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Is There A Role for Executive Functions in Learning Disabilities Intervention Research?  
 
Abstract:  
This session includes a synthesis of executive functions (EF) as moderators of intervention; an 
RCT contrasting effects of domain-general and specific approaches to working memory; and a 
set of studies on interacting effects between EF and reading for poor versus strong readers. 
Discussion will focus on implications for LD research.  
 
Overview: 
Executive functions (EFs) are strongly associated with reading and mathematics development 
and performance and with learning disabilities. For this reason, it is important to understand 
whether EFs moderate the effects of generally effective intervention. It is also important to 
understand the effects of interventions designed to strengthen EFs work, the types of learners 
for whom EF training improves the targeted EFs, and whether strengthened executive 
functioning transfers to academic performance. These issues are explored in the proposed 
panel session.    Marcia Barnes describes a systematic review of intervention studies with 
children with math learning disabilities (MLD) in which cognitive competencies were tested as 
moderators. This talk focuses on moderator effects reported for executive functions (EFs). 
Inclusion criteria were studies that: were published in English up to the end of 2021; tested a 
math intervention using an experimental group design for children in pre-kindergarten to grade 
12; included or were disaggregated for children with or at risk for MLD; used standardized or 
researcher-created math measures as outcomes; and measured one or more EFs including 
working memory, inhibition, switching, attention, or processing speed. Thirteen studies were 
found, most published within the last decade, and with the majority (70%) reporting on studies 
conducted by two research groups. Interventions included several aspects of mathematics, with 
most involving instruction in math word problems, some in fractions, and others in calculation 
and numeracy. All but one study measured working memory as the moderator; other EFs were 
measured infrequently. Working memory was reported as a significant moderator in 10 of 12 
studies. Most often, relatively higher working memory at pretest was associated with larger 
intervention effects; however, there was a nuanced pattern of findings in some studies where 
particular intervention components were associated with larger effects for those starting 
relatively lower in working memory. The findings are interpreted within Sweller's cognitive load 
instructional framework and point to the importance of considering the interaction of person 
and instructional factors in understanding treatment outcomes for children with MLD.    Next, 
Lynn Fuchs describe a randomized controlled trial investigating the effects of 3 intervention 
approaches for building working memory (WM) and improving word-problem solving (WPS) 
were investigated. Children with mathematics difficulties (n = 240; 7.51 years [SD = 0.33]) were 
randomized to a control group, general WM training with contiguous math practice, WPS 



intervention without WM training, and WPS intervention with domain-specific WM training. 
WM, WPS, and arithmetic were assessed before and 1-3 weeks after intervention; delayed WPS 
and arithmetic posttesting occurred 4-6 weeks later. Multilevel modeling of main effects and 
mediation effects indicated that, compared to control, general WM training with contiguous 
math practice and WPS intervention without WM training increased WM and WPS. The 3rd 
training condition, WPS intervention with domain-specific WM training, which minimized WM 
training time, improved WPS but without effects on WM. Both WPS intervention conditions 
outperformed general WM training on WPS. Conclusions are as follows. (1) General WM 
training with contiguous math practice improves WM and WPS. (2) WM training is not a 
substitute for WPS intervention when the goal is to strengthen WPS. (3) WPS intervention 
without WM training improves WM but is not a substitute for WM training when the goal is to 
strengthen WM. (4) For WM effects to accrue, WM training needs to occur with sufficient 
intensity. (5) WM plays a causal role in WPS, but not in arithmetic. Implications are drawn for 
assessing instructional supports in future research to build cognitive-academic bidirectionality.    
Then, Peng Peng describes 2 studies exploring the mutualism between EF and reading among 
different samples during development. The 1st study, based on the latent growth models with 
structured residuals, demonstrated longitudinal reciprocal relations between reading and EF 
from Grades 2 to 5 only for high-performing students, not for the general population sample or 
those with reading difficulties. The 2nd study, based on the meta-profiling analysis and meta-
analytical structural equation modelling of 378 studies, showed unique contributions of EF to 
reading difficulties after controlling for language skills, and a reading difficulty-EF deficit vicious 
cycle with development. These findings, taken together, suggested a heterogeneous nature of 
mutualism between EF and reading during development (Peng & Kievit, 2020). For strong 
readers, EF and reading may facilitate each other during development, whereas for poor 
readers EF and reading may constrain each other during development. A theoretical embedded 
EF-reading model on how to trigger and strengthen the reciprocal relations between reading 
and EF during development will be discussed for potentially closing the achievement and 
cognition gap between poor readers and their typically developing peers.  
 
Questions: 
What are the implications of these studies for thinking "outside the box" when researchers 
design innovations for learning disabilities intervention research?     
How might findings of these and a related line of studies be used to personalize intervention for 
students with learning disabilities?     
What do you see as the potential and limitations of interventions that integrate explicit skills-
based intervention with cognitive training for improving learning disabilities intervention 
research?   
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Together, the 3 presentations provide new directions for expanding range of interventions for 
students with learning disabilities in reading and math and strategies for identifying students 



who are more or less likely to respond to different forms of direct instruction and to different 
forms of EF training.   
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Expanding the range of interventions for students with learning disabilities is important given 
that an unacceptable proportion of students do not respond adequately to intervention. 
Identifying innovative directions for intervention is therefore important.  
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The Intersection of Language and Mathematics 
 
Abstract:  
We focus on the role of language in mathematics given the importance of using language to 
understand and participate in mathematics. We describe experimental work from preschool, 
elementary school, and middle school about how language - specifically an understanding of 
mathematics vocabulary - influences mathematics performance. 
 
Overview: 
Sarah Powell will start the session by describing a quantile analysis study in which her team 
investigated the role of several language-based factors, including mathematics vocabulary, 
word reading, general vocabulary, and text comprehension, on word-problem solving with 
Grade 3 students. Of the factors, mathematics vocabulary influenced word-problem solving 
from the 10th quantile to the 90th quantile. Word reading had a significant impact on word-
problem solving, but only below the 40th quantile. Powell's research shows the importance for 
a focus on mathematics vocabulary, and this sets the stage for the following four presentations. 
Powell will share her research for 15 min.     
 
David Purpura will share an intervention focused on the unique and joint effects of quantitative 
language (QL) and numeracy instruction-specifically the results of moderator analyses to 
identify what works for whom. 234 preschool children were randomly assigned to one of four 
conditions (QL, numeracy, QL + numeracy [combined], or comparison). Interventions occurred 
in small groups across eight weeks (3x/week = 24 sessions). Regression analyses examining 
main effects on quantitative language and numeracy outcomes were conducted; moderators 
between covariates and condition were included. QL instruction had positive impacts on QL 
outcomes, combined had positive impacts on numeracy. Children from families with lower-SES 
benefitted the most from QL instruction. Purpura's research shows that the interventions have 
differential benefits for early mathematics development. Purpura will share his research for 20 
min.     
 
Clint Moore will then expand the conversation about mathematics vocabulary instruction to 
kindergarten. The TEMPLE (Teaching Early Math by Providing Language Exploration) Read-
Alouds Project investigated the use of a mathematics-focused read-aloud routine designed to 
develop literacy skills (i.e., language, reading) and numeracy skills (e.g., counting, comparison, 
geometry). Using block randomization within schools, 37 kindergarten teachers representing 8 
schools were randomly assigned to two groups; 19 teachers delivered the mathematics-focused 
read-aloud routine and 18 teachers conducted business-as-usual activities. Teachers delivering 
the intervention were provided with 20 age appropriate mathematics story books along with 



corresponding lessons that contained suggested vocabulary words, connecting questions, and 
extension activities. Teachers read one mathematics-focused book three times a week for 18 
weeks. At pretest and posttest, all students were administered a brief measure, the 
Kindergarten Texas Early Assessment of Mathematics (KTEAM) and four students from each 
class were also administered the Test of Early Mathematics Ability, 3rd edition (TEMA-3). 
Moore will share his research for 20 min.     
 
Elizabeth Stevens will continue with a review of her study at Grade 3 in which her team 
embedded mathematics vocabulary instruction within a word-problem intervention. Students 
have general word knowledge (e.g., more, less) but require word-problem-specific word 
knowledge to solve word problems successfully (e.g., more than, less than; Kintsch & Greeno, 
1985). 75 third graders with MD were randomly assigned to one of three conditions: Word-
problem intervention with explicit vocabulary instruction (WP+V), word-problem intervention 
without explicit vocabulary instruction (WP-only), and business-as-usual intervention (BAU). 
Students in the treatment conditions received 22, 50-min lessons provided virtually in small 
groups (Spring 2021). Students in the WP+V condition significantly outperformed students in 
the WP-only (ES = 0.43) and BAU (ES = 0.83) conditions on a word-problem vocabulary 
measure. Students in the WP+V condition outperformed students in the WP-only (ES = 0.08) 
and BAU conditions (ES = 0.43) on a word-problem measure, although these were not 
statistically significant. Stevens will share for 20 min.     
 
Finally, Elizabeth Hughes will provide an overview of her mathematics-vocabulary efforts at the 
middle school grades. First she will share findings from a math writing intervention, where one 
group received instruction on a math writing strategy and a comparison group received practice 
without instruction. She will discuss vocabulary and language differences between the two 
groups. Next, she will share initial findings on a scaffolded math writing task. Participants 
provided written responses to word problems with and without language scaffolds. She 
evaluated written responses for math accuracy, clarity, depth of reasoning, and types of math 
language. Preliminary results suggest students with learning disabilities write more, were more 
accurate, and accurately used more complex vocabulary when language scaffolds were 
provided. Hughes will speak for 20 min.    At the end, we will culminate with a discussion about 
the role of language in mathematics, and this discussion will be led by Sarah Powell.   
 
Questions: 
The primary focus in most of this mathematics vocabulary work is language related to number 
and operations. Should we focus on this area or what other areas of mathematics vocabulary 
should be highlighted?   
Many of the strategies for teaching mathematics vocabulary come from English language arts. 
How should these strategies be mathematized? Are there unique considerations for the 
teaching of mathematics vocabulary?   
Beyond mathematics vocabulary, what are ideas for assessing and understanding how students 
use the language of mathematics?   
 
  



What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
The most promising elements of this research includes findings that show the importance of 
mathematics vocabulary knowledge for other mathematics skills - such as general mathematics 
and word-problem solving. Such findings demonstrate the need to focus on explicit 
mathematics-vocabulary instruction in the classroom.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
In this presentation, we hope to move the field forward by discussing the following: (a) 
embedded versus stand-alone mathematics-vocabulary instruction, (b) mathematics-
vocabulary assessment development, and (c) types of mathematics vocabulary that are under-
researched. All of this research is important for students with or at-risk for disability so those 
students can have access to mathematics instruction and fully participate in the mathematics 
classroom or small-group instruction.       
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Conceptual Replications: How They Inform Lines of Programmatic Research in Literacy 
 
Abstract:  
In this presentation, two lines of programmatic research, one focused on conceptual 
replications of a professional development program in vocabulary and the other involving 
conceptual replications of a literacy program will be highlighted. Discussion will coalesce 
around issues of design, measurement, and the implications these may have for future 
research. 
 
Overview: 
Overview:  With the resurgence of interest and availability of fiscal support for replication trials, 
researchers have been able to conduct conceptual replications and examine meaningful 
impacts across a set of studies varying in some facet from the original study. In this session, two 
lines of programmatic research focusing on conceptual replications will be presented. The 
presentation will address the commonalities and differences across the set of studies in terms 
of methodology and findings. With the goal of stimulating discussion, the presentation will 
highlight issues impacting the field of inquiry such as measurement of proximal and distal 
outcomes and design of professional development studies, as well as lessons learned across the 
set of studies and implications for future research for each line of research. Marcia Barnes, the 
discussant will raise issues for the audience to discuss.     
 
Teacher Study Group Professional Development Program:  Jayanthi and Dimino will present on 
a line of research spanning a 16-year period (2004 to 2020). This line of research has focused on 
examining the impact of the Teacher Study Group professional development (TSG PD) on 
teachers' vocabulary instruction and students' vocabulary outcomes. Three cluster randomized 
controlled trials-one initial small-scale study, followed by two large-scale conceptual 
replications were conducted. In all three studies, the treatment teachers received the TSG PD 
program. The control teachers received school- or district-provided PD. Study 1 and Study 2 
(first replication) were conducted in grade 1 reading class. The focus was on Tier 1 and 2 words. 
The key difference between Study 1 and Study 2 was that in Study 1, the research staff 
facilitated the PD, while in Study 2, PD was provided by school personnel. Study 3 (second 
replication) was conducted in grade 8 American history class and focused on academic 
vocabulary. PD was provided by school personnel. The set of studies resulted in two major 
findings. The first is that the teacher study groups consistently had an impact on observed 



vocabulary instruction in all three studies. Teachers in all three studies reported a high degree 
of satisfaction with the TSG PD. The second major finding across all three studies is that the 
impact on all but one student vocabulary measure was close to zero and not significant. To 
stimulate a focused discussion, issues and insights will center around (a) difficulties in assessing 
student vocabulary outcomes and (b) exploratory findings highlighting impacts for sub-
populations.     
 
