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Designing Accessible Reading
Assessments (DARA) Project

* One of 3 National Accessible Reading
Assessment Projects (NARAP) funded by
OSEP/NCSER

* 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
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Differential Boost Data
Collection Design

Session 1 Session 2
Testing Testing
Group | Form Condition Form Condition
1 S Standard T Audio
2 S Audio T Standard
3 T Standard S Audio
4 T Audio S Standard




Differential Boost ANOVA

 Results of RM-ANOVA showed differential boost

— Students with disabilities had significantly larger boost
than students without disabilities

— Significant interaction between score gain (boost) and
disability status was observed
* Students with reading based learning disabilities do
exhibit differential performance gains when they
take a reading test with a read aloud test change



Validity of Scores
(regression)

* Answer to second question (predictive validity):

— Test 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) prediction
of teacher ratings than tests taken under standard
conditions.



Purpose of Differential Item
Functioning and Factor
Analyses of GMRT

* Determine if the test is measuring the same
underlying construct (s) for the following
comparisons:

— Students without disabilities who take the test with and
without a read aloud test change

— Students with disabilities who take the test with and
without a read aloud test change



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)



Differential Item Functioning
(DIF)

* Test takers matched on proficiency level
— Used total test score as matching criterion

e Comparison 1:

— Reference Group: Students with reading disabilities who
took the test under standard conditions

— Focal Group: Students with reading disabilities who took
the test with a read aloud test change

« Comparison 2:

— Reference Group: Students with out disabilities who took
the test under standard conditions

— Focal Group: Students with out disabilities who took the
test with a read aloud test change
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Differential Item Functioning
(DIF) Analyses

» 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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Comparison 1: RLD Standard
(reference group) vs. RLD Audio
(focal group)

Grade 4 Form S RLD Standard vs. RLD Audio

"Jl'_ 0.75 R
o ' S 00 0O <o ©
Q2 S
e 0.25 - * o
0 :
4 3 2 1 0 1 2 3 4

MH D-DIF

11



Comparison 2: NLD Standard
(reference group) vs. NLD Audio
(focal group)

Grade 4 Form S NLD Standard vs. NLD Audio
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Factor Analysis of GMRT Data

* Analyzed Form S (4th and 8th grade levels) and
Form T (4th and 8t grade levels)

* Investigated the impact of a read aloud test
change for students with and without disabilities
who took the test with and without the test
change

* Does the GMRT measure the same underlying
construct (s) for the study groups?
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Summary of GMRT Analyses

* 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

* Results of the differential boost study showed that students
with reading based learning disabilities receive a differential
boost on a reading test taken with a read aloud test change

* Results of predictive validity study showed that tests taken
with a read aloud test change were not as predictive of
teachers’ ratings of reading proficiency as tests taken
without the read aloud test change

* Results of DIF and factor analysis studies indicate that test
measures the same underlying construct for the RLD group,
or for the NLD group when taken with and without a read
aloud test change
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Designing Accessible Reading Assessments (DARA) Project

One of 3 National Accessible Reading Assessment Projects (NARAP) funded by OSEP/NCSER

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



READ SLIDE

All of this research has been focused on regular state reading assessments and students with LD however I think our vision and findings can be useful to those of you developing alternate assessments for the 2% population.
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An important next step for the DARA project is to design and simulate the results of using a multi-stage test for measuring reading proficiency.  This test will most likely provide the basis for the reading proficiency test that we will field trial in the joint NARAP field trial the projects will carry out.  



One reason we came up with this design was that we found that the about 20% of the students with disabilities were responding at chance level on the grade level reading assessments.  Another reason was that this model allowed for the measurement of component skills in isolation for some but not all students.



The  diagram you are looking at now represents our vision for this multi-stage test. The test will probably involve two or three testing sessions and will start with a routing test of reading comprehension. 

The routing test will be a short test of no more than 30 questions.  Based on routing test scores, students with higher scores could be routed to an extended reading comprehension test which would basically measure grade level standards.  Students with very low scores on the routing test could be routed to a test of reading fluency.  If their reading fluency scores are reasonably high they would be routed to the extended reading test with a read aloud assist.  If they have low fluency scores, this could be because of poor decoding skills.  Students with low fluency test scores could be routed to a test of decoding and the extended reading test with an audio assist.  This process would provide us with diagnostic information on the student’s component reading skills as well as a score on the extended reading test taken with an audio assist.









Differential Boost Data Collection Design





		Group		Session 1		Session 2

		Form		Testing Condition		Form		Testing Condition

		1		S		Standard		T		Audio

		2		S		Audio		T		Standard

		3		T		Standard		S		Audio

		4		T		Audio		S		Standard

































Your handout has specifics on the test we used and sample sizes.  Here is the design of the first study.



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

[go over slide—walk through group 1]

It’s a pretty complicated design that was set up basically to control for order effects in the treatment of taking the test with and without a read aloud test change and form effects—that is, any differences between Form S and Form T.  

We found no order effects or form effects, so we were able to collapse across forms and orders when we analyzed the data. 

In other words, we could compare all the students with reading disabilities who had tested under standard conditions with all of the students with reading disabilities who had tested with the read aloud test change.









Differential Boost ANOVA

Results of RM-ANOVA showed differential boost

Students with disabilities had significantly larger boost than students without disabilities

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

Students with reading based learning disabilities do exhibit differential performance gains when they take a reading test with a read aloud test change



We carried out a repeated measures Analysis of Variance for both the fourth and eighth grade data.  

The results of the analyses showed that the differential boost was significant for both grade levels and that there was a significant interaction between the disability and no disability category and the boost in scores that the group received. 

So, we had the answer to our first question, students with reading based learning disabilities do exhibit differential performance gains, show a differential boost, when they take a reading test with a read aloud test change. 

