items taken with and without a read aloud measure similar constructs?
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DARA Research Studies

		Experimentally Designed Study 



	– Differential Boost from Read Aloud

	– Predictive Validity of Scores from Read Aloud 

		Psychometric Studies



	– Differential Item Functioning

	– Factor Analysis

	– Differential Distractor Analysis

		Cognitive Lab Study

		





The experimentally designed study is the attempt to answer the first research question



The psychometric studies and cognitive labs address the second research question
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Summary of DARA Analyses



DARA Tests and Samples

Two different tests and several different samples used for the studies

Gates-MacGinitie Reading Test (GMRT)

Fourth and eighth grade students (randomized design)

State standards-based assessment of English-language arts (ELA)

Fourth and eighth grade students (archival data)







			Analyses


			Test/Sample





			


			GMRT



Grade 4


			GMRT



Grade 8


			ELA



Grade 4


			ELA



Grade 8





			Differential Boost/Predictive Validity


			X


			X


			


			





			Differential Item Functioning 


			X


			X


			X


			X





			Factor Analysis


			X


			X


			X


			X





			Distractor Analysis


			


			


			X


			X





			Cognitive Labs


			X


			X
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Differential Boost and Predictive Validity Research Questions

Does a read-aloud accommodation provide a differential boost for students with learning disabilities?

How well do test scores predict teacher’s ratings of a student’s reading comprehension level?

Are teachers able to predict which students will benefit from a read-aloud accommodation?



The differential boost study that we carried out was quite extensive and addressed a number of questions.



Read from the slide



I don’t have time to talk about the entire study today, so I am only going to talk about the first point on the slide—Does  a read-aloud accommodation provide a differential boost for students with learning disabilities? 



I’ not sure how familiar all of you are with differential boost studies, so I’ll say a few words about the rationale for this type of study before I begin to describe the actual study.
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Differential Boost Methods

Primary Measure

		2 GMRT Reading Comprehension Tests (Form S and Form T)

		Extra time (Standard)

		Extra time with Read-Aloud via CD (Audio)



Additional Measures

		2 Fluency Measures

		2 Decoding Measures (4th grade only)

		Student Survey

		Teacher Survey



Sample

		1181 4th grade students

		527 students with reading-based learning disabilities (RLD)

		654 students without a disability (NLD)

		855 8th Graders

		394 RLD

		461 NLD





The differential boost study I am going to describe today was quite extensive.  All fourth and eighth grades in NJ public schools were contacted and invited to participate.

Students with and without reading based learning disabilities in all participating schools took two parallel versions of the Gates McGinitie Reading test (GMRT), one version with a read-aloud modification (delivered using a recorded voice) and extra time and one version with extra time only.  

We used equated scores from only the reading comprehension subtest of the GMRT for this study.  The subtest consists of short reading passages followed by multiple-choice items. Each passage has from 3-6 questions for a total of 48 reading comprehension items.

A number of additional measures of reading skills and also a teacher survey and a student survey were administered.

Because of the limited time I have today, I’m only going to discuss the results of the differential boost study that was conducted using the fourth grade data.  



The sample for the study consisted of 1181 4th grade students, 527 of those students had reading based learning disabilities and 654 students  had no disability.  When we selected our samples, we chose every 4th grade student in the school that had a reading based learning disability as documented in his or her IEP.  We then randomly selected a slightly larger group of 4th grade students from that school with no documented disabilities.
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Differential Boost Data Collection Design





		Group		Session 1		Session 2

		Form		Accommodation/
Modification		Form		Accommodation/
Modification

		1		S		Standard		T		Audio

		2		S		Audio		T		Standard

		3		T		Standard		S		Audio

		4		T		Audio		S		Standard

































 The slide you are looking at now shows the data collection design that was used for the differential boost study 

We randomly assigned each school in the study to receive one of two sessions first, either the standard condition which had extra time only or the audio condition that consisted of the read-aloud modification delivered by CD and extra time.

Students within schools were then randomly assigned to whether they would receive form T or form S first. Each student in the study took both an audio and a standard version of the test.