STRIVE Literacy Program:  Swanson will present on the second line of research that includes 
three RCTs examining the STRIVE literacy program. STRIVE is a set of literacy practices infused 
into 4th grade social studies curriculum. Across three RCTs, STRIVE comprised 36 lessons 
delivered twice per week for 18 weeks. Other aspects varied over time as the team learned 
more about how to optimize student outcomes. The first RCT answered questions about the 
potency of multi-component strategy instruction aligned with one construct (vocabulary or 
reading comprehension). The first replication investigated the role of teacher quality in student 
outcomes. The second replication leveraged prior conclusions to improve student outcomes 
further. In the first RCT (Simmons et al., 2010), authors compared content-area comprehension 
instruction, content-area vocabulary instruction, and BAU. Results favored both experimental 
conditions over BAU on a social studies content measure. Students in the vocabulary condition 
outperformed students in BAU on taught vocabulary. Authors concluded that while the 
multiple-strategy combinations were empirically grounded and conceptually sound, perhaps 
they were instructionally incomplete. The first replication study (Hairrell et al., 2011) combined 
comprehension and vocabulary practices into one set of STRIVE lessons. Findings from this 
study indicated that teachers' education level, fidelity, and teacher quality were positively 
related to outcomes on a standardized measure of reading comprehension. Authors concluded 
that quality instructional materials combined with quality delivery can impact student 
outcomes on standardized measures. The most recent replication study (Swanson et al., in 
press), examined the efficacy of a) combining the practices into one parsimonious set b) 
including teacher quality training, and c) using a distributed PD model with teacher study 
teams. Results from the study indicated statistically significant differences favoring the 
treatment condition on measures of content knowledge, content vocabulary, content reading 
comprehension, and a distal measure of vocabulary. Positive effects were detected in favor of 
the treatment groups on a distal measure of reading comprehension, but the differences were 
not statistically significant. These findings were mirrored among students with disabilities and 
English Learners in the general education classroom. 
 
Questions: 
Given the problems associated with assessing student vocabulary outcomes using a wide range 
test such as Woodcock Johnson in the TSG PD studies, what are potential ways to advance 
research in this area? Should the focus be on assessing vocabulary outcomes, or should the 
focus be on determining if vocabulary instruction has an impact on reading comprehension?     
How can the TSG PD model be modified so that impacts are observed at the student level? Do 
we need to combine PD with a specific curriculum as in STRIVE or the work of Lesaux and 
Kieffer to see impacts? 



What are the next steps in research to better understand PD elements that are related to 
student outcomes? 
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What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
TSG PD: The most highly rated aspect of the TSG PD program was collaborative planning, which 
involved teachers applying the effective instructional practices they gleaned from research to 
enhance the lessons from their curriculum. This sentiment is echoed in the findings of large-
scale surveys (TNTP, 2015). Effective PD has the potential to improve the quality of vocabulary 
instruction for students.    STRIVE: Providing a set of literacy instructional practices that is 
efficacious for students with disabilities within the general education setting is important and 
may lay solid groundwork for more efficacious intervention. For teachers, the efficacy of the PD 
model that leveraged expert knowledge combined with teacher-led ongoing PD is exciting. It 
provides teachers with agency over their own learning and implementation of evidence-based 
practices. 
 
 



How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
TSG PD: The most promising aspect of the first line of research is the consistently positive 
impact on observed teaching practice and teachers' positive perceptions of the TSG PD 
program. These indicate that the TSG, with its incorporation of best practices for professional 
development such as sustained active involvement by participants, support for building 
collegial networks, and most importantly, ensuring coherence across sessions and activities, is a 
viable model for improving teacher instructional practices.    STRIVE: One promising aspect of 
the line of research is the impact on a variety of reading outcomes across a variety of students, 
including students with disabilities in the general education classroom. STRIVE had a positive 
effect on proximal and mid-transfer measures. While effects were positive on a distal measure 
of reading comprehension, the group differences were not statistically significant. Continuing to 
learn about levers that may push the intervention toward efficacy on more distal outcomes is 
important and interesting. The literature on PD is still rather nascent and providing evidence of 
efficacy around PD models that leverage teacher knowledge and agency to affect student 
outcomes is an important contribution to the field. 
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Advancing the Field by Extending Seminal Work on Reading and Writing CBMs 
 
Abstract:  
Building upon the strengths of 50 years of CBM research, these three presentations suggest 
new development directions in technology, metrics, and instructional diagnostic capacity of 
CBMS, especially for students with learning disabilities in the middle grades. We will facilitate 
lively discussion amongst CBM experts, critics, and literacy intervention researchers.   
 
Overview: 
Curriculum-based measurement (CBM) has unparalleled accuracy and utility for early  
elementary grades. However, in later grades levels, limitations of the constructs represented in 
CBM  raise opportunities for new development and research on specific contexts. CBM-R and 
CBM-WE may  tap some underlying teachable constructs of reading, writing, and language that 
are shared across  reading (Kim, 2019), writing (Kim & Graham, 2021), and science achievement 
(Reed et al., 2017).  Furthermore, writing instruction (Graham & Harris, 2018) and reading 
fluency building (e.g., Wexler et  al., 2015) can have impacts on achievement, especially for 
students with learning disabilities. The three  presentations capitalize upon these opportunities 
through (a) a summary of meta-analyses investigating  the utility of CBM-writing, followed by 
(b) potential connections with cognitive developmental empirical  models of writing and 
questioning the branding of CBM-writing, and (c) demonstration of a more  efficient CBM-
reading method for middle school students with disabilities.  The first presentation will 
summarize results from two meta-analyses and a literature synthesis  drawing implications for 
the future of CBM-WE. The meta-analyses (i.e., Romig et al., 2017; Romig et al.,  2021) 
examined criterion validity for CBM-WE scoring, durations (1.5-10 minutes), and prompt types  
(e.g., story starter, picture prompt, expository, etc.). Collectively, criterion validity fell short of  
thresholds for screening measures established by the National Center on Intensive Intervention 
(n.d.).  However, results were similar to other high quality writing measures. When examining 
articles included  in these meta-analyses, variations in CIWS definitions were identified. For 
example, some articles  allowed phonetically similar spellings in the definition of CIWS, but 
other articles required correct  spellings. Some articles did not mention features of writing in 
their CIWS definitions that others included  (e.g., capitalization and punctuation). Therefore, a 
literature synthesis examined the definitions of CIWS  published in peer-reviewed articles. The 
results of these three projects raise implications for the future  of CBM-WE. First, the future of 
CBM-WE could include standardized computer scoring of students'  writing. Computer scoring 
would allow for standardization across studies, increase scoring consistency,  and reduce 
teachers' scoring time. Second, researchers should examine if there a formative instruction  
benefit to teachers personally scoring students' writing.  The second presenter will share 
correlational evidence across several studies demonstrating the  potential of correct minus 



incorrect writing sequences (CIWS) as a general outcome measure, as well as    evidence that it 
represents theoretical aspects of language that underlie both reading and written  expression 
(Kim, 2020; Kim & Graham, 2021). The correlations are drawn from two samples. In the first  
sample, 422 students in grades 3 through 5 were administered interim reading assessments 
(the FCRR  Reading Assessment) and passage-based CBM-WE prompts. In the second sample, 
285 students in  grades 5 and 8 were administered standardized writing measures (state test 
and Test of Written  Language) and passage-based informational CBM-WE prompts. 
Correlations suggest that CIWS is a  stronger predictor of reading comprehension than a 6-traits 
metric (Zagata et al., in review). An  exploratory factor analysis suggests that CIWS shares 
variance with and represents overall writing  quality and important components of writing. 
Furthermore, we identified subcomponents of CIWS  (word-level accuracy and sentence-level 
accuracy) that correlate well (around .60) with standardized  assessment of spelling, 
punctuation, vocabulary, and syntax in certain grades (Sarmiento et al., in  review; 
Truckenmiller et al., 2022). The presentation will explore the construct inferences possible to  
increase the utility of CBM for intervention diagnostic purposes in addition to progress 
monitoring.  The final presenter will address promising new approaches to improving the 
efficiency and  accuracy of using oral reading fluency (ORF) measures (Bolaños et al., 2013; 
Nese & Kamata, 2016). An  exploratory sample of 95 seventh graders with or at-risk for reading 
disabilities participated in two ORF  administrations, each consisting of three passages. These 
were delivered whole-group through web-  based computers with enabled microphones, thus 
decreasing the loss of reading intervention time for  individual administrations. Students' audio 
files were scored by humans and by speech recognition  software. Results revealed that total 
words read (TWR) were highly correlated (r = .984 to .989) with  words read correctly per 
minute (WRCM), suggesting the identification of errors may not be necessary  for determining 
basic proficiency and growth. When identifying errors, digital WRCM scores were about  as 
accurate as human scores with some adjustments to the speech recognition for accents and 
dialects  (Balogh et al., 2012). However, the digital scoring system had to be provided the last 
word read at the 1-  minute mark. The presenter will discuss the limitations of speech 
recognition and the potential  implications for using ORF to screen and monitor the progress of 
middle school students in reading  intervention. 
 
Questions: 
Does the existing evidence support the use of CBM-WE in middle grades? The evidence in this 
presentation falls short of the thresholds for progress monitoring and screening measures 
identified by the National Center on Intensive Intervention, but CBM-WE compares favorably to 
other progress monitoring measures of writing. Is the evidence presented acceptable in the 
context of written expression? What other evidence could be gathered to support or alter the 
use of CBM-WE in middle grades?    
What construct is the metric correct minus incorrect writing sequences (CIWS)? Although CIWS 
is a precise term, the term belies little direct instructional utility. In this presentation we 
provide some evidence to suggest that it captures essential developmental aspects of 
productivity, accuracy, and complexity of text. Is this evidence enough to suggest that we could 
're-brand' the metric CIWS?   



Given the high rate of examiner mistakes in identifying students' oral reading errors and the 
near perfect correlation of TWR with WRCM, to what extent is the identification of errors useful 
in middle school? How can middle school interventionists balance the value of listening to 
students read for a fluency screener/progress monitor with the value of maximizing 
instructional time?   
 
References, if any: 
Balogh, J., Bernstein, J., Cheng, J., Van Moere, A., Townshend, B., & Suzuki, M. (2012). 
Validation of automated scoring of oral reading. Educational & Psychological 
Measurement, 72(3), 435-452.  https://dx.doi.org/10.1177/0013164411412590  Bolaños, D., 
Cole, R. A., Ward, W. H., Hasbrouck, J., Tindal, G. A., & Schwanenflugel, P. J. (2013). Human and 
automated assessment of oral reading fluency. Journal of Educational Psychology, 105,  1142-
1151. https://dx.doi.org/10.1037/a0031479  Graham, S., & Harris, K.R. (2018). Evidence-based 
writing practices: A meta-analysis of existing meta-analyses. In R. Fidalgo, K.R. Harris, & M. 
Braaksma (Eds.), Design principles for teaching effective writing: Theoretical and empirical 
grounded principles (pp. 13-37). Brill.  Kim, Y-S. G. (2020). Hierarchical and dynamic relations of 
language and cognitive skills to reading  comprehension: Testing the direct and indirect effects 
model of reading (DIER). Journal of  Educational Psychology, 112(4), 667-684. 
https://doi.org/10.1037/edu0000407  Kim, Y-S. G., & Graham, S. (2021). Expanding the direct 
and indirect effects model of writing (DIEW): Reading-writing relations and dynamic relations as 
a function of measurement/dimensions of  written composition. Journal of Educational 
Psychology. Advance online publication.  National Center on Intensive Intervention. (n.d.). 
Academic screening tools chart rating rubric.  
https://intensiveintervention.org/sites/default/files/NCII_AcademicScreening_RatingRubric_Jul
y2018.pd  f  Nese, J. F. T., & Kamata, A. (2021). Evidence for automated scoring and shorter 
passages of CBM-R in early elementary school. School Psychology, 36, 47-59. 
http://dx.doi.org/10.1037/spq0000415  Reed, D., Petscher, Y., & Truckenmiller, A. J. (2017). The 
contribution of general reading ability to science achievement. Reading Research Quarterly, 52, 
253-266. doi: 10.1002/rrq.158  Romig, J. E., Therrien, W. J., & Lloyd, J. W. (2017). Meta analysis 
of criterion validity for curriculum-based measurement in written language. The Journal of 
Special Education, 51(2), 72-82.  https://doi.org/10.1177/0022466916670637 
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
CBM's 50-year history is rooted in timely progress in important outcomes for students with 
disabilities and was expanded to wider use in general education to screen for academic risk and 
learning disabilities. We believe that the next horizon for CBM lies with individualizing 
instruction for older students with disabilities and students with lower levels of academic skill 
development. We have specific suggestions for what to measure when and for whom, what 
high leverage skills those metrics represent, purposeful selection of instruction, new 
technology, and next steps needed in research to provide clear empirical evidence connecting 
assessment with specific instructional decisions.  



 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Two features of CBM that make it so effective for students with disabilities are their (a) 
efficiency, which leaves more time for instruction, and (b) embeddedness in instruction, which 
allows educators to monitor the immediate effects of instruction. Our work further increases 
efficiency (e.g., oral reading fluency assessment) and drawing researchers' attention to 
different aspects of CBM features for specific instructional decisions.



