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Research Article

Despite ongoing efforts to improve reading achievement, 
data collected by the National Center for Education 
Statistics (NCES) indicate that in the United States 34% of 
fourth-grade students, and 70% of fourth-grade students 
with disabilities (SWD), are performing below basic levels 
in reading (NCES, 2019). Many students who fail to meet 
basic levels of reading performance in upper elementary 
grades struggle particularly with word reading (Leach et al., 
2003). Students with word reading difficulties in upper ele-
mentary grades (i.e., Grades 4 and 5) face unique chal-
lenges, as word reading instruction is rarely provided 
(Leach et al., 2003) and the ability to read independently to 
learn new material is expected (Council of Chief State 
School Officers, 2013). In addition, students are exposed to 
an increasing number of multisyllabic words as they move 
through the elementary grades (Kearns et al., 2016), many 
of which carry the meaning of the text (Archer et al., 2003). 
As many students tend to read multisyllabic words less flu-
ently (Yap & Balota, 2009), this presents a potential barrier 
to gauging meaning from text, particularly for struggling 
readers (Kearns et al., 2016).

To support fluent multisyllabic word reading, some stu-
dents require explicit multisyllabic word reading (MWR) 

intervention (Toste et al., 2019). Although MWR interven-
tions have been demonstrated to be effective for upper ele-
mentary readers (e.g., Toste et al., 2017a, 2019), it has been 
suggested that 10% to 50% of students do not respond 
adequately to evidence-based reading interventions in gen-
eral and require more intensive intervention (D. Fuchs & 
Fuchs, 2015). One method to intensify intervention is by 
using student data to adjust instruction over time to meet 
student needs, a process known as data-based decision 
making (DBDM; Deno & Mirkin, 1977). There is pres-
ently little research on the use of DBDM in reading inter-
vention for upper elementary students (Filderman et al., 
2018). The present study tested the efficacy of an evidence-
based MWR intervention paired with DBDM for upper 
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elementary students with or at risk for reading disabilities 
(RD).

MWR Intervention in Upper  
Elementary Grades

MWR relies on more complex processes compared with 
basic word reading. For instance, MWR requires using 
grapheme-phoneme correspondences to consolidate letters 
into larger units (Ehri, 2005) and syllables (Perry et al., 
2010), stressing syllables (Seva et al., 2009), and knowl-
edge of complex morphology (Nagy et al., 2006). Due to 
these unique processes, many studies of MWR have been 
conducted at the secondary level, with evidence suggesting 
that MWR interventions, in general, are effective in 
improving reading outcomes for struggling readers at this 
level (e.g., Bhattacharya & Ehri, 2004; Diliberto et al., 
2008; Lenz & Hughes, 1990; Penney, 2002). Although less 
research has been conducted on students in elementary 
grades, some evidence exists.

Das-Smaal and colleagues (1996) trained upper elemen-
tary students to recognize multi-letter units in words. The 
treatment resulted in improved fluency (d = 1.42) and 
accuracy (d = 0.98) in ability to recognize these units in 
words. Subsequent work extended teaching multi-letter 
units within the context of structural analysis (i.e., breaking 
words apart into recognized parts: affixes, roots, syllables). 
Vadasy and colleagues (2006) conducted two studies with 
Grade 2 and 3 struggling readers that focused on teaching 
structural analysis. The first half of the intervention con-
sisted of reading and spelling of monosyllabic words with 
complex spelling patterns, and practice reading and spelling 
words with inflectional endings. After this, tutors explicitly 
taught students how to chunk words into syllables orally 
and in writing by noticing vowels, identifying and reading 
syllables, and then putting the parts together. Students then 
practiced reading orally from grade-level texts. Students in 
the intervention group outperformed control peers on stan-
dardized measures of decoding efficiency (d = 0.86 Study 
1; d = 0.70 Study 2), reading fluency (d = 0.82; 1.09), and 
accuracy (d = 0.71; 1.06).

Recent research has focused on combining these proven 
structural analysis methods with repeated exposure to 
words, as repeated exposure to multisyllabic words has 
been posited to allow for more application of phonics-based 
rules in context and increase morpheme recognition to 
reduce the cognitive load required to read multisyllabic 
words (Heggie & Wade-Woolley, 2017a). To test this the-
ory, two studies were conducted by Toste and colleagues 
(2017, 2019). Results of the 2017 study with Grade 3 and 
4 students indicated significant positive effects com-
pared with a control condition for word reading fluency 
(g = .73), phonemic decoding efficiency (g = .31), 

letter-word identification (g = .29), and untimed decoding 
(g = .30). The 2019 study with fourth and fifth graders indi-
cated significant positive effects on standardized measures 
of decoding (g = .43), word recognition (g = .29), compre-
hension (g =.26), and MWR (g = .90). Although studies of 
MWR interventions demonstrate the potential in improving 
word reading and fluency outcomes, as previously noted, 
many students continue to struggle despite receiving such 
intervention (D. Fuchs & Fuchs, 2015) and require inter-
ventions to be intensified.