When we analyzed the data, we looked for both an order affect (audio given first versus standard given first) and a form affect (Form T versus Form S).  We found neither affect for the fourth grade data which allowed us to collapse across order and form so that we could compare the score differences we were interested in (audio minus standard) for students with and without disabilities. 
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Grade 4 Differential Boost Analysis



The slide you are looking at now shows the summary statistics for the 4th grade students taking the GMRT.  You can see that students with reading based learning disabilities received a considerable boost in mean scores as a result of the read aloud modification (20 points). This gain can be compared to the group of students without disabilities who received only a 5 point gain as a result of using the read-aloud modification.



I don’t have time to go over the 8th grade results but they are similar to 4th grade although the score gains were from audio were lower for both groups







			Differential Boost Study: Grade 4 Summary Statistics for GMRT





			


			Non-LD


			RLD





			Condition


			N


			Mean


			SD


			N


			Mean


			SD





			Audio


			654


			502


			33


			527


			477


			30





			Standard


			654


			497


			38


			527


			457


			32





			Boost


			654


			5


			24


			527


			20


			29
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Results of the Differential Boost Study

		Students with reading disabilities had a significantly larger boost from an audio (read-aloud) accommodation than students without disabilities (findings consistent with Fletcher et al. 2005 and Crawford & Tindal, 2004).

		Controlling for other factors (e.g., reading fluency, decoding, or ceiling effects) does not change these findings



Significant interaction between score gain (boost) and disability status was observed

Answer to first question: Students with reading-based learning disabilities do exhibit differential performance gains when they take a reading test with a read-aloud test change



The results of a repeated measures Analysis of Variance using the fourth grade data showed a differential boost,  with students that have reading based learning disabilities showing a larger boost than the students without disabilities.  The analysis also showed a significant interaction between testing change (read aloud versus standard administration) and disability status (reading-based learning disability versus no disability).  So, the results of the analysis provided some evidence that a read-aloud testing change might possibly be considered as an accommodation—that is, a change that has not impacted the validity of the reading comprehension assessment—rather than as a modification.  But, we would need additional evidence before we could confirm this hypothesis.

Other findings – 

Read aloud and standard scores were highly correlated (same as two forms of test) for students without disabilities

Read aloud and standard scores were moderately correlated for students with learning disabilities

Next I’m going to talk about the results of the analyses of the state standards based assessment.
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Predictive Validity of Scores

		Regression analyses were conducted to examine which test scores captured the most variance in teachers ratings of reading comprehension by grade and disability group.

		Tested 4 models:



	– Standard

	– Standard + Fluency

	– Audio

	– Audio + Fluency

Answer to second question: 

Tests taken with read-aloud do not predict teachers ratings of reading comprehension as well as tests taken under standard conditions.  

However combining read-aloud scores with reading fluency scores results in equal (or better) predictions of teacher ratings than tests taken under standard conditions.
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Differential Item Functioning (DIF)

		Purpose: to examine whether or not the assessment measured the same construct(s) for the groups in our study



Used Mantel-Haenszel procedure with total score as criterion

Mantel-Haenszel categorization

A = negligible DIF

B = slight to moderate DIF

C = moderate to large DIF

Direction of DIF Flags

Negative favors reference group

Positive favors focal group





We used the [Read from the slide]
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Differential Item Functioning

Test takers matched on proficiency level

Used total test score as matching criterion

Reference Groups

Students with and without disabilities who took test under standard conditions

Focal Groups

Students with and without disabilities who took test with read-aloud test change



Just a quick summary of the Analysis design…



[Read from the slide]







National Accessible Reading Assessment Projects



Differential Item Functioning and Factor Analysis of GMRT Data

Comparisons of item responses for four groups

Reading-based learning disability (RLD), 

no accommodation (Standard)

Reading-based learning disability (RLD),  

audio modification (Audio)

No disability (NLD), 

no accommodation (Standard)

No disability (NLD), 

audio modification (Audio)
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Factor Analyses

Purpose: to examine whether or not the assessments (GMRT and State ELA) measure the same construct(s) for the groups in our study

		Exploratory analyses (separately in each group)

		 How many factors?