Panel Organizer(s): Russell Gersten, Instructional Research Group, University of Oregon 
(rgersten@inresg.org); Nancy Jordan, University of Delaware (njordan@udel.edu) 
 
Additional Panelists: 
Erica Lembke, University of Missouri 
 

Infusing Evidence-Based Practices into Mathematics Interventions in Middle School 
 
Abstract:  
This session presents findings from one efficacy trial and two multi-site case studies of middle 
school mathematics intervention using several methodologies. The two case studies help 
illuminate issues in MTSS mathematics that potentially hamper implementation and possible 
solutions and highlight the role implementation science can play in this research. 
 
Overview: 
This session examines middle school mathematics intervention for students with mathematics 
difficulties or disabilities using an array of methodologies. The first of the three projects in this 
panel discussion is a traditional rigorous RCT of a fractions intervention for sixth graders, 
implemented by school personnel, rather than by hired research staff. Thus, training school 
intervention personnel in the use of an evidence-based intervention played a large role in the 
RCT. The other two projects were development/model demonstration projects. These focused 
less on the implementation of a specific intervention, and more on contextual and systemic 
issues that foster or plague the provision of effective intervention for students with math 
difficulties or disabilities. The panel discussion will focus on systemic issues-in particular, how to 
address the dual charge of special education-to provide meaningful access to grade-level 
mathematics curriculum while also ensuring students develop foundational knowledge 
necessary for understanding grade-level material. The discussion will highlight some systemic 
confusions that, likely, contribute to the generally low growth of students in the lowest 10 
percent over time on assessments such as the NAEP, as well as on how to implement evidence-
based practices in the context of current legislation and policy change efforts.     
 
Grounding Fraction Knowledge in the Science of Learning: Preliminary Findings from an Efficacy 
Study with 6th graders with Math Disabilities:     
Fractions represent a roadblock for many of these students, especially in middle school. To 
address this problem, we developed a fraction sense intervention (FSI) for 6th graders with 
math disabilities. The FSI explicitly incorporates evidenced-informed strategies from the science 
of learning, such as integrating visual and verbal models, gesturing, concreteness fading, and 
interleaved practice. The FSI includes 24 novel lessons, which are designed to be usable by 
teachers in multi-tiered support settings. Intervention components focus on fractions as 
numbers, fraction equivalence and ordering, and fraction arithmetic. Although multiple 
representations are used, instruction centers on the number line. In year one (2022) of our 
multi-year efficacy study, 23 students were randomly assigned to the FSI and 24 to typical math 
intervention. Dependent variables were a series of reliable fractions measures assessing both 
concepts and arithmetic. Hedges' g ranged from .54 (fraction arithmetic) to 2.95 (measuring 
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fractions on a ruler). School intervention teachers carried out the lessons with fidelity. These 
preliminary findings show promise for the usability and effectiveness of the FSI in authentic 
MTSS settings.     
 
Project STAIR:    
This presentation will provide cumulative findings across four years of a model demonstration 
implementation. The goal of this middle school project was to support middle school teachers 
who work with students with math difficulties (MD). Specifically, we wanted to provide 
professional development (PD) on early intervention for students who experience mathematics 
difficulty and who are struggling to reach proficiency in pre-algebraic knowledge and skills. Our 
goal was to increase teacher knowledge, which, in turn, would increase student knowledge 
about foundational and algebra skills using a Data-Based Individualization (DBI) framework. 
During implementation, we worked with a total of 138 students in grades 6-8 and 51 teachers 
from two states. Pre- and post-assessment data were collected from teachers and students. 
Between assessments, teachers were provided tailored PD and coaching to help support their 
students. Findings suggest teachers who received STAIR coaching and PD increased in their use 
of DBI.     
 
Using Implementation Science to Guide Mathematics Intervention for Three Different MTSS 
Service Delivery Approaches:     
In this presentation, the implementation of and findings from a three-year model 
demonstration project will be highlighted. The goal of this model demonstration project was to 
refine a framework that (a) was evidence-based, (b) was flexible enough to address the very 
different MTSS situations in three participating schools, and (c) promoted the use of principles 
of effective mathematics intervention as articulated in two IES practice guides (Gersten et al., 
2008; Fuchs et al., 2021). To do so, we followed several key practices from implementation 
science research, especially ensuring that professional development was ongoing, included 
coaching, allocated time for planning for those involved in co-teaching, as well as informational 
sessions. This flexible approach allowed us to create different paths for the three schools. 
Findings from teacher interviews and surveys using the Concerns-Based Adoption Model (Hall & 
Hord, 2019) and student math outcomes will be presented. In two sites, student achievement 
growth on Star Math and Star Algebra (Renaissance Learning Inc., 2017) for students with 
mathematics disabilities or difficulties was equivalent to that of a randomly selected group of 
students not at risk. 
 
Questions: 
1. How can the field communicate the importance of students mastering basic concepts related 
to fractions/rational numbers to school personnel?  2. What are proposed solutions for the 
dilemmas teachers face on access to foundational content versus grade-level content (state 
standards and testing)?  3. How do the challenges of working on MTSS in secondary schools 
compare to those in elementary schools? 
 
 
 



References, if any: 
Powell, S.R., Lembke, E.S., Ketterlin-Geller, L.R., Petscher, Y., Hwang, J., Bos, S.E, Cox, T., Hirt, S., 
Mason, E., Pruitt-Britton, T., Thomas, E., and Hopkins, S. (2021). Data-based individualization in 
mathematics to support middle-school teachers and their students with mathematics learning 
difficulty. Studies in Educational Evaluation. https://doi.org/10.1016/j.stueduc.2020.100897 
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Two elements have the potential to move the field forward. The first is the infusion of mixed 
methods research design and insights from implementation science into research methods. The 
second is the invaluable contextual information gathered that helps guide policy for students 
with disabilities. These studies all document that for most interventionists, a clear, coherent 
evidence-based curriculum is the best approach for high fidelity implementation. However, this 
usually requires extensive professional development and forces schools to confront a dilemma. 
The dilemma is providing meaningful access to grade-level curriculum while also addressing 
gaps in foundational knowledge. No currently available curricula can do this, while remaining 
aligned with grade-level standards. 
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Contrasting the progress of students with mathematics difficulties or disabilities with growth 
made by students not requiring intervention appears to be a relatively easy way to develop a 
gauge of the relative success of implementation. The importance of an array of PD activities 
including teacher planning sessions, access to experts to address how to teach difficult 
conceptual material, as well as in-class coaching appear to be the best ways to build sustainable 
change. 



Panel Organizer(s): Debra McKeown, Texas A&M University (debramckeown@tamu.edu) 
 
Additional Panelists/Authors: 
Hope Gerde, Texas A&M University; Gary E. Bingham, Georgia State University; Arianna E. 
Pikus, Michigan State University; Margaret F. Quinn, University of Tennessee-Knoxville; Rebecca 
Rohloff, Georgia State University; Ryan P. Bowles, Michigan State University;  Xiao Zhang, 
Georgia State University; April Camping, Texas A&M University; Julie Kate Owens, University of 
Tennessee-Knoxville; Karen R. Harris, Arizona State University;  Kausalai (Kay) Wijekumar, Texas 
A&M University; Marianne Rice, Texas A&M University; Kacee Lambright, Texas A&M 
University; Shuai Zhang, St. Joseph's University; Puiwa Lei, The Pennsylvania State University; 
Erin FitzPatrick, University of North Carolina-Charlotte; Ashley Stack, Texas A&M University         
 

Changing Teacher Content and Pedagogical Knowledge to Transform Student Literacy 
Outcomes 

 
Abstract:  
A promising antidote to illiteracy is changing teacher practice at all grade levels. Four empirical 
studies focusing on changing teacher knowledge and practice to promote pre-school writing, 
elementary writing, elementary reading, and a meta-analysis undergird this session. Studies 
focusing on writing and reading present multiple analytical methods using reliable content, self-
reported, and observational measures. Multiple grade levels and learner profiles are also 
studied. Results indicate that practice-based professional development for reading and writing 
can improve teacher content and pedagogical knowledge resulting in improved student literacy 
outcomes. 
 
Overview: 
(1) Engaging 47 preschool teachers, we examined relations between teachers' writing 
knowledge and practices and how practices relate to children's writing development. Teachers 
completed a knowledge questionnaire responding to vignettes with children's writing samples 
and a half-day observation examining teachers writing practices. Teachers' knowledge 
responses were coded using codes derived from well-established theories of writing. Teachers' 
knowledge of writing development aligned with research-based conceptualizations for 
handwriting and print concepts, but not for spelling and composing. Teacher practices targeted 
handwriting (n=753) and spelling (n=460); less for composing (n=354) or print concepts (n=233). 
Most interactions were low-quality supports. Teachers demonstrating higher knowledge 
complexity (i.e., discussed more writing components) engaged children in more writing and 
offered higher quality supports. HLM revealed associations between teachers' writing practice 
and children's (497 3-5-year-olds) writing development (interclass correlation coefficients range 
.41-.59). However, teachers' interactions evidenced little concordance between children's early 
writing skills and the nature of teacher scaffolding.      
 
(2) The purpose of this study was: (1) to determine the components of Practice-Based 
Professional Development (PBPD) for WeWrite (an evidence-based approach to teaching 
writing) which were most and least conducive to teacher uptake; and (2) to determine the 



relationship between fidelity, progress, and teacher self-efficacy. Participating teachers (N = 
250) were from grades 3-11 in an urban U.S. school district. This study was part of a larger RCT. 
We used a mixed-methods approach to answer salient questions on PBPD components and 
teacher uptake. Data from group interactions, surveys, observations, and interviews were 
analyzed via content and discourse analyses, and pre-/post-PBPD comparisons. We triangulated 
the data to identify emerging themes on teachers' PBPD experiences and implementation 
outcomes. Findings include insights on the PBPD components essential to teacher uptake (e.g. 
authentic modeling and feedback), and recommendations for school-based researchers who 
provide teacher PD.      
 
(3) Given reading comprehension (RC) is the goal of reading, teachers implementing effective 
RC instruction is essential, especially for students at-risk of or with reading disabilities. Effective 
RC instruction begins with effective professional development (PD). Our goal was to estimate 
the summary effects for PD in RC on teacher knowledge and practice and student outcomes. 
We aimed to assess if the effects differed by moderators related to study design, PD provided, 
and participant characteristics. A literature search identified 29 studies providing PD on RC to 
teachers in K-12 settings, which provided 58 teacher and 42 student effect sizes. Results 
suggest a large overall effect on teacher outcomes (g = 0.95, p < .001) and a small overall effect 
on student outcomes (g = 0.25, p < .01). Moderator results available at the conference. Results 
will inform future directions for PD in RC to impact teacher knowledge and practice and student 
outcomes.     
 
(4) The current study examined how a practice based professional development (PBPD) on text 
structure focused reading comprehension strategies would be associated with student 
outcomes on reading comprehension tests. A total of 429 teachers participated the PD, and 145 
teachers were observed on fidelity on text structure identification, vocabulary, main idea 
generation, summary generation, and inferencing while teaching their classes in Grades 3-5. A 
total of 2,414 students in the year of 2021-2022 were tested on reading comprehension after 
their teachers had attended the PD. We found that after controlling for pretests, for teachers 
who had high fidelity scores on text structure strategies during teaching, their students had 
improved chances to perform better on signaling words, main idea competency, and Gray Silent 
Reading Test (GSRT) than those with lower fidelity scores. This study suggests that our PBPD 
positively influenced student outcomes through fidelity in classrooms. Further analysis on 
specific teacher knowledge and pedagogical factors correlated with student outcomes will be 
presented. 
 
Questions: 
Considerations for how knowledge is gathered is important. Discuss the benefits and limitations 
to assessing teacher knowledge within contextualized opportunities, like examining children's 
writing samples, that reflect how teachers use knowledge within classroom contexts.      
What might this approach look like for teachers of older grades?    
Discuss the role knowledge plays in designing effective professional learning opportunities for 
educators.   
  



What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Multiple large-scale studies at the teacher level are being presented with results that inform 
practice in both reading and writing professional development. All studies include student 
outcomes, which is not common in professional development research. Across these studies, 
we demonstrate that teacher professional development can have a strong positive impact on 
student literacy outcomes, and practice elements within the professional development likely 
have the strongest impact.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
There is no panacea, but this collection of work moves us toward having an evidence-base for 
professional development in the area of literacy, a content area not included in the national PD 
syntheses (e.g., Darling-Hammond). Increasingly, we know how best to serve students with 
disabilities, but we do not know how best to bring those interventions to scale. Work in 
professional development is key to bringing evidence-based interventions to scale, so all 
students can be provided an evidence-based education.  
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Reading intervention and assessment  
 
Abstract:  
We present three studies on reading intervention/assessment and discuss: (1) the extent to 
which CBM-maze scores reflect comprehension; (2) the use of process data to gain insights into 
reading difficulties; (3) the effects of an online intervention for struggling readers. We reflect on 
how the pandemic stimulated innovation. 
 