DBDM in Reading Intervention

To intensify intervention, a widely recommended practice 
suggests using student data to adjust intervention, a process 
known as DBDM (National Center on Intensive Intervention 
[NCII], 2013). To implement DBDM, teachers must first 
select an intervention that (a) is aligned with student needs, 
(b) has demonstrated effects on student achievement, 
(c) targets skills that can be applied across contexts, and 
(d) follows the principles of explicit, systematic instruction 
(L. S. Fuchs et al., 2017).

Teachers then monitor progress using general outcome 
measures (GOM) and/or specific subskill mastery mea-
sures (SSMM; Hintze et al., 2006). GOM evaluate student 
progress toward a long-term skill over time, thereby pro-
viding valuable information on retention and generaliza-
tion of skills (Hintze et al., 2006). Curriculum-based 
measurement (CBM) is a widely used GOM developed to 
provide quantifiable information on student progress 
toward long-term goals of the curriculum (Deno, 1985); 
the CBM of oral reading fluency (CBM-R) is the most fre-
quently used CBM (Ardoin et al., 2013). SSMM focus on 
mastery of short-term objectives and are more closely 
aligned with instruction (Hintze et al., 2006). To promote 
the utility of both types of measurement, it is recommended 
that they be used in tandem, each providing valuable infor-
mation that can be used to adjust instruction (VanDerHeyden 
& Burns, 2018).

Once a tool is selected, teachers must set a goal by deter-
mining an appropriate expected rate of improvement (ROI). 
Expected ROI on CBM-R of 1.39 (Deno et al., 2001) to 1.67 
(Jenkins & Terjeson, 2011) words correct per minute per 
week have been reported for students in Grades 2 through 6 
receiving evidence-based reading intervention. A systematic 
review found researchers identified the most statistically 
accurate ROI after collection of data ranging from 10 to 14 
weeks with one data point per week (Ardoin et al., 2013). 
However, Jenkins and Terjeson (2011) found that, although 
there may be fluctuations in data over a shorter period of time 
(i.e., up to 8 weeks), the instructional decisions that would be 
made remain the same in practice. SSMM, however, may be 
more sensitive to student growth as a result of being proximal 
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to the intervention and decisions may be made over shorter 
durations (VanDerHeyden & Burns, 2018).

Finally, after a sufficient duration and frequency of moni-
toring progress, the student’s observed ROI is compared with 
their expected ROI to determine whether sufficient progress 
has been made. The slope method, wherein a student’s 
observed ROI is compared with an expected ROI, is the most 
accurate method to evaluate student progress (Ardoin et al., 
2013). If it is determined that sufficient progress has not been 
made, teachers may intensify intervention by increasing 
expertise of the instructor; decreasing group size; varying the 
type, delivery, or pacing of treatment (L. S. Fuchs et al., 
2017; D. Fuchs & Fuchs, 2015); increasing explicit instruc-
tion; individualizing instruction; increasing opportunities 
for student response and feedback; and/or adjusting the dos-
age of each intervention component (Vaughn et al., 2012).

Upper Elementary Students. Literature reviews indicate 
DBDM is effective within the context of reading intervention 
(Filderman et al., 2018; Jung et al., 2018); however, only one 
study has looked specifically at DBDM in a reading interven-
tion for upper elementary students. Vaughn and colleagues 
(2016) conducted a study of Grade 4 struggling readers 
receiving a multicomponent reading intervention with 
DBDM. On a monthly basis, fluency data were used to deter-
mine risk of falling behind, whereas mastery measures were 
used to determine the specific skills to target instructionally. 
Instruction was then targeted within small groups, with the 
researcher choosing one student per day for whom instruc-
tion would be targeted. As the authors did not report signifi-
cant effects, this study and the literature on DBDM as a 
whole suggest a need to better understand the use of DBDM 
with upper elementary students.

Students With Limited English Proficiency. There have been 
mixed findings on the efficacy of word reading interven-
tions for students with limited English proficiency (LEP). 
For instance, students with LEP in Grades 2 through 5 who 
received systematic phonics instruction demonstrated sig-
nificant improvement in word recognition (d = 0.84) but 
not in decoding or comprehension (Denton et al., 2004). 
Toste and colleagues’ (2019) MWR intervention reported 
equivalent effects for students with and without LEP across 
reading outcomes with the exception of spelling. Only one 
study has explored the effects of DBDM for students with 
LEP. Students with LEP in middle school grades who 
received DBDM performed better than students without 
LEP on a standardized measure of phonemic decoding and 
similarly on other outcome measures (Vaughn et al., 2011). 
There is potential to support the learning needs of students 
with LEP who struggle with word reading, but this evidence 
is limited.

Challenges of Data Use in Today’s Classrooms

Despite evidence supporting DBDM, teachers continue to 
report that they do not consistently and efficiently use data 
to inform their practice (Datnow & Hubbard, 2016; 
Gallagher et al., 2008). Although teachers frequently gather 
data on their students (Gallagher et al., 2008), many teach-
ers report that they lack the training and time needed to suc-
cessfully implement DBDM (Datnow & Hubbard, 2016). 
Given the restraints teachers may face associated with the 
use of DBDM, it is imperative to explore potential ways to 
make the use of student data more feasible for teachers to 
implement. Therefore, the DBDM aspects of the present 
study were designed to consider practices that may have the 
potential for supporting teacher implementation.