Our next step was to address our second question: Do tests and test items taken with and without a read aloud test change measure similar constructs?  

We addressed this question by examining the predictive validity of test scores and by using DIF and Factor Analysis to study and compare the internal structure of the GMRT given to the groups of students used for the differential boost study.









Validity of Scores (regression)

Answer to second question (predictive validity): 

Test 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) prediction of teacher ratings than tests taken under standard conditions.













Purpose of Differential Item Functioning and Factor Analyses of GMRT

Determine if the test is measuring the same underlying construct (s) for the following comparisons:

Students without disabilities who take the test with and without a read aloud test change

Students with disabilities who take the test with and without a read aloud test change



Cara has just spent some time telling you about the differential boost study that we carried out using data from the GMRT, what I’d like to do next is tell you about the differential item functioning analysis and the factor analysis that we did using the same data set.

The purpose of both the differential item functioning analysis and the factor analysis of the GMRT data was

[Read from the slide]

We already had some evidence, based on the results of the differential boost study, that the read aloud, or audio, testing change might be considered an accommodation rather than a modification. That is, a test change that might not impact the construct (s) that the test was measuring. 

We were looking for further evidence that the GMRT might be measuring the same construct (s) with and without a read aloud test change.  

We turned to differential item functioning analysis and factor analysis (using the same samples that we used for the differential boost study) as a possible way to gather this evidence.  









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)



So, just to be clear.. we used the differential boost study data that Cara just described for both the differential item functioning (DIF) analysis and the factor analysis that I’m going to talk about now.  The slide you are looking at shows the four groups that we used for both of these analyses.

[Read from the slide]



The first study I’m going to talk about is the DIF analysis.









Differential Item Functioning (DIF)

Test takers matched on proficiency level

Used total test score as matching criterion

Comparison 1:

Reference Group: Students with reading disabilities who took the test under standard conditions

Focal Group: Students with reading disabilities who took the test with a read aloud test change

Comparison 2:

Reference Group: Students with out disabilities who took the test under standard conditions

Focal Group: Students with out disabilities who took the test with a read aloud test change



Just a quick summary of the Analysis design…



[Read from the slide]















Differential Item Functioning (DIF) Analyses

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



[Read from the slide]









Comparison 1: RLD  Standard (reference group) vs. RLD Audio (focal group)









The slide you are looking at now, shows the results of Comparison 1. 

[go over layout of slide]

The results show only B level DIF and the direction of the DIF is mixed Sixteen out of 48 items showed DIF; 9 items favored the group who took the test without the read aloud test change and 7 items favored the group who took the test with the read aloud.  

The important point to notice is that there were no C DIF items.

 This indicates that the internal structure of the test was quite similar for the two groups who took the test with and without the read aloud test change.









Comparison 2: NLD Standard (reference group) vs. NLD Audio (focal group)







The slide you are looking at now shows the results of Comparison 2. 

[go over slide]

The results are quite similar to the results we just looked at for students with reading disabilities. 

The results show only B level DIF with a total of 10 out of 48 items showing DIF; 6 items favored students who took the test without the read aloud test change and 4 items favored the group who took the test with the read aloud. 

The results shown on this slide and the slide you just looked at indicate that the test has a very similar internal structure, that is the test is basically measuring the same underlying construct or constructs for students who take it with and without a read aloud test change.  

These results support the findings of the differential boost study that indicated that a read aloud test change might possibly be considered an accommodation rather than a modification.













Factor Analysis of GMRT Data

Analyzed Form S (4th and 8th grade levels) and Form T (4th and 8th grade levels)

Investigated the impact of a read aloud test change for students with and without disabilities who took the test with and without the test change

Does the GMRT measure the same underlying construct (s) for the study groups?



So, the next step was to examine the same data set that we used for the differential boost study and for the DIF analysis using factor analysis.  

Again, because my time is limited today, I’m only going to talk about the results of the factor analysis of Form S given to grade 4.  This is the same exact sample used for the DIF study that I just discussed.

The purpose of the factor analysis was similar to the purpose for the DIF analysis and this was to add support to the findings of the differential boost study by examining the internal structure of the GMRT. 

We wanted to know whether or not the GMRT measures the same underlying constructs (factors) for students without disabilities who take the test with and without the read aloud test change and for students with disabilities who take the GMRT with and without the read aloud test change.  









Summary of GMRT Analyses

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

Results of the differential boost study showed that students with reading based learning disabilities receive a differential boost on a reading test taken with a read aloud test change

Results of predictive validity study showed that tests taken with a read aloud test change were not as predictive of teachers’ ratings of reading proficiency as tests taken without the read aloud test change

Results of DIF and factor analysis studies indicate that test measures the same underlying construct for the RLD group, or for the NLD group when taken with and without a read aloud test change



So, to summarize what Cara and I have talked about this afternoon.  The purpose of the studies that we described was to investigate the affect of a read aloud test change on a test of reading comprehension. 

First we carried out a differential boost study that indicated that students with reading based learning disabilities received a differential boost on a reading comprehension test given with a read aloud accommodation. Next, we carried out a predictive validity study that indicated that the tests taken with a read aloud test change are not as predictive of teachers ratings of reading proficiency as tests taken without this test change.

Third, we followed up the differential boost study and the predictive validity study with DIF and Factor analysis studies of the same comparisons used for the differential boost study to determine if the GMRT was measuring the same constructs for the groups of students who took the test with and without the read aloud test change. 

The results of the factor analysis and DIF studies indicated that the GMRT had the same internal structure and was measuring the same single factor for two comparisons: students without a disability who took the test with and without a read aloud test change, and students with a disability who took the test with and without a read aloud test change. 

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.  However, it is important to consider the results of the predictive validity study.  It’s clear continued research in this area is needed.
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