Overview: 
OVERVIEW    Reading is a multi-faceted, complex process that requires the orchestration of 
numerous skills. For many students, the orchestration of these skills occurs effortlessly, while 
for others it is a struggle. For struggling students, it is important that effective interventions be 
developed, and that data be collected to evaluate the effectiveness of the interventions. We 
begin the session by presenting results from the last in a series of studies investigating the 
extent to which CBM maze scores reflect text-level comprehension. We then discuss the 
potential for using log-file process data from CBM maze to gain insights into students' reading 
difficulties. Finally, we examine the effects of an online, multi-component, 1:1 reading 
intervention for struggling readers.      
 
Presentation 1: Do CBM maze scores reflect sentence-level or text-level comprehension? 
(Presenter: Anne Helder)     
Scores on CBM maze texts are widely used as indicators of general reading performance and 
progress, yet questions exist about the extent to which the scores reflect text-level reading 
comprehension. We have examined this question in a series of studies. In the study presented 
in this session, text coherence - an essential feature of text comprehension - was 
experimentally manipulated, and the effects on children's CBM maze scores were examined. 
Fifth-grade Dutch children (N = 136) read two standard and two scrambled maze texts. For the 
scrambled texts, sentence-order was scrambled to disrupt text coherence. Half of the children 
read narrative texts, the other half informative texts. For both narrative and informative texts, 
scores were significantly lower on the scrambled than on the standard version of the maze 
texts, supporting the hypothesis that CBM maze scores reflect text-level comprehension. 
Additional analyses are underway to examine the relation between scores on standard and 
scrambled versions and external measures of word-reading fluency and reading 
comprehension.      
 
Presentation 2: Obtaining digital process data from a computerized CBM maze task  (Presenter: 
Jochanan Veerbeek)     
CBM maze task scores have widely been supported as indicators of general performance in 
reading. The scores do not, however, provide information on the processes underlying a child's 



performance. Computerization of the maze assessment enables the recording and analysis of 
(log-file) process data, which can serve as digital observations of on-task behavior. Such data 
can provide information about children's task-solving processes and can inform intervention 
design. Examples of process data that can be obtained from log files include the number of 
corrections made, time spent per choice opportunity, consistency in work tempo, etc. In the 
current study, process data generated by a computerized CBM maze task were collected and 
analyzed from 140 5th-grade children. The goal of the study was to assess whether process 
data obtained from CBM maze tasks could provide insights into children's reading processes 
and reading difficulties.      
 
Presentation 3: Effects of the UIL (Universal Instruction for Learning Reading) on reading 
performance of struggling readers (Presenter: Chris Espin) 
The COVID pandemic has led to concerns about students falling behind academically as a result 
of online instruction, school shut-downs, and illness. These concerns have been greatest for 
students with learning difficulties, many of whom lagged behind peers before the pandemic. In 
response to the educational challenges presented by COVID, we developed the UIL (Universal 
Instruction for Learning Reading): An online, supplemental, reading tutoring intervention for 
students with reading difficulties. Via an RCT we examined the effects of the UIL on students' 
reading performance, enjoyment, and self-perceptions. Thirty-four students (grades 5 & 6) from 
eight schools in the Netherlands were randomly assigned to the UIL or a read-along (RA) control 
condition in which tutors read along with the students. In both the UIL and RA conditions, 
participants received eight 25-30 min tutoring sessions over a period of 4 weeks. Reading 
performance (word reading, fluency, and comprehension), motivation and self-perception were 
tested at pre- and posttest. Satisfaction with the online tutoring was measured at posttest. 
Initial analyses reveal that participants in both groups improved significantly in word reading, 
fluency, and comprehension. Group differences were found for word reading only. Participants 
significantly increased their reading self-perceptions, with no group differences. Reading 
motivation, which was relatively high at pretest, did not change significantly. Students in both 
the UIL and RA conditions rated the online tutoring favorably.  
 
Questions: 
What insights and innovations in research and practice has the COVID pandemic stimulated 
(forced)?   
A number of studies have now supported the use of CBM maze as an indicator of both technical 
reading and reading comprehension. How can cognitive sciences help to explain these results?    
How can log-file process data improve our understanding and insight into the processes 
underlying reading comprehension performance? Can these data inform our development of 
assessments and intervention for reading comprehension?   
What promise do online tutoring interventions present for students with reading difficulties?   
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 



All elements of the research are promising and exciting . . . of course! :-) Most exciting are: (1) 
the use of an innovative approach to examining the extent to which a reading assessment 
reflects reading comprehension; (2) use of an innovative approach for gleaning informative, 
diagnostic data from maze measures administered online; (3) development of an online 
intervention that can be applied to students with reading difficulties of different age and ability 
levels, and can be applied regardless of COVID restrictions.   
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Our work will move the field forward and have an impact on the lives of students with 
disabilities by improving our: (1) confidence in the use of CBM measures to monitor the 
progress of students with LD in response to reading interventions; (2) ability to glean data from 
CBM measures to assist in understanding students' task-solving processes - data that can then 
inform the design of our reading interventions; (3) ability to deliver effective, efficient reading 
tutoring interventions in an online environment even in times of a pandemic. 
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Literacy Interventions for Secondary Students from Various Perspectives: ELA, Mathematics, 

and SLP 
 
Abstract:  
Interventions that enhance the literacy skills of middle and high school students with learning 
disabilities are imperative to helping students succeed. This panel will present secondary 
intervention studies in mathematics vocabulary, note-taking and oral practice, and 
argumentative writing. Implications for instruction and research at the secondary level will be 
discussed. 
 
Overview: 
The studies in this panel focus on developing literacy skills for secondary students with high-
incidence disabilities. These studies originate from various educational providers including 
teachers in mathematics and English language arts and speech-language pathology. It is 
essential that educational service providers work together to increase skills and achievement of 
secondary students with high-incidence disabilities in a variety of contexts and tasks. The 
studies presented in this panel include a mathematics vocabulary intervention, an expository 
note-taking and oral reporting intervention, and a source-based argumentative writing 
intervention.      
 
Study 1:   Many students in the United States are not proficient in mathematics. Researchers 
have called for focusing on mathematics vocabulary as one way to bolster students' 
mathematics achievement. The purpose of this study was to investigate the implementation, 
effectiveness, and social validity of an explicit, systematic, manualized mathematics vocabulary 
intervention for teaching mathematics vocabulary. This study randomly assigned 30 students 
(11-14 years old) to treatment and control conditions. Three teachers at a private school for 
students with learning difficulties and disabilities located in an urban center administered 
standardized mathematics vocabulary and mathematics achievement measures to their 
students as pre-tests and taught lessons to students assigned to the treatment condition. 
Teachers administered the standardized mathematics vocabulary measure to all students as a 
post-test. Teachers were observed six times during the course of the study using a researcher-
created fidelity checklist. Observation data show that the teachers implemented the lessons as 
intended. Assessment data were analyzed using descriptive statistics and multiple linear 
regression. Results show that the students assigned to the treatment condition scored 
significantly higher on the post-test than students assigned to the control condition (p < .001, g 
= 1.99) and mathematics achievement at pre-test and teacher did not moderate the 



effectiveness of the intervention. Social validity data show teachers found the intervention 
acceptable, easy to use, and plan to use it in the future.     
 
Study 2:  Academic reading, writing, and speaking tasks are often difficult for students with 
language-related learning disabilities who may receive services from a speech-language 
pathologist (SLP). This study examined the effects of Sketch and Speak strategy intervention on 
comprehension and expression of information in grade-level expository texts. In this multiple 
baseline across participants design, three students entering 9th grade with academic language 
goals participated in one-on-one intervention for twelve 45-60 minute sessions via telepractice. 
Primary outcome data were collected through oral reporting and short-answer recall questions 
through Session Tests. Secondary outcome data of note quantity and quality were also scored. 
A semi-standardized expository task was administered pre- and post-intervention to examine 
the distal effects of the treatment and potential carryover of strategies to a non-taught 
expository discourse structure. All three participants had significant effects of treatment on oral 
reports and note strategies compared to baseline. There were no significant treatment effects 
on short-answer recall scores. Independent Session Tests to measure potential carryover of 
strategies revealed a significant effect of treatment on independent oral reporting skills for one 
participant and significant carryover of strategies for the other two. All three participants had 
meaningful improvements on the distal expository task at post-test. Social validity 
questionnaires for participants, parents, and SLPs suggest potential benefits of this intervention 
at the high school level.     
 
Study 3:   Middle school students with high-incidence disabilities often struggle with source-
based writing. Self-Regulated Strategy Development (SRSD) is an effective approach to writing 
instruction. The purpose of this study was to expand the knowledge of the effects of SRSD 
writing instruction using technology tools, the effectiveness of online Practice-Based 
Professional Development (PBPD), and coaching to support teachers in implementing SRSD. In 
this pretest post-test design study middle school special education teachers engaged in online 
PBPD in SRSD writing instruction. The teachers then implemented the SRSD writing instruction 
to teach source-based argumentative writing with technology tools.  Phase 1 of the study 
included 10 middle school students and three teachers from a midwestern state. Phase 2 of the 
study included 62 middle school students and five teachers across three regions of the United 
States. This study evaluated the impact of PBPD in SRSD on students' source-based 
argumentative writing performance. Implementation of the SRSD writing instruction by special 
education teachers positively impacted the number of argumentative elements, quality, length, 
and number of transition words in students' source-based argumentative essays. Additionally, 
teachers were able to implement SRSD instruction with high fidelity and quality after receiving 
online PBPD in SRSD and coaching. Results indicated the technology enhanced SRSD writing 
instruction for source-based argumentative was effective.   
 
Questions: 
The presented studies all occurred within secondary settings and focused on literacy. What are 
the unique challenges of conducting literacy intervention research within secondary settings 



with students with disabilities?  Additionally, what types of literacy 
interventions/concepts/skills are of higher and/or lower priority for secondary students?  
The presented studies all involved literacy interventions from various types of educators 
(mathematics teachers, speech-language pathologist, and language arts teachers) and across 
different content areas. How can we expand research to determine effective interventions and 
supports across content areas and educational providers within secondary settings?    
The presented studies all had positive impacts on student performance immediately following 
the conclusion of the intervention. What questions can we ask about maintenance of the 
strategies or skills learned as a result of the interventions, and how might we go about 
researching maintenance?   
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
One of the most exciting aspects of this proposal is the support of literacy skills for secondary 
students with high-incidence disabilities from various perspectives, including mathematics 
teachers, English language arts teachers, and a speech-language pathologist. Students with 
high-incidence disabilities in middle and high school need literacy development across content 
areas and from various educational providers. This panel showcases the need to teach literacy 
across content-areas and how interventions across settings and educational providers can have  
substantial, positive impact on the lives of students with high-incidence disabilities. 
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
The research shared within this panel will help move the field forward by emphasizing the 
importance of literacy interventions for secondary students with high-incidence disabilities 
across content areas and settings. Secondary students need continued support in their literacy 
development from not only their English language arts teachers, but also from other service 
providers. Multiple educators from a variety of settings working together to develop literacy 
skills will lead to increased educational outcomes and career opportunities. 
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Elementary-Grade Teacher Knowledge of Literacy Constructs and Evidence-Based 
Instructional Practices 

 
Abstract:  
This panel focuses on measuring elementary-grade teacher knowledge of literacy constructs 
and evidence-based instructional practices, assessing change in teacher knowledge after 
participation in a reading intervention study, and describing relations between knowledge, self-
efficacy, and practice. Panelists will discuss implications for student learning and design of 
teacher professional learning opportunities. 
 
Overview: 
Teaching students to read requires deep knowledge of phonology, orthography, morphology, 
syntax, and semantics; text structure and genre and the process of text comprehension; 
language and literacy development (and individual differences in the development of language 
and literacy); and evidence-based instructional methods that support students' language and 
literacy learning. However, most surveys of reading-related teacher knowledge focus on basic 
language constructs that support word reading. Panelists will describe the development and 
validation of two teacher knowledge surveys, one that assesses teacher knowledge about 
reading comprehension and one that assesses teacher knowledge across five literacy domains. 
Panelists will also present on a study that assessed change in kindergarten teacher knowledge 
as a result of participation in a reading intervention and another study that described relations 
between teachers' knowledge of literacy concepts, perceived self-efficacy for teaching students 
with and without reading difficulties, and classroom instructional practices.     
 
Emily Binks-Cantrell will describe a study validating the Teacher Knowledge of Reading 
Comprehension (TKRC) survey, which assesses what teachers know about reading 
comprehension development and instruction. When administered to 596 teachers, the TKRC 
was a reliable (Cronbach's α = 0.84) and valid measure of teachers' knowledge of reading 
comprehension, with all 39 items loading significantly on a single factor (model fit: χ² (702) = 
957.06; p <.05, RMSEA =.025, CFI =.930, SRMR=.071). In a subsample of Grade 3-5 teachers (n = 
103) and their students (n = 3,522), a 2-level hierarchical linear model revealed a significant 
positive association of teachers' scores on the TKRC with student achievement on a 
standardized measure of reading comprehension (5.96, p =.04).    
 