Different Levels of Data Use. DBDM relies on the ongoing 
use of data to evaluate the student’s response and adjust 
intervention accordingly (NCII, 2013). Some studies have 
only used progress monitoring data after several weeks of 
intervention to make instructional decisions (e.g., Denton 
et al., 2013; L. S. Fuchs et al., 1989; Vaughn et al., 2016). 
A range of effects from negative (Vaughn et al., 2016) to 
small (Denton et al., 2013) to large (L. S. Fuchs et al., 
1989) and a range of instructional decisions (e.g., individu-
alization, pacing, and teaching to mastery) make it chal-
lenging to ascertain whether using data only after 
implementation of an intervention is effective. Alterna-
tively, some studies of DBDM have included the use of 
data at an initial timepoint to provide more aligned inter-
vention from the onset, as well as on an ongoing basis to 
evaluate student response and adjust intervention accord-
ingly (e.g., Coyne et al., 2013; Vaughn et al., 2012). As 
these studies demonstrated strong positive effects, it is 
unclear whether the initial adjustment was effective in iso-
lation or whether there was an added benefit of ongoing 
data use to further adjust intervention. If data need to only 
be used at an initial timepoint, the process would be less 
time-intensive for teachers and would be far more feasi-
ble to train teachers on. The present study compares two 
levels of data use: intervention customized at an initial 
timepoint only (IC-only) and initial customization plus 
DBDM (IC+DBDM) adjustments based on students’ 
responsiveness to the intervention.

Decision-Making Within Small Groups. Within schools, it is 
often a challenge to have flexible grouping due to schedul-
ing restraints and limited personnel. Despite this “real life” 
challenge, many studies of DBDM examine small-group 
interventions wherein students change grouping based on 
their response to instruction (e.g., Coyne et al., 2013; Den-
ton et al., 2013; Mathes et al., 2005). Alternatively, some 
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studies targeted instructional adjustments for one student 
each lesson (Vaughn et al., 2012), which does not consis-
tently address individual students’ needs or the needs of stu-
dents within the group who are responsive to instruction. 
For the present study, intervention was delivered in small 
groups and students remained in their small groups regard-
less of the DBDM outcome.

Study Purpose

For students who show inadequate response to evidence-
based intervention, intensification using DBDM is recom-
mended (NCII, 2013). Although there is evidence to support 
the use of DBDM, there is a paucity of research for DBDM 
in the upper elementary grades. Moreover, DBDM remains 
a challenge for teachers to implement, necessitating research 
that explores ways to improve the feasibility of DBDM. As 
such, this experiment addressed four research questions.

Research Questions

Research Question 1 (RQ1): What are the effects of 
IC-only of an MWR intervention compared with busi-
ness-as-usual (BAU) on reading outcomes for Grade 4 
and 5 students with word reading difficulties?
Research Question 2 (RQ2): What are the effects of IC 
+ DBDM of an MWR intervention compared with BAU 
on reading outcomes for Grade 4 and 5 students with 
word reading difficulties?
Research Question 3 (RQ3): What are the effects of 
IC + DBDM compared with IC-only on reading out-
comes for Grade 4 and 5 students with word reading 
difficulties?
Research Question 4 (RQ4): Are the effects of either 
treatment moderated by student characteristics, (i.e., ini-
tial levels of word reading or LEP)?

Method

Participants

Participants were recruited from four public charter schools 
in Texas using a two-step screening process. Administrators 
were asked to nominate Grades 4 and 5 students who dem-
onstrated difficulties with word reading per school-collected 
data. Nominated students were then administered a screen-
ing assessment and qualified for the study if they scored at or 
below the 25th percentile on at least one of the two subtests 
of the Test of Word Reading Efficiency–Second Edition 
(TOWRE-2; Torgesen et al., 2012). In all, 159 students were 
nominated, and 109 students returned parent consent forms.

The final sample consisted of 88 students (52% female) 
who met screening criteria and assented to participation: 
47 Grade 4 students and 41 Grade 5 students. The average 

age was 10.24 years (SD = 1.27) and 55% of the sample 
were identified as having LEP (i.e., basic or intermediate 
performance on the Texas English Language Proficiency 
Assessment System). According to school records, 86 stu-
dents were White and 2 were Black. Their ethnicity was 
further reported as White Hispanic (n = 81) or non-His-
panic. Nineteen students were receiving special education 
services, with the majority served under the specific learn-
ing disability category (n = 13). Table 1 presents demo-
graphic information disaggregated by condition.

To determine baseline equivalence, chi-square analy-
ses were conducted that compared categorical variables 
between each of the conditions (i.e., LEP, SWD, ethnicity, 
gender). Then, we conducted one-way analysis of variance 
(ANOVA) to compare students’ scores on each measure 
between conditions. No baseline differences were detected 
based on condition. Overall attrition was 2.2% with one 
student being withdrawn from each treatment condition; 
conservative standards indicate low attrition and no 
expected differential attrition (What Works Clearinghouse, 
2014).