		Confirmatory (multi-group)

		Establish base-line model

		Confirm number of factors needed to describe data across all groups
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Summary of GMRT Analyses

Results of the DIF study indicated very few C level DIF items (1-2% of items).  More items (10-15%) were flagged for B level DIF but the direction of the DIF was equally distributed between the reference and focal groups.

		Comparisons focusing on mode of administration showed little DIF

		Comparisons focusing on disability status showed little DIF

		Comparisons that crossed mode of administration and disability status showed substantial DIF



Results of the factor analysis studies the test is measuring the same single factor for all subgroups.



The purpose of the studies was to determine if the test measures the same underlying construct (s) when taken with and without a read aloud test change

This level of DIF is comparable to the DIF found by gender.



Comparisons focusing on mode of administration showed little DIF

Comparisons focusing on disability status showed little DIF

Comparisons that crossed mode of administration and disability status showed substantial DIF

Positive DIF—unusual proper names

Negative DIF

Difficult inferences

Unusual prose style

Distracting art work

Words with multiple meanings

Notes: The results of the DIF analyses were difficult to interpret in spite of the fact that the data were collected under experimental conditions that ensured some control over the sampling and the testing conditions.

Comparisons that focused on mode of administration (audio vs. standard) showed little DIF—only B level items.  The Comparison that focused on disability vs. no disability, when both groups took the test under standard conditions, showed very little DIF, with no C level DIF found in this analysis.

The Comparison that modeled the typical testing situation (students with disabilities taking the test with an audio assist compared to students with no disabilities taking the test under standard conditions) showed a substantial amount of DIF with four C level items and 16 B level items. The item that showed positive C DIF was associated with the use of unusual proper names.  The items that showed negative C DIF were associated with difficult inferences, an unusual type of prose, distracting art work, and vocabulary words that had multiple meanings. The question of why a read aloud modification resulted in more DIF when used across disability status than it did when used within group; i.e., the disability group or the no disability group, is a question that certainly requires follow up with additional research.



The differential item functioning analyses, the factor analyses and the differential boost results taken together indicate that a read aloud test change used for this test could possibly be considered an accommodation rather than a modification for the GMRT reading comprehension section.  
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Summary of State ELA Analyses

Results of DIF analyses indicated the level of DIF was less than the DIF found in the GMRT analyses but did not include a non-disabled read-aloud comparison group.

Results indicated same single factor structure for all of the subgroups studied.







The  results of the fourth grade DIF analyses showed that 1 C DIF item and  10 B DIF items were flagged for the ELA assessment.  

The C DIF item favored students without disabilities and was a writing item.  

The 10 B DIF items were both reading and writing items. 

	Five items were reading items that favored students with disabilities who received the read-aloud testing change.

 	Three items were reading items that favored students without disabilities who took the test under standard conditions,

	 and two items were writing items that favored students without disabilities who took the test under standard conditions. 

The results of the DIF study were consistent with those of the factor analysis study in that they indicated that the ELA assessment is basically measuring the same construct for all of the groups in our studies. 





The results of the eighth grade DIF analyses were very similar to those for the fourth grade analysis.  Only one item showed C DIF.  This was a reading item that favored students without disabilities.

The analysis showed 7 B DIF items.  Five B DIF items, 4 reading and 1 writing item, favored students with disabilities who took the test with a read aloud test change.  The other two B DIF items were reading items that favored students without disabilities.

Again, the conclusion was that the eighth grade test was basically measuring the same construct for students with and without disabilities and for students who took the test with and without a test change.  