Colby Hall will present results of a study validating the Teacher Understanding of Literacy 
Constructs and Evidence-Based Instructional Practices (TULIP) survey, which assesses teacher 



knowledge about literacy constructs and evidence-based instructional practices within five 
literacy domains (i.e., phonological awareness, phonics/decoding/encoding, reading fluency, 
oral language, and comprehension). The survey was administered to 313 teachers of students 
in Grades K-5. Results indicate the TULIP survey can be successfully used as a unidimensional 
measure of teacher knowledge (Cronbach's α = 0.93; model fit: χ² [1430] = 1778.36; p <.05, 
RMSEA = .028, CFI = .955, SRMR = .086). It can also be used to assess teacher knowledge in the 
five literacy domains separately (Cronbach's α's ranging from 0.57 to 0.80; model fit:  χ² (1420) 
= 1715.26; p <.05, RMSEA = .026, CFI = .962, SRMR = .084). Teachers averaged approximately 
50% accuracy across the five TULIP domains (ranging from 45% for phonics/decoding/encoding 
to 58% for comprehension). More education was associated with higher levels of knowledge (F 
[2, 310] = 10.44, p < .001, R2 = .06).    
 
Mike Mesa will present results of a study analyzing changes in teacher knowledge associated 
with participation in a pilot study of Reading RULES! Kindergarten (RRK), a small-group reading 
intervention for kindergarten students at risk for reading difficulties. Teachers implementing 
RRK (n = 7) participated in a two-day, in-person training; teachers in the control condition (n = 
7) did not complete this training. The purpose of this study was to understand if teacher 
knowledge improved after participating in the training, receiving coaching, and delivering the 
intervention. Researchers used the Survey of Basic Language Constructs (Binks-Cantrell et al., 
2012) to assess teacher knowledge. Results suggest that, on average, teachers in the treatment 
condition did not improve their language knowledge. This may have been due to varied levels 
of fidelity of intervention implementation or to varied dosage and quality of instructional 
coaching. Results have implications for how we train and support teachers of students at risk 
for reading difficulties.     
 
Karen Kehoe will describe a study analyzing the content and quality of the Tier 1 instruction 
provided by 34 K-2 teachers working in four rural elementary schools. It examined: 1) teachers' 
knowledge of literacy concepts, using an abbreviated version of the Teacher Knowledge Survey 
(Moats, 2009); 2) perceived self-efficacy for teaching students with and without reading 
difficulties; and 3) multiple facets of classroom instruction, including teachers' self-reported 
practices, lesson plans, and classroom observations. Findings revealed that teachers possessed 
low levels of content and pedagogical content knowledge, which was reflected in the content of 
teachers' lesson plans and observer ratings of classroom instruction. Notably, nearly all 
teachers reported feeling confident in their knowledge about reading acquisition and 
development and in their preparedness for delivering high-quality, evidence-based reading 
instruction. Results have practical implications for how professional development efforts might 
seek to address the research-to-practice gap in reading education and increase student access 
to high-quality, evidence-based instruction in the primary grades.    
 
Questions: 
What literacy domains/types of knowledge do these teacher knowledge surveys (i.e., the TKRC 
and the TULIP) not measure-but should? Why might these domains be important to measure?     
How do findings corroborate or conflict with findings reported in previous research on the topic 
of reading-related teacher knowledge?      



Why might participation in the RRK intervention not have been associated with improvements 
in teacher knowledge as measured by the BLC? How can teacher professional learning 
opportunities better support improvements in teacher knowledge?     
Why might there be a mismatch between teacher perceptions of self-efficacy and their 
knowledge and practice? How can instructional materials better support teachers' 
implementation of evidence-based instructional practices even when teachers possess lower-
than-ideal levels of knowledge?   
 
References, if any: 
Binks-Cantrell, E., Joshi, R., & Washburn, E. K. (2012). Validation of an instrument for assessing 
teacher knowledge of basic language constructs of literacy. Annals of Dyslexia, 62(3), 153-171.    
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What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
I think it is exciting that members of the panel have developed and validated surveys of teacher 
knowledge that assess reading comprehension (i.e., not just basic language constructs that 
support decoding/encoding instruction). In the case of the TULIP survey, it is exciting that a 
measure can effectively measure teacher knowledge across a wide range of literacy domains, 
while also generating reliable estimates of knowledge within individual domains. In terms of the 
other studies, I think it is important to discuss the challenges associated with effectively 
improving teacher knowledge, and the disconnect between perceptions of self-efficacy, 
knowledge, and practice. We will focus on the implications of findings for students with 
disabilities and their teachers.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
When teacher knowledge is assessed across multiple domains, teacher educators and 
administrators are better able to design professional learning opportunities that address each 
area of low knowledge for teachers (and to measure the success of professional development 
interventions in improving teacher knowledge outcomes across literacy domains). By 
presenting evidence that professional learning opportunities and participation in evidence-
based interventions don't always lead to gains in teacher learning, and better understanding 
facilitators of and barriers to professional learning, we will also better ensure effective teacher 
learning and improved outcomes for students with disabilities. Similarly, understanding that 
teachers don't always know what they don't know (and cannot incorporate what they don't 
know into lesson plans and instruction) is important for the design of professional learning 
opportunities and instructional supports. 
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Advancing Understanding of Bilingual and Multilingual Learners' Language and Reading 
Development 

 
Abstract:  
The panel focuses on bilingual/multilingual learners on the following specific aspects: 1) 
crosslinguistic relations of higher order cognitions between English and Spanish, 2) a vocabulary 
intervention using an intelligent tutoring system, 3) a literacy program; and 4) various scoring 
approaches to vocabulary assessments in Spanish and English.  
 
Overview: 
Overview  In this panel, we address and discuss questions on factors that support language and 
reading development, effective instructional approaches, and assessment implications for 
bilingual and multilingual learners. The panel is composed of four empirical papers. Panelists 
will present findings on 1) crosslinguistic relations of higher order cognitions between English 
and Spanish for English-Spanish bilingual learners, 2) a vocabulary intervention using an 
intelligent tutoring system for bilingual students, 3) a literacy program for multilingual learners; 
and 4) various scoring approaches to vocabulary assessments in Spanish and English.       
 
Paper 1: Higher order cognition in English and Spanish and their relations to English reading 
comprehension for Spanish-English bilingual learners   
The role of higher order cognitions and regulation (e.g., inference and comprehension 
monitoring; higher order cognition hereafter) in reading comprehension has been well-
recognized (e.g., Barnes et al., 1996; Cain et al., 2004). Specifically, theoretical models of 
reading such as the direct and indirect effects model of reading (DIER; Kim, 2020a, 2020b) or 
Direct and Inferential Mediation Model of Reading Comprehension (DIME, Cromley & Azevedo, 
2007) posit that higher order cognitions and regulation (higher order cognition hereafter) 
mediate the relations of lower order skills such as working memory and attentional control to 
comprehension. This hypothesis has been supported for monolingual English-speaking children 
and Korean-speaking children (Cromley & Azevedo, 2007; Kim, 2015, 2017, 2020a, 2020b).  In 
the present study, we extend previous studies by investigating higher order cognitions for 
Spanish-English bilingual learners-the relations of higher order cognitions (inference making, 
perspective taking, comprehension monitoring) between English and Spanish, and their 
mediating roles in the relations of working memory, attentional control, and vocabulary to 



reading comprehension. These questions were addressed using longitudinal data from Spanish-
English bilingual children (N = 211) who were followed from Grade 1 to Grade 3.    
Confirmatory factor analysis revealed that English and Spanish higher order cognitions were 
moderately related (r = .47). A structural equation model showed that English higher order 
cognition completely mediated the relations of Spanish higher order cognition to English 
reading comprehension. Furthermore, Spanish and English higher order cognition mediated the 
relations of working memory, attentional control and English and Spanish vocabulary 
knowledge to English reading comprehension.    
 
Paper 2: Effect of a vocabulary intervention using an intelligent tutoring system on bilingual 
student vocabulary knowledge in the content areas     
We examined the effects of a vocabulary intervention in science and social studies using a 
virtual tutor on the vocabulary knowledge (ELVA) of Latino bilingual students attending 
bilingual programs. Bilingual students were randomly assigned to receive the ELVA intervention 
with the virtual tutor or the typical content instruction provided by the schools. To determine 
students' bilingual knowledge, we assessed them with the bilingual edition of the Receptive and 
Expressive One Word Picture Vocabulary Test. Students were allowed to respond in Spanish, in 
English, or in both. The scoring criteria was the same independently of the language in which 
students responded. Findings indicated that bilingual students benefitted from the vocabulary 
intervention, and their responses in Spanish provided insights on how students hear and 
understand words taught in their second language. Implications for teaching and learning will 
be addressed.   
 
Paper 3: Lessons learned: Findings from the first year of an efficacy study of a small-group 
literacy program for multilingual learners     
CLAVES, which stands for Cultivating Linguistic Awareness for Voice and Equity in Schools, is a 
small-group literacy program for multilingual learners in 4th and 5th grade.  The program is 
grounded in four broad principles for multilingual literacy instruction: (1) focus on language and 
metalinguistic awareness; (2) enact dialogic approaches to engage students; (3) use multimodal 
texts and scaffolds to support comprehension and expression; and (4) take a multilingual 
perspective.   
In 2021-2022, we began a 3-year efficacy study of the program.  Nine schools were randomly 
assigned to implement CLAVES or continue business as usual (BAU) with their multilingual 
learners at the expanding or bridging levels of English proficiency.  We conducted surveys and 
observations to study CLAVES implementation as well as English language arts instruction in 
CLAVES and BAU schools throughout.  We also conducted language, comprehension, and 
writing assessments at the beginning of the year and at the end of the year.  Using a mixed 
methods approach to analyze qualitative and quantitative data from the first year of the study, 
we found initial indicators of efficacy.  This finding, as well as lessons learned from working with 
teachers to implement small group literacy instruction for multilingual learners, will be 
discussed in this presentation.   
 
Paper 4:  Bilingual assessment strategies: Limitations of conceptual vocabulary scores   



For bilingual children, research has demonstrated that oral language ability should be measured 
in both languages to identify risk for language disorders (Bedore & Peña, 2008; Pieretti & 
Roseberry-McKibbin, 2016); however, guidance on interpreting bilingual language assessment 
data from more than one language is less clear. For this study, several oral language assessment 
scoring approaches were evaluated to examine how they performed for different subgroups of 
Spanish-English bilingual children (i.e., relatively balanced bilinguals versus children dominant in 
one language). One hundred fifteen kindergarten and first-grade children participated in this 
project and completed measures of vocabulary and morphosyntax in Spanish and English. 
Results indicated that conceptual scoring of vocabulary assessments consistently yielded lower 
estimates of the overall vocabulary skills of children who were relatively balanced bilinguals 
compared to children with more uneven proficiency. In contrast, total scores and best scores 
performed similarly across different subgroups of bilingual children. These results have 
important implications for how to interpret bilingual oral language assessment, as conceptual 
scoring may result in "false positives" when children are relatively balanced bilinguals.    
 
Questions: 
What are implications for the relations of L1-L2 higher cognitions for assessment and 
instruction for bilingual learners?   
What are implications of assessments for theoretical models and intervention studies?    
In what contexts might conceptual scoring be particularly problematic? Are there contexts in 
which it may be useful?    
What may be other ways to approach combining bilingual learners' scores across their 
languages? What may be pros/cons of each?    
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Four papers in the panel address the three integral and interconnected aspects-theoretical, 
instruction, and assessment questions-that are needed to expand our understanding of 
multilingual learners' language and reading development. The first study uses longitudinal data 
and addresses a theoretical question. The second and third studies are instruction/intervention 
studies that focus on vocabulary and literacy skills. The last study takes a careful look into 
evaluation of multilingual learners' vocabulary knowledge.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
The panel addresses language and literacy development for an important population in the US-
bilingual and multilingual learners, many of whom are from underrepresented and underserved 
backgrounds and are at a greater risk for reading difficulties.  
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Exploring Response to Intervention Implementation and Reading Performance for Elementary 

Students 
 
Abstract:  
Kovaleski and Black (2010), described RTI as a collection of processes that need to be 
"unpacked" to determine which variables are most strongly linked to implementation of 
effective interventions and positive student reading outcomes. The purpose of this panel is to 
describe findings from three related studies within a large exploration project (n = 65 schools) 
designed to address gaps in the literature about RTI/MTSS implementation. Implications for 
research and practice, as well as limitations will be discussed. 
 