Study Procedures

The first 5 weeks of intervention were parallel for students 
in both the IC-only and IC + DBDM conditions, wherein 
both conditions received the initial customization described 
below. Following the fifth week of instruction, students in 
the IC-only condition (n = 28) continued with these cus-
tomized intervention sessions, whereas students in the IC 
+ DBDM condition (n = 31) had their intervention 
adjusted based on DBDM procedures (see Figure 1). 
Intervention sessions were delivered by a tutor in small 
groups of three to five students during the typical school 
day in classrooms and intervention spaces. The total inter-
vention dosage consisted of 38 to 40 sessions, for 30 to 40 
min per session (M = 35.42; SD = 5.18).

MWR intervention. The MWR intervention used in this 
study consisted of seven key instructional components as 
developed and tested by Toste and colleagues (2017a, 
2019). The first component of each lesson was a “Warm-
Up,” during which students reviewed prerequisite vowel 
patterns (e.g., short vowels, vowel digraphs, diphthongs, 
r-controlled vowels) necessary to read multisyllabic words 
through explicit instruction and practice opportunities with 
the patterns isolated and in words. The next component was 
“Affix Bank,” during which tutors explicitly taught new 
affixes and sample words that contained the affix, and stu-
dents added the affix to their “bank” of prefixes and suf-
fixes. Affixes were selected from a list of the most 
commonly used prefixes and suffixes for students in third 
through ninth grades (White et al., 1989). The next three 
components focused on structural analysis of words and 
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automaticity. During “Word Play,” students added affixes 
to targeted base words while playing games. “Beat the 
Clock” had students practice a peel-off strategy wherein 
they circled affixes, chorally read affixes in isolation, cho-
rally read whole words, and then completed timed readings. 
The next component, “Write Word,” had students practice 
encoding multisyllabic words using the targeted affix. The 
final two components focused on repeated exposure and 

fluency. During “Speedy Read,” students read aloud from a 
bank of high frequency words that included both monosyl-
labic words that contained the prerequisite vowel patterns 
and multisyllabic words. Finally, “Text Reading” consisted 
of repeated reading of sentences, maze or cloze sentences, 
and passages. For a full description of the components of 
the intervention and sample materials, see Toste, et al., 
2017b.

Table 1. Demographic Data for Participants in the MWR Study.

Demographic
IC-onlya

(n)
IC + DBDMb

(n)
BAUc

(n)

Totald

n %

Gender
 Male 10 17 15 42 48
 Female 17 15 14 46 52
Grade
 4 16 16 15 47 53
 5 11 16 14 41 47
Ethnicity
 Hispanic 25 29 27 81 92
 Black 2 2 1 5 6
 White 0 1 1 2 2
 Other 0 0 0 0 0
FRL 28 31 29 88 100
Identified disability 7 5 7 19 22
Limited English proficiency 14 18 16 48 55

Note. IC-only = initial customization; IC + DBDM = initial customization + data-based decision making; BAU = business-as-usual; FRL = free and 
reduced-price lunch.
an = 28. bn = 31. cn = 29. dN = 88.

Figure 1. Research design for study on effects of data use on upper elementary reading.
Note. IC-only = initial customization; IC + DBDM = initial customization + data-based decision making; BAU = business-as-usual;  
MWR = multisyllabic word reading intervention.
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Differences between treatment conditions
Initial customization. Students in each condition were 

assigned to customized tutoring groups based on their 
skill profile, determined by their performance on a diag-
nostic assessment (Houghton Mifflin, 2001). All interven-
tion components were included in the customized tutoring 
groups, with time in each component adjusted based on 
student need. Students who demonstrated mastery of mono-
syllabic decoding patterns received the base MWR inter-
vention. Students who did not demonstrate mastery of 
these prerequisite skills (i.e., low decoders, n = 41 total; 
n = 22 IC-only; n = 19 IC + DBDM) received adjusted 
MWR intervention lessons, with time in each component 
adjusted so that there was more focus on decoding instruc-
tion (MWR-D; see Table 2).

MWR lessons. MWR lessons focused on applied practice, 
with less focus on explicit decoding instruction. More time 
with applied practice in the “Speedy Read” and “Text Read-
ing” components allowed students to apply newly learned 
skills at an increased rate to promote the generalized fluent 
reading of multisyllabic words. The lessons followed the 
scope and sequence of the original intervention developed 
by Toste and colleagues (2017a). Warm-ups progressed 
from short to long vowels, r-controlled vowels, diphthongs, 
and vowel flexing. The latter half of intervention reviewed 
each of these remedial skills. Affixes targeted were grouped 

each day based on similarity of meaning (e.g., dis-, un-, 
sub) or morphological features (e.g., inflectional suffixes).

MWR-D lessons. MWR-D lessons focused on explicit 
instruction and decoding practice, with less focus on applied 
practice. Increased time in “Warm-Up” allowed for addi-
tional instruction and practice of remedial skills, increased 
time in “Affix Bank” allowed for increased explicit teach-
ing of new affixes, and increased time in “Beat the Clock” 
allowed for more opportunities to use strategies on multisyl-
labic words. The scope and sequence for MWR-D lessons 
was aligned with the MWR lessons, with the exception of 
warm-up remedial skills targeted. Students started with the 
same progression of vowels and then, rather than review, 
other remedial skills were taught (i.e., common blends, 
digraphs, trigraphs).