The results of both the fourth and eighth grade DIF analyses are consistent with the factor analysis results and indicate that the ELA assessment measures the same construct for students with and without disabilities including those who took the test with a read aloud test change at both the fourth and eighth grade level.  
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Read Aloud Implications

		Based on regression findings assessments should test access skills (fluency and decoding) separately from comprehension for RLD students

		Based on DIF and factor analyses, a reading test given with an audio test change appears to measure the same constructs as a reading test given under standard conditions 

		Audio score alone may be an easier but not a better measure of ‘reading comprehension’ (compared to standard score) for RLD students





Reading test items that are read aloud (via an individual CD player) are differentially easier for students with reading based LD compared to students without disabilities

Reading tests and test items taken with and without read aloud:

Have the same factor structure 

Have little evidence of differential item performance

But do not predict reading comprehension in the same way for students with and without disabilities

However, a component assessment of reading (comprehension read aloud + reading fluency) predicts reading comprehension as well for students with RLD as the integrated comprehension measure does for students without disabilities
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Cognitive Labs

Research questions



What are the differences in the errors on reading comprehension for students with and without disabilities?

Do students with reading-based disabilities differ in their explanations to reading comprehension questions compare to students without disabilities?

What kind of information does a cognitive lab provide for future test development reading assessment for students with and without reading-based learning disabilities?

Is this type of information gathering and data quality worthwhile to conduct in future large scale studies?
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Cognitive Labs Methods

		49 students participated from 5 NJ schools

		34 4th grade students (16 RLD, 18 NLD)

		15 8th grade students (7 RLD, 8NLD)

		A think aloud protocol was followed for individual test administration

		Students completed:



Comprehension section of the GMRT

Measures of oral reading fluency

Student survey
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Cognitive Labs Findings

	  4th Grade

RLD correct = 55%

NLD correct = 84%

	   8th Grade

RLD correct = 35%

NLD correct = 71%

		Findings were grouped into two categories:

		 Text-Based

		 Test-Based 

		Examples of differences for RLD students:

		 There was a pattern of RLD students getting test questions correct using the incorrect rationale  

		 RLD students were much more likely to use outside knowledge to help support responses (that did not necessarily apply)

		 RLD students were less likely to refer back to the passage to select an answer. 
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Cognitive Lab Implications

		This methodology is helpful to gain insight on the specific errors student make given a component approach to measuring reading 

		When there was an error, it was easy to identify the problem.

		This procedure will be useful to test new item types and specific subject areas on target populations (LD, VI, blind, hearing impaired, etc.)

		This is a good means to examine non content related aspects of text and testing such as motivation, interest level, and prior knowledge. 
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Next Steps



Can we design a multi-stage reading assessment that assesses different components of reading (decoding, fluency, comprehension of text) in isolation (and simultaneously) and report scores on the same scale?

Test 1: Audio comprehension, decoding, oral reading fluency

Test 2: Comprehension without read aloud



Conduct simulation studies using real data to examine test reliability and comparability on multi-stage reading assessment.



DARA research has focused on development of a multistage tailored test which measures the components of reading (fluency, decoding, comprehension, vocabulary) in isolation for some students so that read aloud of some items (vocabulary and comprehension) can be an allowable accommodation



Multi-Stage Testing Solution

Provides component approach only after student responds poorly to integrated (standard) approach

Reduces the test time required by lengthy one-on-one administrations required by read aloud via a human reader

Only requires additional testing time (to assess reading fluency and decoding) for a small number of students

Allows reuse of test items from standard assessment
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Reading 

Comprehension 

Routing Test

Reading Fluency

Extended Reading 

Comprehension

Test

Decoding and Extended 

Comprehension

Test with Audio

Extended 

Comprehension

Test with Audio
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Questions?
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Test/Sample   Analyses  GMRT   Grade 4  GMRT   Grade 8  ELA   Grade 4  ELA   Grade 8   Differential  Boost /Predictive  Validity  X  X     Differential Item  Functioning   X  X  X  X   Factor Analysis  X  X  X  X   Distractor  Analysis    X  X   Cognitive Labs  X  X      


Differential Boost Study: Grade 4 Summary  Statistics for GMRT    Non - LD  RLD   Condition  N  Mean  SD  N  Mean  SD   Audio  6 54  502  33  52 7  477  30   Standard  6 54  497  38  52 7  457  32   Boost  6 54  5  24  52 7  20  29    