Overview: 
The purpose of the first presentation is provide an overview of a large exploration project 
designed to address gaps in the literature about RTI/MTSS implementation and to set the 
context for the next two presentations. The team recruited 65 elementary schools in 14 states 
(2016-2019). Prior to participation, researchers contacted principals who confirmed their 
schools were implementing RTI for reading and agreed that an administrator (principal, 
assistant principal, or RTI leader) would participate in a structured interview about RTI 
implementation. Following the SMU University and the district or school human subject 
approval (IRB) processes, 65 schools agreed to participate for one year; in addition to the 
interview, they could elect whether to participate in one or more additional study elements: (1) 
providing de-identified student reading screening data, or (2) allowing our team to observe Tier 
3 or special education and Tier 1 observations of reading instruction and intervention.  The 
purpose of the second presentation is to describe and discuss RTI implementation approaches 
of the 65 school leaders. Principals were interviewed about the RTI practices in their schools 
using the RTI Essential Components Worksheet and scored through the RTI Fidelity 
Implementation Rubric (NCII, 2011). Following the interviews, we explored multiple RTI 
components of this structured protocol including: universal screening, progress monitoring, 
data-based decision making, instructional characteristics of secondary and intensive tiered 
instruction, and fidelity and evaluation of implementation. Principals identified that universal 
screening tools were the most used measure to identify a student for tiered interventions;  but 
they acknowledged student performance below a cut-point did not consistently indicate that 
students received more (or a consistent) intensive intervention. Tier 3 was highly variable. The 
frequency of progress monitoring was variable. Principals reported initial and on-going training 
on the campus RTI and interventions framework typically occurred once a year, with limited to 
no on-going professional development for staff providing more intensive intervention. Finally, 
principals indicated that they lacked clear plans for evaluating the fidelity and effectiveness of 
their RTI implementation. Administrators, on average, paired the evaluation of their campus-



wide RTI implementation with the evaluation and classroom observations of their teachers.    
The purpose of the third presentation is to compare reading instruction/intervention provided 
in Tier 1 and Tier 3 to understand of differences in intensity across Tiers (a subset of 53 schools 
participating in this study. Target students were recruited who attended Grades 1-5 and either 
received Tier 3 instruction as part of special education services or as intensive intervention 
without an identified disability. Using a structured protocol (Instructional Content Emphasis 
Instrument - Revised;  ICE-R, Edmonds & Briggs, 2003), we observed Tier 3 intervention and Tier 
1 instruction of 264 target students (Grade 1-5) to record the number of minutes specific 
curricular content (code-focused or meaning-focused instruction) and instructional groupings 
occurred. There was a wide range of time observed across and within both Tiers, so to facilitate 
better comparisons, we focused on proportion of observation time for both dimensions. Results 
from three split-plot ANOVAs suggest that (a) students received more code focused instruction 
in lower grades and in Tier 3, (b) instruction in Tier 3 involved more small groups and Tier 1 
more whole group instruction, and (c) students with word reading difficulties do not receive 
different instruction from students with other disabilities.   The purpose of the fourth 
presentation was to describe student reading growth and whether growth differed by grade, 
special education status, or tier and to explore whether growth in tiered instruction was related 
to RTI components reported by administrators. Ten elementary schools (n = 3,900 students in 
Grades 1-5) participated in the student reading data aspect of Project FOCUS and provided 
NWEA MAP data. MAP reading assessment is a computer-adaptive test that is vertically scaled 
(yielding Rasch Units, or RIT scores) across the grades so that schools can compare student 
performance to benchmarks that are indicative state-wide proficiency tests. The first question 
addressed students' reading growth across one academic year and whether this differed by 
grade, whether or by school identification for special education or tiered services. The second 
question explored whether student reading growth rates were related to administrator reports 
about RTI implementation within schools. Results of HLM models revealed the strongest 
relative gains occurred in grade 1, with a pattern of decreasing gains across the grades. 
Students with no disabilities had stronger gains than students identified by schools as having 
either high or low incidence disabilities. Students who received Tier 2 or 3 showed significantly 
weaker gains than peers who only received Tier 1. Several components from the RTI 
Administrator reports significantly moderated the relation between tier status and student 
reading gains including using data-based decision making, reporting more frequent progress 
monitoring.    
 
Questions: 
What is Tier 3 anyway?   
Do you feel that with changes in reading and the science of reading that Tier 1 will improve?   
What kinds of screening and progress monitoring data are most actionable and efficient for 
data-based individualization within classrooms and to support broader teams in implementing 
data-based decision making within school systems?   
 
References, if any: 
Selected references  Al Otaiba, S., McMaster, K., Wanzek, J., & Zaru, M.W. (2022). What we 
know and need to know about literacy interventions for elementary students with reading 



difficulties and disabilities, including dyslexia. Reading Research Quarterly. 
https://doi.org/10.1002/rrq.458  Austin, C. R., Vaughn, S., & McClelland, A. M. (2017). Intensive 
reading interventions for   inadequate responders in grades K-3: A synthesis. Learning Disability 
Quarterly, 40(4), 191-210. https://doi.org/10.1177/0731948717714446  Balu, R., Zhu, P., 
Doolittle, F., Schiller, E., Jenkins, J., & Gersten, R. (2015). Evaluation of   response to 
intervention practices for elementary school reading. NCEE 2016-4000. National Center for 
Education Evaluation and Regional Assistance.  Berkeley, S., Scanlon, D., Bailey, T. R., Sutton, J. 
C., & Sacco, D. M. (2020). A snapshot of RTI   implementation a decade later: New picture, same 
story. Journal of Learning Disabilities, 53(5), 332-342. 
https://doi.org/10.1177/0022219420915867  Burns, M. K., Maki, K. E., Brann, K. L., McComas, J. 
J., & Helman, L. A. (2020). Comparison   of Reading Growth Among Students With Severe 
Reading Deficits Who Received Intervention to Typically Achieving Students and Students 
Receiving Special Education. Journal of learning disabilities, 53(6), 444-453. 
https://doi.org/10.1177/0022219420918840  Center on Response to Intervention. (2014). RTI 
fidelity of implementation rubric. American Institutes of Research. http:// 
https://mtss4success.org/resource/essential-components-mtss-rubric  Cordray, D., Pion, G., 
Brandt, C., Molefe, A., & Toby, M. (2012). The Impact of the Measures of Academic Progress 
(MAP) Program on Student Reading Achievement. Final Report. NCEE 2013-4000. National 
Center for Education Evaluation and Regional Assistance.  Coyne, M. D., Oldham, A., Dougherty, 
S. M., Leonard, K., Koriakin, T., Gage, N. A., Burns, D., & Gillis, M. (2018). Evaluating the effects 
of supplemental reading intervention within an MTSS or RTI reading reform initiative using a 
regression discontinuity design. Exceptional Children, 84(4), 350-367. 
https://doi.org/10.1177/0014402918772791  Edmonds, M., & Briggs, K. (2003). The 
instructional content emphasis instrument: Observations of reading instruction. In S. Vaughn & 
K. L. Briggs (Eds.), Reading in the classroom: Systems for the observation of teaching and 
learning (pp. 31-52). Baltimore, MD: Brookes Publishing Co.  Fien, H., Nelson, N. J., Smolkowski, 
K., Kosty, D., Pilger, M., Baker, S. K., & Smith, J. L. M.   (2021). A conceptual replication study of 
the Enhanced Core Reading Instruction MTSS-reading model. Exceptional Children, 87(3), 265-
288. https://doi.org/10.1177/0014402920953763   Foegen, A., Espin, C. A., Allinder, R. M., & 
Markell, M. A. (2001). Translating research into practice: Preservice teachers' beliefs about 
curriculum-based measurement. The Journal of Special Education, 34(4), 226-236. 
https://doi.org/10.1177/002246690103400405  Gersten, R., Compton, D., Connor, C. M., 
Dimino, J., Santoro, L., Linan-Thompson, S., & Tilly, W. D. (2009). Assisting students struggling 
with reading: response to intervention (RtI) and multi-tier intervention in the primary grades 
(NCEE 2009-4045). National Center for Education Evaluation and Regional Assistance, Institute 
of Education Sciences, U.S. Department of Education.   Gersten, R., Haymond, K., Newman-
Gonchar, R., Dimino, J., & Jayanthi, M. (2020). Meta-analysis of the impact of reading 
interventions for students in the primary grades. Journal of Research on Educational 
Effectiveness, 13(2), 401-427. https://doi.org/10.1080/19345747.2019.1689591  January, S.-A. 
A., & Ardoin, S. P. (2015). Technical adequacy and acceptability of curriculum-based 
measurement and the Measures of Academic Progress. Assessment for Effective Intervention, 
41(1), 3-15. https://doi.org/10.1177/1534508415579095  Kovaleski, J. F., & Black, L. (2010). 
Multi-tier service delivery. The promise of response to intervention: Evaluating current science 
and practice, 23-56.  National Center on Response to Intervention. 2014. RTI Essential 



Components Worksheet. Washington, DC: U.S. Department of Education, Office of Special 
Education Programs, National Center on Response to Intervention.   Northwest Evaluation 
Association. (2009). Technical manual for measures of academic progress and measures of 
academic progress for primary grades. Lake Oswego, OR: Northwest Evaluation Association.   
Russell Freudenthal, D., Zaru, M.W., Al Otaiba, S. (In press). Early literacy and multi-tiered 
systems of supports. In S. Cabell, S. Newman, & N. Patton Terry (Eds.) Handbook on the Science 
of Early Literacy.     
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
The most promising research elements were the exploration of administrators' reports about 
school-implemented RTI components and triangulation to observations and student reading 
data. 
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Although disappointing, findings suggest schools were not adhering to recommendations for 
RTI (without support). We will contrast our findings with more recent research-school 
partnerships that have had more positive findings (e.g., Coyne et al., Fien et al., Burns et al.,) 
who have implemented large scale research/policy partnerships to support RTI 
implementation. Understanding what does and does not work for students with disabilities can 
inform future research partnerships.  
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Advances in Research on Learning and Memory from Educational and Cognitive Psychology 
 
Abstract:  
Inter-disciplinary connections can ignite innovations in improving instruction and intervention. 
In this session, scientists from educational and cognitive psychology share a set of experiments 
on ways to enhance how people learn and recall information, including the effects of 
interleaved sequencing, using keywords versus visualizations, and peer versus group discussion.  
 
Overview: 
A field that becomes insular and fails to consider research from other disciplines risks stifling 
innovation. Research from related fields on how people learn, retain, recall, or apply new 
information has the potential to generate new ideas and lines of inquiry on how to improve 
interventions for struggling learners. This panel session aims to foster these inter-disciplinary 
connections and spark new possibilities for intervention research. Several scientists from 
educational and cognitive psychology, who publish outside of typical PCRC circles, will present a 
set of experiments on advances in research on learning and memory.    
 
The first presentation will describe a series of studies on interleaving concepts in instruction as 
opposed to focusing on just one concept at a time. With 835 undergraduates, an unsupervised 
category-learning stimuli set with Chinese characters was used whereby learners had to both 
discover rules and transfer that learning to new characters in a delayed final test. Participants 
were randomized to study the characters interleaved or blocked by category. In Experiments 1 
(passive learning) and 2 (active learning), the onus was on the participants to discover the 
categories and rules. In Experiment 3, participants were alerted to the existence of the rules 
before training. Acquisition curves showed that blocked presentation (i.e., one concept at a 
time) was more effective in guiding learners' attention to discover the rules. Yet, this initial 
blocked advantage did not translate to better final test performance. In Experiment 3, with the 
need to discover the rules ameliorated, a large effect was observed favoring interleaved 
concepts (d = .74). These findings, consistent with prior studies, highlight that optimal 
instructional sequencing is moderated by stimuli type at the initial attentional stage, but that 
interleaving may be superior for memory consolidation.                
 
The second presentation will report an experiment on the effects of generating explanations to 
build new knowledge. Generating explanations for others can be an effective learning strategy, 
yet many students fail to engage in knowledge building, in which they actively generate 
inferences and connect the material to their existing knowledge. Recent research suggests that 
creating drawings while orally explaining to others fosters knowledge building and long-term 



learning; however, the mechanisms underlying this effect-generation, visualization, or both-
remain unclear. In the present study, 135 college students learned from a multimedia lesson 
about the human respiratory system and then explained what they learned to a fictitious peer. 
Following a 2 x 2 between-subjects design, students either generated their own keywords or 
visuals on paper while explaining aloud, or they viewed instructor-provided keywords or visuals 
while explaining aloud. It is hypothesized that access to visuals (generated or provided) will 
foster knowledge building and long-term learning better than access to words. Analyses will 
also test competing hypotheses regarding the potential unique benefits of explaining 
instructor-provided versus learner-generated visuals on long-term knowledge retention.        
The third presentation will report a study that investigated the cognitive processes that underly 
the learning benefits of discussing a question with a peer. 288 undergraduate and graduate 
students first answered a multiple choice question about their course material on their own 
and rated their confidence in their answer.  Next, students discussed their answer with a peer 
in the class. Finally, students answered the question again on their own.  In follow-up studies, 
we manipulated the size of the group during the peer interactions, varying it from partners to 
class-wide discussions. Students were consistently more accurate and more confident after 
discussion than before. Further, initially-correct students were more likely to keep their 
answers than initially-incorrect students, and confidence in one's answers partially (but not 
completely) explained the differences in answer-switching. It is believed that greater accuracy 
following discussion is a result of students uncovering the coherence of answers during 
discussion.  Peer instruction yielded smaller immediate gains in accuracy than small groups and 
class-wide discussions, but long-term accuracy was greater in peer instruction than in small 
groups or class discussions  These results suggest that students may feel a greater personal 
responsibility for answering and convincing others of their answers when they work in pairs; as 
the groups grow larger, students may engage in less cognitive effort (i.e., exhibit greater 
"cognitive loafing") and process the material more shallowly.           
 
Ample time will be allotted for questions and discussion. Clemens will lead the discussion with 
efforts to consider how the findings of the studies prompt new questions and avenues for 
studies on interventions for students with learning difficulties and disabilities. It is hoped that 
this session fosters creative thinking on intervention innovations and encourages attendees to 
seek inspiration from other fields.    
 