Initial customization with DBDM. Following the fifth 
week of instruction, students in the IC + DBDM condition 
had their intervention adjusted based on DBDM procedures.

Identifying response. Adequate or inadequate response 
was assessed by the primary author using CBM-R and 
SSMM scores collected by tutors weekly. First, an expected 
ROI of 1.5 words per minute per week was chosen (Deno 
et al., 2001; Jenkins & Terjeson, 2011). After collecting 
baseline data, the following formula was used to calculate 

Table 2. Time Adjustments for MWR and MWR-D Lesson Customizations.

Component Description

Time (min)

MWR MWR-D

Initial customization
1. Warm-up Review and practice prerequisite skills, focusing on target vowel patterns in 

isolation and in words.
2 7

2. Affix Bank Explicit instruction of new affixes. Students write the affix in their Affix Bank. 3 5
3. Word Play Alternating games that focus on combining newly learned affixes with base 

words.
5 6

4. Beat the Clock Peel-off strategy wherein students circle affixes, read the affixes, read the 
words, and then complete timed readings of words.

9 8

5. Write Word Students write two to three syllable words with targeted affix 5 5
6. Speedy Read Timed reading of high-frequency words, words with prerequisite letter 

patterns, and multisyllabic words
8 5

7. Text Reading Repeated readings of sentences and passages 8 4
Initial customization + DBDM

1. Warm-up 2 7
2. Affix Bank 3 5
3. Beat the Clock 9 7
4. Word Play 6 5
5. Speedy Read 8 4
6. Adjusted Instruction 12 12

Note. MWR = multisyllabic word reading intervention; MWR-D = multisyllabic word reading intervention with additional decoding instruction;  
DBDM = data-based decision making.
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outcome goals: Outcome = Baseline + (5 weeks × 1.5 
wcpm). After 5 weeks of data collection, ordinary least 
squares regression was used to determine a line of best 
fit for the data; then, the expected ROI was visually com-
pared with the observed ROI (Ardoin et al., 2013). Stu-
dents whose observed ROI was below the expected ROI on 
both measures, or who were below the expected ROI on 
SSMM but above on CBM-R, were considered inadequate 
responders. Students who were below the expected ROI on 
CBM-R but above the expected ROI on the SSMM, or who 
were above the slope on both measures, were considered 
adequate responders because the SSMM may have been 
more sensitive to growth (VanDerHeyden & Burns, 2018). 
Finally, administration of a mid-point diagnostic assessment 
provided information that allowed for selection of remedial 
skills to target during explicit instruction. The diagnostic 
assessment was administered at the mid-point because the 
decoding skills assessed were those targeted explicitly in 
the intervention, and thus could be expected to have shifted 
during the course of intervention (see “Data Collection and 
Measures” section).

Instructional adjustments. For 12 min of each lesson, 
students who demonstrated inadequate response (n = 18) 
received additional teacher-led explicit instruction, whereas 
students who demonstrated adequate response (n = 13) 
engaged in peer-led practice. These changes to the deliv-
ery format were in addition to the initial customizations 
to maintain the instructional emphases of the customized 
lessons; however, “Write Word” and “Text Reading” were 
removed from both customizations to allow time for the 
instructional adjustments (see Table 2). “Write Word” was 
removed because it was the only component that would not 
detract from time spent reading, while “Text Reading” was 
removed because students spent time with connected text 
reading within the instructional adjustments. Students were 
trained on the routines of the adjusted lessons during the 
two instruction blocks immediately following the decision.

Teacher-led instruction consisted of explicit instruction 
on skills for which students lacked proficiency based on the 
diagnostic assessment, as well as increased exposure to 
multisyllabic words with immediate, corrective feedback. 
First, explicit instruction of decoding rules and patterns was 
provided in mini-lessons, followed by modeling and prac-
tice. A scope and sequence was developed for the mini-les-
sons (i.e., short vowels, blends, digraphs, vowel teams, 
multisyllabic word reading). A targeted scope and sequence 
of lessons to teach from the mini-lesson book was then pro-
vided for each tutoring group, resulting in eight unique 
mini-lesson sequences with 18 mini-lessons each. The 
mini-lessons were more intensive because of the increased 
explicit, targeted instruction (Vaughn et al., 2012). Next, 
flashcards were used with multisyllabic words containing 
affixes that were taught in the main part of the lesson. As the 

words included the same affixes taught in the intervention 
sessions, students had an additional opportunity for review 
of the lesson content. Finally, students read from the con-
nected text of the main lesson to apply skills in context. The 
flashcards and connected text reading followed the same 
sequence for the teacher-led instruction. Flashcards and 
connected text reading were more intensive because there 
was a decreased teacher–student ratio and increased imme-
diate targeted feedback and error correction (e.g., Vaughn 
et al., 2012).