Questions: 
In what ways do the findings converge and diverge with commonly held beliefs about what 
intervention should look like for students with LD?     
The role of active cognitive processing of information in fostering stronger learning and 
retention comes up repeatedly in the studies. Has this been ignored too often in interventions 
for students with LD?   
Has our emphasis teacher-led explicit instruction, and efforts to promote errorless learning, 
come at the expense of activities that could be more beneficial for long-term, generalized 
learning?      
What new research questions do the studies inspire?    
  



What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Experimental findings on how new material is sequenced (i.e., blocked vs. interleaved), the use 
of generating keywords vs. visuals of new knowledge, and discussing answers to questions with 
peers or groups have the potential to inform new studies of interventions in reading, 
mathematics, and content areas for students with learning disabilities.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Although the research presented was conducted with adults, there is considerable benefit in 
learning about work being conducted in fields outside of special education and learning 
disability. Although individuals demonstrate differences in learning, the cognitive mechanisms 
through which learning occurs tend to vary much less. PCRC will benefit from more 
presentations by researchers from outside our field. It is hoped that this panel inspires new 
ideas, but also more sessions like it at future PCRC conferences. 



Panel Organizer and Discussant: Nathan Stevenson, Kent State University (nsteve15@kent.edu) 
 
Additional Panelists: 
Emily Gregori, University of Illinois at Chicago; Erin E. Barton, Vanderbilt University; Corey J. 
Peltier, University of Oklahoma; Sara Hart, Florida State University   
 

Innovations in single-case and beyond: Challenging conventional research practices  
 
Abstract:  
Open science has spurred many promising innovations in research design, analysis, and 
transparency in special education research. This presentation provides and empirical look at the 
impact of these innovations on the process and product of special education research and their 
place in the future of single-case research design and beyond.  
 
Overview: 
This panel presents a cross section of methodological practices and innovations that challenge 
conventional practices in special education research. These innovations provide an opportunity 
for greater rigor, consistency, and reliability of findings across the field. Each panelist will 
discuss new research that incorporates such innovations, along with the impact of those 
innovations on the research process and findings. Topics include open data, crowdsourcing 
analysis, and using a mixed methods approach to single-case research.      
 
Presentation #1 - This presentation discusses how mixed methods research approaches can 
enhance the exploration of social validity issues in single-case experimental research (SCER) for 
persons with disabilities. The purpose of this presentation is threefold. First, we will discuss 
critical issues related to social validity in SCER. Second, we will discuss the theoretical 
underpinnings that support using a mixed methods approach in addressing issues of social 
validity in disability research. Third, we will describe a process for integrating SCER with 
qualitative research methods that uphold the methodological rigor of both research traditions. 
The presentation will conclude by reviewing data from recent mixed methods studies.       
 
Presentation #2 - Advances in educational research include the development of quality and 
rigor guidelines and standards for synthesizing within and across studies, which have important 
implications for identifying evidence-based practices. Recently, there has been a proliferation 
of quality and rigor guidelines for single case research (SCR). We will present relevant 
guidelines, identify the consistencies across existing standards, and highlight areas of 
discontinuity and need within SCR. We also will discuss critical characteristics of SCR and how to 
identify evidence-based practices using SCR.     
 
Presentation #3 - Graphs are a tapestry of data collected from single-case designs presenting 
behavior responding related to a phenomenon of interest. This presentation has two major 
foci. First, we will evaluate recent work that has evaluated graphs constructed as part of single-
case designs and consider several sets of recommendations for standardizing time-series graph 
construction. Second, we will evaluate recent research that investigated how specific graphical 



characteristics influence visual analysis and decisions - with a particular focus on methodology 
differences related to data set selection and measurement approach to determining functional 
relations.     
 
Presentation #4 - Crowdsourced data analysis in open science has the potential to improve 
confidence in research findings through multiple independent analyses of the same data. This 
presentation examines crowdsourced analyses of a dataset from a multiple-baseline across 
participants experimental study. Independent analysts (n=51) constructed their own graphs, 
conducted visual analysis, and calculated quantitative metrics of their choice. Results highlight 
important areas of inconsistency among experts as well as some surprising areas of agreement. 
Implications for the rigor and consistency of single-case analysis will be discussed.      
 
Presentation #5 - This presentation will provide a general overview of effective practices for 
archiving and sharing data for scholars seeking to implement that practice in their research 
studies. It will be designed for scholars who have limited experience with open science, but are 
looking to engage in more transparent research practices. The talk will begin with defining what 
data sharing is, and is not, as well as the benefits of data sharing. The talk will then focus on the 
"how-to" of sharing data, with lots of practical advice and resources on how to get started with 
data sharing no matter where a project is in the research pipeline. The talk will end with 
showing the benefits of using data sharing to rigorously combine datasets.  
 
Questions: 
What role can/should crowdsourced analysis play in the future of special education research?    
In what ways does open data (or data sharing) impact the research process? Are there 
differential effects or expectations across quantitative, qualitative, mixed-methods, and single-
case research?    
Which innovations in research design and analysis (presented here or elsewhere) should be 
prioritized in training the next generation of special education researchers?    
What are the critical methodological problems within SCR? How have you addressed these?    
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Research is meant to inform practice. Poor quality research leads to ill-informed and often 
harmful practice. Therefore we have a professional and ethical responsibility to conduct high 
quality research to provide teachers and students the best opportunity for success. Each of the 
presentations describes methodological practices that influence study design, analysis, and 
results in the era of open science. Methodological choices and innovations have a direct impact 
on both the process and product of scientific research.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 



This presentation provides an unvarnished, empirical look at a number of innovations and 
practices with great potential for advancing the field. Each of the practices described has a 
direct influence on the quality, confidence, and reliability of research outcomes. Presenters will 
engage the audience in unpacking the costs and benefits of these practices and their place in 
the future of special education research.  



Panel Organizer(s): Steve Graham (discussant), Arizona State University 
(steve.graham@asu.edu); Stephen Ciullo, Texas State University (ciullo@txstate.edu) 
 
Additional Panelists/Authors: 
Chris Lemons, Stanford University; Alyson Collins, Texas State University; Jessica R. Toste, The 
University of Texas at Austin. David Furjanic, The University of Texas at Austin; Erica Fry, The 
University of Texas at Austin; Beth Feuer, The University of Texas at Austin; Ralph Ferretti, Yi 
Song,  Zachary Collier, Hilary Mead, Haobai Zhang, & John Sabatini, University of Delaware, 
Educational Testing Service, University of Memphis 
 

Using Teacher-Specific Outcomes to Inform Professional Development and Intervention 
 
Abstract:  
Researchers describe studies focusing on improving educator-specific outcomes. These studies 
are useful for guiding changes to professional development and considerations for new 
interventions. Four projects will be presented. Researchers discuss: (a) study purpose, (b) 
encouraging outcomes related to teacher-specific outcomes and (c) challenges encountered 
with measuring and improving teacher-specific outcomes.  
 
Overview: 
This panel focuses on research targeting educator-specific outcomes and implications for 
professional development. Researchers present findings from studies that sought to improve an 
educator- specific outcome (e.g., self-efficacy). In 2018, The Institute of Education Sciences (IES) 
Request for Applications (NCSER) invited proposals that would examine the outcomes of special 
educators. Three projects in this panel will update progress on studies funded through this IES 
RFA. Research designs include exploration, development, and efficacy trials. Each team will (a) 
describe the purpose of their project, (b) discuss encouraging outcomes with implications for 
professional development, and (c) highlight challenges with investigating educator outcomes. 
Steve Graham (organizer) will facilitate a discussion about how researchers can address the 
challenges encountered in these studies.         
 
Presentation 1: Evaluating the Impact of Professional Development on Paraeducators' 
Knowledge and Skill     
(a) This randomized control trial compared professional development versus BAU for 
paraeducators who deliver intervention to students with intellectual and developmental 
disabilities. The aims were to evaluate the impact of comprehensive professional development 
on paraeducator knowledge and students' academic outcomes.    
(b) Between-group comparisons suggest support for the value of providing paraeducators with 
explicit, systematic, and responsive professional development. Examples of integrating video-
based training and virtual coaching provide guidance for enhancing professional development. 
Evidence for positive impacts on outcomes for paraeducators and students will be presented.  
(c) Limitations for conducting research with paraprofessionals are discussed. This includes 
limitations with developing technically adequate assessments to measure change in 
paraeducators' knowledge as well as the unstableness of paraeducators' daily role.  

mailto:steve.graham@asu.edu


 
Presentation 2: Exploring Writing Instruction Delivered by Teachers for Students with 
Disabilities      
(a) Researchers observed special and general educators providing writing instruction to SWDs. 
Observations documented instructional practices used, and explored differences between 
special and general educators' instruction. Surveys examined teacher beliefs, self-efficacy, and 
preparation. Long-term goals are to identify factors associated with improved writing outcomes 
and to identify teacher-specific factors to adjust in professional development. The project 
includes three years of data collection with non-overlapping cohorts.   
(b) Observations indicate that considerable daily instructional time was devoted to students 
practicing composition or strategies. Next, special educators perceived themselves as less 
prepared than general educators for teaching writing to SWDs. This finding is useful because it 
suggests that ongoing coaching, professional development, and intervention development with 
special educators is warranted.   
(c) Challenges include difficulties with identifying writing knowledge measures and difficulties 
with purposive recruitment of special educators who actually teach writing to SWDs.     
 
Presentation 3: Development of the EXPERT Program to Enhance Teacher Expertise in Data-
Based Decision-Making      
(a) A consistent finding is that numerous teachers have difficulty using data to guide 
instructional decision-making (e.g., Gleason et al., 2019). The purpose of this IES-funded project 
was to develop the EXPERT Program and conduct an initial test of its effect on teachers' data-
based decision-making practices to support upper elementary students with RD.    
(b) This presentation includes preliminary findings from EXPERT, which was delivered to special 
educators, each who nominated one target student for whom they provided reading 
intervention. Teachers made decisions related to the intervention being delivered to target 
students, while coaching was provided to teachers. Researchers investigated whether special 
educators increased the frequency and quality of their DBDM practices and if target students 
improved in reading.   
(c) Challenges include recruitment efforts, the measurement of teacher knowledge and skills 
with DBDM, and the exploration of mechanisms through which teachers' behavior change 
occurs.     
 
Presentation 4: The Effects of a Dialogic Intervention on Middle School Students' 
Argumentative Writing     
(a) This design-based study assessed effects of three dialogic lessons designed to support the 
development of over 800 middle school students' written argumentation. First, students 
learned the process of critical discussion. Next, students practiced discourse indicators for 
different elements of argumentation. Third, evaluated the reasonableness of arguments. We 
describe efforts to provide professional development for participating teachers during Covid-
19. Thus, professional development was revised to address current realities. Implications for 
professional development will be discussed.    
(b) High rates of student absenteeism were observed. Multiple imputation (Little & Rubin, 
2019) was applied to address this issue. After imputing missing values, we performed a latent 



class propensity score analysis, which combines latent class analysis (LCA) with propensity score 
analysis (PSA). We built a PSA by estimating the propensity score where the outcome variable 
was LCA clusters. We matched students using propensity scores.    
(c) Limitations with implementing professional development during Covid-19 are discussed. 
Mental health, scheduling disruptions, and managing virtual as well as in-person instruction 
were barriers to consistent professional development and treatment implementation. 
Considerations for professional development will be explored.    
 
Questions: 
How relevant are teacher knowledge measures across content areas? Do the benefits of 
evaluating educator knowledge outweigh potential downsides (e.g., teacher discomfort with 
answering questions about instructional knowledge)?     
What strategies can researchers employ better contextualize teacher-level findings for key 
stakeholders in order to penetrate administrative-level district policies with altering 
professional development?      
Discuss suggestions for (a) intervention refinement or (b) development and innovation projects 
based on findings presented from the studies in this panel.     
What guidance should be shared with funding agencies (e.g., IES) about conceptualizing new 
research competitions to meet the needs of practicing special educators?     
Reflect on the measurements practices discussed for evaluating educator-specific outcomes. 
What can be done to advance teacher measurement practices?   
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Studies presented in this panel are exciting and relevant to the field because teachers are 
currently facing considerable challenges (turnover, hiring shortages, burnout, etc.). Thus, 
researchers strive to accelerate the focus on research that specifically targets the needs of 
teachers in order to strengthen their instructional capacity, improve teachers' self-efficacy, and 
enhance student outcomes. Second, two of the presentations included in this panel present 
findings on topics with a dearth of research. This includes professional development for para 
educators, as well as intensive DBI coaching for teachers. Finally, the studies presented that 
emphasize research on writing instruction are promising for increasing awareness about 
professional development and dynamic intervention development in the area of writing, a topic 
area that is sometimes overlooked. 
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
Studies included in this panel which target educator-specific outcomes will advance the field of 
special education in two ways. First, instructional implications from each study that are already 
being utilized by partner school districts to improve professional development opportunities 
(e.g., paraprofessional training, expanding the use of explicit instruction during writing). 
Second, the segment of each presentation about challenges with measuring and improving 



teacher-level outcomes will promote a discussion about how researchers can improve teacher 
measurement and adapt interventions to improve teachers' performance. Collectively, studies 
presented will promote improved student outcomes by increasing the use of evidence-based 
practices and  strengthening the capacity of teachers for delivering interventions that have 
been associated with improved academic outcomes (e.g., improving planning for argumentative 
essays). 