Peer-led practice was considered less intensive because 
students did not receive teacher feedback or explicit instruc-
tion during this time, but students still had guided practice 
as well as immediate feedback and error correction from 
peers (Greenwood et al., 1989). Peer practice was modeled 
after the “Partner Reading” component of Peer-Assisted 
Learning Strategies (PALS; D. Fuchs et al., 1997). Using 
decodable books with multisyllabic words, students identi-
fied and chunked multisyllabic words into their word parts 
before reading. Then, students read aloud for 4 min each, 
followed by retelling the story for 1 min. Their partner acted 
as a coach and helped the student notice and correct errors 
while reading.

Business-as-usual. Students in treatment conditions received 
the present study’s intervention during their school’s stan-
dard intervention block. Based on interviews with class-
room teachers, during the standard intervention block 
comparison students participated in independent reading, 
small-group teacher-designed reteach of comprehension 
skills, small-group Leveled Literacy Intervention (Fountas 
& Pinnell, 2009), online independent work with IXL Learn-
ing, assignments with the teacher related to preparation for 
the state standardized assessment, or homework. Teachers 
were also asked to describe how they used data to inform 
instruction and intervention. They reported primarily using 
informal sources of data (e.g., exit tickets, mastery mea-
sures, unit tests) to determine which students were in need 
of small-group support, to adjust small skill-based groups, 
and to select skills that needed to be taught again.

Implementation Fidelity

All tutors worked with groups in each condition. All inter-
vention sessions were audio-recorded and uploaded on a 
weekly basis. Upon conclusion of intervention, 30% of 
each tutor’s audio recordings within each condition were 
selected at random and scored for fidelity by a trained 
research assistant (RA). The RA met a minimum of 90% 
interrater agreement with the primary investigator prior to 
scoring remaining audios. Fidelity was assessed with a 
checklist that included adherence to general and interven-
tion-specific features for each condition. The number of 
items observed was divided by the total number of items in 
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each session to calculate fidelity. In addition, a rubric was 
used that assessed quality of instructional pacing, error cor-
rections, and behavioral corrections, scored on a Likert-
style scale of 0 (poor) to 3 (high).

The overall mean implementation adherence score 
across components, conditions, and interventionists was 
89.52% (SD = 7.98%). Mean implementation adherence 
scores for IC-only and IC + DBDM were 88.80% (SD = 
8.88) and 90.02% (SD = 7.31), respectively. The overall 
mean quality score across conditions, sessions, and tutors 
was 2.98 (SD = 0.18). Across conditions, the scores were 
2.96 (SD = 0.19) for pacing, 3.0 (SD = 0) for corrections, 
and 2.99 (SD = 0.25) for behavior management. Mean 
quality scores for IC-only and IC + DBDM were 3.00 
(SD = 0) and 2.97 (SD = 0.17), respectively.

Data Collection and Measures

All participants completed a measure of word reading flu-
ency during screening. Pretest and post-test assessment 
batteries consisted of measures of (a) word reading 
and (b) fluency and comprehension. During intervention, 
progress was monitored weekly. Finally, students were 
administered a diagnostic assessment prior to receiving 
intervention, and students in the IC + DBDM condition 
were administered this assessment again at the mid-point 
of the study. A trained team of RAs along with tutors 
administered assessments individually to students with the 
exception of the Test of Silent Reading Efficiency and 
Comprehension (TOSREC), which was administered in 
small groups. All assessments were double scored by two 
assessors prior to data entry.

Screening. The TOWRE-2 is a standardized, norm-refer-
enced test of word reading that consists of two subscales, 
Sight Word Efficiency and Phonemic Decoding Efficiency, 
which measure the amount of real and pronounceable non-
sense words a student can read in 45 s, respectively. Test–
retest reliability ranges from .89 to .93 for students in 
Grades 1 through 12 (Torgesen et al., 2012).

Pre- and Post-test Assessment Battery
Word reading. Students completed two subtests from the 

Woodcock Reading Mastery Tests–Third Edition (WRMT-
3; Woodcock, 2011). The Word Attack (WA) and Word 
Identification (WID) subtests are untimed measures that 
assess decoding and word recognition, with test–retest reli-
ability for Grades 3 to 8 of .88 and .92, respectively (Wood-
cock, 2011).

Fluency and comprehension. The WRMT-3 Passage Com-
prehension (PC) subtest uses a cloze passage structure to 
measure comprehension. Test–retest reliability for this 
measure is reported to be .90 for Grades 3 to 8 (Woodcock, 

2011). The TOSREC (Wagner et al., 2010) was also used 
to measure fluency and comprehension. During this 3-min 
assessment, students silently read sentences and determine 
whether the sentence is truthful or not. Students are scored 
based on the number of total correct responses, with incor-
rect responses subtracted from the total. Alternate form reli-
ability coefficients are reported at .86 for Grade 4 and .89 
for Grade 5 (Wagner et al., 2010).