Panel Organizer(s): Audrey Sorrells, Texas Christian University (audrey.sorrells@tcu.edu) 
 
Additional Panelists: 
Endia Lindo, Texas Christian University; Christopher J. Cormier, Loyola Marymount University 
 

Addressing Equity for Students with Learning Disabilities Through  Empirical Research and 
Context 

 
Abstract:  
The panelists present four studies that focus on the ways in which disability, race/ethnicity, 
culture, language, and other aspects of diversity are considered in the implementation and 
interpretation of intervention research. Interactive discussion on equity underscores the 
relevancy both of educational diversity and of research methods aimed toward generalizability. 
 
Overview: 
There is an immediate and pressing need to augment effective instruction for culturally and 
linguistically diverse (CLD) students with learning disabilities, to reduce inequities and 
persistent disparities in educational experiences and opportunity between different student 
groups (Gamoran & Dibner, 2022). Students benefit from instructional practices that account 
for student diversity and the socially complex nuances in the communities in which they live. 
Diminished access to effective instruction has contributed to the marginalization and low 
achievement of CLD students with learning disabilities; however, many educators have limited 
understanding of the specific sociocultural contexts of racial/ethnic identities and ways to 
deliver culturally responsive special education services (Fowler, et al., 2019). The first 1.5 hours, 
panelists present four studies, including a meta-analysis and a systematic review, that focus on 
the ways in which disability, race/ethnicity, culture, language, and other aspects of diversity are 
considered in the implementation and interpretation of intervention research. The final 30 
minutes allows for interactive discussion on equity, underscoring the relevancy both of 
educational diversity and of research methods aimed toward generalizability. We discuss the 
implications of simultaneously using tools and methods required for both strengthening the 
empirical research base and studying systemic inequities inherent in our institutions and 
research practices (e.g., Sorrells & Dennis, 2022; Trainor & Robertson, 2022).     
 
Study 1: Clues: Using Generative Strategies to Improve the Science Vocabulary of Secondary 
English Learners with Reading Disabilities     
This study investigated the effects of the CLUES strategy, a generative vocabulary strategy, on 
the ability of four, low-income, urban high school students with low reading achievement to 
analyze and define unknown science terms relating to biology. The study further evaluated 
students' ability to maintain vocabulary gains over time and to generalize the CLUES strategy. A 
multiple probe across participants design (Tawney & Gast, 1984) was used to evaluate the 
effects of the CLUES intervention. Tau-U index was used to estimate intervention effect. The 
results showed that participants benefited from the use of the CLUES approach to define novel 
science terms and maintain their ability to use this strategy over time.      
 



Study 2: Culturally Sustaining Practice in Special Education: What do we know; what gaps need 
filling?      
This systematic review study examined the current state of evidence-based, culturally 
responsive practice in special education. An electronic search of 10 years of reports, 2011-2021, 
was conducted using EBSCOhost with Academic Search Ultimate, Education Source, ERIC, 
PsycARTICLES, and PsycINFO databases to identify current research of culturally responsive and 
sustaining practices (CR/SP) related to students with disabilities, resulting in a total of 867 
studies retained for further examination after abstract level review. Descriptive characteristics 
and key outcomes of this research and area for further exploration will be presented.      
 
Study 3: Ecological and Population Validity of Mathematics Interventions for Diverse Students 
with Low Mathematics Achievement: A Meta-Analysis      
This meta-analysis examined the ecological and population validity of intervention research for 
students with low mathematics achievement (SWLMA). In this meta-analysis, although the 
effectiveness of interventions and instructional practices for SWLMA are at the heart of this 
study, we focus on examining the extent to which student characteristics and contextual 
factors, including intervention settings and interventionists' characteristics, can impact the 
treatment effects. A total of 44 studies published between 2005 and 2019 that met the 
inclusionary criterion, and including 9,719 participants were included in this analysis. Our 
findings suggest, to improve the external validity and generalizability of research, more detailed 
descriptions of participants and the sociocultural contexts of the intervention studies are 
warranted.     
 
Study 4: Second Grade Teachers' Use of Academic Routines in Science Instruction for English 
Learners in Rural Communities      
This qualitative study explored in-depth how second grade teachers use structured routines to 
teach reading and vocabulary of expository texts, what strategies teachers use to enhance 
student learning, and how these routines enhance teaching and promote student learning. The 
study was conducted in a public elementary school located in a small Southwestern rural school 
district with a highly diverse and high poverty student population. There was a total of 131 
students in the larger study and 69 students were in the treatment classrooms. Teachers were 
observed to implement intervention with fidelity, many scaffolds were used in the classroom. 
Both teachers and students reported positive benefits as result of using routines. Discussions of 
the findings and recommendations for practice are presented.       
 
Questions: 
1. How do we build intervention research and theories of learning and development that foster 
equity in intervention research that includes CLD students with learning disabilities or learning 
difficulties?  2. How do we address racial disparities and disability disparities in mathematics 
and science, while we continuously pursue equity in education access, opportunities, and 
outcomes for all students?  3. Respond to this statement: Pursuing educational equity for 
students with disabilities requires interpretation of the context.  4. Do we as a field of research 
experts believe that culture and context matter in intervention research? What is the potential 



impact of including culture and context in this critical work? What is the impact of not doing so? 
Does that matter to us? 
 
References, if any: 
Fowler, S.A., Coleman, M. R. B., & Bogdan, W.K. (2019). The state of the special education
 profession survey report. TEACHING Exceptional Children, 52(1), 8-29.    Gamoran, A., & 
Dibner, K. National Academies of Sciences, Engineering, and Medicine. 2022. The  Future of 
Education Research at IES: Advancing an Equity-Oriented Science. Washington, DC: The 
National Academies Press. https://doi.org/10.17226/26428.     Sorrells, A. M., & Dennis, M. S. 
(2022). Equity and opportunity in intervention research-intervention in   Context. Learning 
Disabilities Quarterly, 45(1), 3-6.    Trainor, A. A., & Robertson, P. M. (2022). Culturally and 
linguistically diverse students with Learning   Disabilities: Building a framework for addressing 
equity through empirical research. Learning Disabilities Quarterly, 45(1), 46-54.   
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
Severe inequities exists in achievement gains and participation in mathematics and science. 
Two few Cld have access to quality intervention in these content areas. The most promising 
element in this proposal is the is the specific focus in STEM (science, technology, engineering, 
and mathematics) and STEM-related intervention access and achievements, primarily 
addressing students in K-12 with low reading skills and low math skills. 
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
This collective work is initial efforts to call the field's attention to equity (as now called for in the 
recent IES consensus committee report) and need for improved methods in research and types 
of research that will yield more beneficial outcomes for CLD students with LD. We continue to 
ask the tough questions about the representation of minoritized and marginalized students in 
the important intervention work. Moreover, it is equally helpful to show that when CLD 
students are represented in the intervention work, and there is intentional efforts to address 
their nuanced cultural ways of knowing and learning, there is growing evidence of improved 
outcomes and gains. As the field moves towards equity in intervention research, decades of 
understandings about diversity and language should play a role in development, 
implementation, and effectiveness studies. 



Panel Organizer(s): Paul Morgan, Penn State (paulmorgan@psu.edu) 
 
Additional Panelists: 
Jeannette Mancilla-Martinez, Vanderbilt University; Julie Washington, University of California 
Irvine  
 

Disability identification in cultural and language diverse populations 
 
Abstract:  
This panel will examine disability identification in cultural and language diverse populations. 
Study 1 examines socio-demographic disparities in ADHD diagnosis and treatment (N = 10,920) 
in a population-based cohort. Study 2 reports on results examining language and literacy 
profiles of 892 African American children, approximately 15% of whom were receiving special 
education services. Study 3 examined language disparities in disability identification in analyses 
of Tennessee student-level data from 2009 to 2019 for students in grades 3-8 (N = 812,783), 
grouped by language status.  
 
Overview: 
This panel will examine disability identification in cultural and language diverse populations. 
Study 1 investigated socio-demographic disparities in attention-deficit/hyperactivity disorder 
(ADHD diagnosis and treatment in analyses of a population-based cohort (N =10,920) followed 
from the fall of kindergarten to the end of fifth grade. Logistic regression analyses indicated 
that children who are Black (OR=.60), girls (OR=.55), and emergent bilinguals (OR=.29) were less 
likely to have an ADHD diagnosis. Additional explanatory factors included family SES, maternal 
depression, and children's externalizing problem behaviors. Black children's under-diagnosis 
occurred among boys. Emergent bilingual children's under-diagnosis occurred among both boys 
and girls. Among those with an ADHD diagnosis, girls (OR=.52) and emergent bilinguals (OR=.24) 
were less likely to use medication. We observed that socio-demographic disparities currently 
occur in ADHD diagnosis and treatment among U.S. elementary schoolchildren. Measured 
confounds do not explain these disparities. Health and educational professionals should be 
attentive to the possibility that Black boys are under-diagnosed and that both girls and 
emergent bilinguals are under-diagnosed as well as under-treated for ADHD.     Study 2 used a 
sequential, longitudinal cohort design to examine language and literacy profiles of 892 African 
American children, approximately 15% of whom had IEPs. Participants were primarily low SES 
(80%) and enrolled in grades one through five. Every child was assessed in two different grades 
over three academic years. We predicted that the density with which children used dialect, 
their language proficiency, SES classification, and gender would combine to influence the 
likelihood of enrollment in SPED. A battery of language, cognitive, and EF instruments were 
utilized to measure student's performance. Dialect use was measured on a continuum from low 
to high dialect density and input into the model to examine the expected impact that this 
measure of linguistic distance might have on whether or not children were accurately identified 
or misidentified.  Results indicated that African American children were misidentified regardless 
of dialect status. Many children with IEPs showed typical language use and low reading levels 
but did not reach the clinical or educational criterion for SPED services using our battery. 



Interestingly, many children who performed in the impaired range linguistically and who 
struggled with reading were receiving no additional support at all. Whereas these children were 
more likely to be low SES, gender did not appear to influence identification. Misdiagnosis of 
reading and language impairments among African American children is influenced by many 
factors related to social, racial, and psychometric concerns. Results of standardized 
assessments have impacted whether or not children receive the support necessary to become 
good readers. Educational and clinical professionals must pay attention to the potential for and 
consequences of misdiagnosis among African American children growing up in poverty.    Study 
3 is a cross-sectional study used Tennessee student-level data from 2009 to 2019 for students 
in grades 3-8 (N = 812,783), grouped by language status: (1) native English speakers (NES), (2) 
English-proficient bilinguals (EPB), and (3) Current English learners (EL). We conducted logistic 
regression analyses with SPED and specific disability status as outcomes of interest, generating 
unadjusted and adjusted SPED odds ratios to examine potential language status disparities. Five 
prevalent disability categories were included: specific learning disability, speech-language 
impairment, other health impairments, intellectual disability, and autism. Student-level 
covariates included: Hispanic status, income status, English reading comprehension 
achievement, grade level, gender, and chronic absenteeism. Compared to NES, both EPB and 
Current EL students were less likely to receive SPED services, suggesting evidence of language 
status disparities in SPED representation. Findings varied depending on whether adjustments 
were made to generate odds ratios, especially for higher-incidence disabilities. The most severe 
evidence of underrepresentation was in lower-incidence disabilities. Results underscore the 
need for further examination into low rates of SPED identification among learners whose first 
language is not English (EPB and Current EL). Our findings underscore the need for further 
investigations into the referral and identification process for NELB students and for greater 
educator workforce competence in understanding the educational needs of linguistically 
diverse learners, especially in contexts experiencing rapid growth among the NELB school-age 
population.   
 
Questions: 
What evidence is there that children from cultural or language diverse populations may be 
over-, under-, or misdiagnosed as having disabilities?     What factors are most strongly related 
to potential over-, under-, or misdiagnosis of children from cultural or language diverse 
populations?     How might school-based programs, practices, or policies help address 
disparities in disability identification among U.S. schoolchildren including those from culturally 
and language diverse populations?  
 
  
What elements of the research within this proposal are the most promising or exciting? 
Which elements will move the field forward and have the greatest impact on the lives of 
students with disabilities? 
To what extent children including those from culturally or language diverse populations may be 
over-, under-, or misdiagnosed as having disabilities is currently unclear. A better understanding 
of disparities in disability identification will inform federal and state policy on significant 
disproportionality, including current regulation development on 504 plans by the U.S. 



Department of Education, and will help to empirically inform efforts to advance educational 
equity by ensuring that children with disabilities are accessing services appropriately regardless 
of their race, ethnicity, or national origin.  
 
How will your work help to move the field forward? How will it help to improve the 
educational outcomes of students with disabilities? 
The panel will provide empirically based findings relating to the potential of over-, under-, or 
misdiagnosis for disabilities in school-aged populations, particularly those from historically 
marginalized communities. These findings will advance efforts to ensure appropriate 
identification of children with disabilities, regardless of race, ethnicity, or national origin, who 
are attending U.S. schools.  
 