Progress monitoring. The Fastbridge CBM-R measures 
the words students can read correctly during a 1-min read-
ing of an instructional-level passage (Christ et al., 2014). 
Instructional level was determined as the highest-level pas-
sage in which a student could read 10 to 50 words with 90% 
accuracy (Stecker & Lembke, 2011) and was determined 
during administration of the pretest battery. The alternate 
form reliability ranges from .87 to .92 for Grades 2 through 
3 level passages, and .92 to .95 for Grades 4 through 6 level 
passages, both administered to students across elementary 
grade levels (i.e., Grades 1–5). The second subtest of the 
Big Word Reading Test (Toste et al., 2019), which consists 
of 94 multisyllabic words with learned affixes, was modi-
fied for the SSMM. Internal reliability is reported to be .94 
to .93 (pre to post). For the SSMM, a subset of 50 words, 
controlled for a number of syllables in the words, were 
randomly selected and ordered to create a unique word list 
each week. Students were scored on the number of words 
read correctly in 1 min.

Diagnostic assessment. The reading and decoding portion of 
the Houghton Mifflin (2001) was used to assess skills in 
need of remediation. This 5-min section measured knowl-
edge of short vowel sounds in consonant-vowel-consonant 
words, digraphs, trigraphs, consonant blends, r- and l-con-
trolled vowels, vowel diphthongs, and MWR with various 
syllable types (closed; silent e; open, closed; open, silent e; 
consonant -le; r-controlled, vowel team).

Data Analysis

To account for clustering in the data and the potential 
increase in Type 1 error, parameters were estimated as 
multilevel (Hox, 2002) using Stata statistical software 
(StataCorp, 2019). Benjamini–Hochberg corrections were 
used with a false discovery rate of .05 to account for the 
multiple contrasts (Benjamini & Hochberg, 1995). To deter-
mine appropriate modeling, specifically the need for mod-
els that account for two-level partial nesting (Roberts & 
Roberts, 2005) or cross-classification (Luo et al., 2015), 
unconditional models as follows were run:

Level1

Level 2

Y = +eij 0j ijβ

β γ0 00 0j ju= +
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where Yij represents an individual student’s reading out-
come at post-test, β0 j  is the intercept representing the mean 
post-test score for all participants at post-test in classroom 
j, γ00  represents the grand mean intercept, and u j0  is the 
deviation of the mean of classroom j from the grand mean. 
Significant school-level variance with intraclass correla-
tion coefficients (ICCs) ranging from .00 to .24 substanti-
ated the need for multilevel models (Hedges & Hedberg, 
2007). As tutor-level ICCs ranged from <.00 to .02, cross-
classification and partial nesting were not considered within 
the remaining models.

Next, fully specified hypothetical models were ana-
lyzed. In the first and second models, post-test scores were 
modeled as a function of the student’s grand mean centered 
pretest score, as well as the treatment students received. 
Specifically, the hypothetical model was as follows:
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where Yij represents an individual student’s post-test score, 
β0j is the expected class average, β1j represents the esti-
mated slope for students who received IC-only compared 
with the comparison condition, β2j represents the estimated 
slope for students who received IC + DBDM compared 
with the comparison condition, and β3j represents the 
expected pretest slope on the outcome of interest. The sec-
ond model was identical to the first model but β1j compared 
IC + DBDM with IC-only, with β2j being the comparison 
condition. Results from the hypothetical models indicated 
significant variance in the intercept across classrooms for 
Woodcock Reading Mastery Test–WID ( τoj =1 18. ), WA 
(τoj = 2 87. ), and PC ( τoj =14 70. ), which substantiated the 
need for random effects of intercept. Although it was 
hypothesized that pretest may randomly vary by classroom, 
random slopes for pretest were non-different from zero 
across outcomes and thus modeled as fixed. Then, moder-
ated effects models were run that added upon the condi-
tional models with a full set of hypothesized explanatory 
variables (i.e., initial levels of word reading performance, 
LEP). To assess moderation, interactions were run between 
each treatment and each moderator of interest.

Results

The following sections describe our model tests and results 
for each of the research questions based on final models. Table 
3 presents the descriptive statistics for pre- and post-test by 
condition, and Table 4 presents estimated treatment effects. 

Table S1 in the online supplemental materials presents pre- 
and post-test scores disaggregated by LEP and LD identifica-
tion, as well as by MWR and MWR-D customizations.

Empirical Main Effects Models

To address RQ1, we examined the effects of IC-only com-
pared with BAU on reading outcomes. Students in both 
IC-only and BAU conditions performed similarly on the 
WRMT-3 word reading subtests of WID, β =−0.65, t(85) = 
−0.26, p = .81, WA, β = 2.99, t(85) = 0.99, p = .40, and 
PC, β = 3.29, t(85) = 1.06, p = .37. Students in the IC-only 
condition performed significantly lower on the TOSREC, 
β = −8.30, t(85) =−4.28, p = .00, than students in BAU. 
Students in both conditions performed similarly on the flu-
ency measure of CBM-R, β = −6.99, t(85) = −1.55, 
p = .16, but students in the IC-only condition significantly 
outperformed students in BAU on the SSMM, β = 7.14, 
t(85) = 4.40, p = .00.

Next, to address RQ2, we examined the effects of IC + 
DBDM compared with BAU. Students in both IC + DBDM 
and BAU conditions performed similarly on the WRMT-3 
word reading subtest of WID, β = −0.57, t(85) = −0.29, 
p = .81, but IC + DBDM significantly outperformed stu-
dents in BAU on WA, β = 7.68, t(85) = 2.66, p = .00. 
Students performed similarly on the WRMT-3 PC subtest, 
β = 1.05, t(85) = .35, p = .80, and students in IC + DBDM 
performed significantly lower than students in the com-
parison condition on the TOSREC, β = −4.50, t(85) = 
−2.37, p = .03. Although students performed similarly on 
the CBM-R, β = −3.42, t(85) = −0.79, p = .50, IC + 
DBDM significantly outperformed BAU on the SSMM, β 
= 9.68, t(85) = 6.22, p = .00.

RQ3 examined effects of IC + DBDM compared with 
IC-only. Students in both treatment conditions performed 
similarly on WID, β = 0.08, t(85) = 0.04, p = .97; WA, 
β = 4.69, t(85) = 1.57, p = .16; PC, β = −2.24, t(85) = 
−0.73, p = .53; TOSREC, β = 3.81, t(85) = 1.99, p = .07; 
CBM-R, β = 3.56, t(85) = 0.80, p = .50; and SSMM, 
β = 2.54, t(85) = 1.60, p = .16.

Moderated Effects Models

RQ4 considered whether the effects of treatment were mod-
erated by student characteristics. Initial word reading sig-
nificantly moderated the effects of the intervention for the 
IC-only condition, β = -.47, t(85) = −2.74, p = .01, for 
TOSREC. An adapted Johnson–Neyman technique indi-
cated that clinical significance began for students who per-
formed at or above −5.02 points below the mean (standard 
score of approximately 72). That is, the effects of the 
IC-only treatment were poorer for students with a standard 
score of 72 or above on the TOSREC. There were no other 
significant moderators of the effects based on initial word 
reading or LEP status.
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Discussion

The purpose of this study was to estimate the effects of data 
use to customize and target an intervention for students with 
or at risk for RD in the upper elementary grades. Significant 
positive effects were detected for both treatments compared 
with BAU on multisyllabic word reading, and additionally 
for IC + DBDM on decoding. Students in both treatment 
conditions performed significantly worse on comprehen-
sion efficiency than BAU, with initial word reading moder-
ating these effects for students in IC-only. There were no 
other significant moderators of effects based on initial word 
reading or LEP. Potential explanations for these findings 
will be discussed in detail in the following sections.

To What Extent Does Data Use Improve 
Reading Outcomes?

Findings related to word reading. Results indicated that stu-
dents in the IC-only (g = .47) and IC + DBDM (g = 1.12) 
conditions both significantly outperformed their peers in the 
BAU condition on the researcher-designed SSMM. This 
finding aligns with the study of the base intervention tested 
by Toste and colleagues (2019) with a sample of Grades 4 
and 5 students. Students in upper elementary grades are 
noted to be less responsive to intervention; thus, it is quite 
challenging to improve reading outcomes for students in 
these grades (Vaughn & Wanzek, 2014). This is particularly 
meaningful because multisyllabic words represent a major-
ity of new words upper elementary students are exposed to 
(Kearns et al., 2016) and often carry the meaning of the text 
(Archer et al., 2003). Improving upper elementary students’ 
ability to read multisyllabic words is no small feat and may 
have major impacts on text accessibility.

Toste and colleagues reported a positive effect on WID 
(g = .26), whereas our observed effects were negligible. 

Often, tutors conducted progress monitoring while students 
were engaged in sight word reading in pairs (i.e., “Speedy 
Read”). This intervention component is directly aligned 
with word recognition. Because the students worked in 
pairs with less teacher feedback and error correction, this 
may have detracted from the effects on WID. However, stu-
dents in the IC + DBDM condition significantly outper-
formed BAU on WA (g = .87), whereas students in IC-only 
also outperformed comparison peers (g = .26) but this find-
ing was not significant. This finding aligns with the find-
ings noted by Toste and colleagues (2019; g = .43), with a 
substantially larger effect noted for students in the IC + 
DBDM condition. One possible explanation for the signifi-
cant and larger effects associated with IC + DBDM is the 
targeted decoding mini-lessons within teacher-led instruc-
tion that were designed to remediate skill deficits. 
Intensification of an intervention using targeted, explicit 
instruction may, therefore, be a particularly beneficial 
adjustment within the DBDM process. This would lend 
support to the importance of making qualitative (e.g., 
changing content delivery method, increasing opportunities 
to respond) rather than quantitative (e.g., decreasing group 
size, increasing dosage) instructional adjustments when 
intensifying intervention (NCII, 2013). This is further sup-
ported by findings reported in a systematic review of long-
term reading interventions for struggling readers in 4th 
through 12th grades, which indicated that quantitative inter-
vention features did not improve the overall effects of read-
ing interventions (Wanzek et al., 2013). Unlike previous 
studies, the present study made only qualitative adjust-
ments, thus lending empirical evidence to this method for 
intensifying intervention with struggling upper elementary 
readers.

Findings related to connected text reading fluency and 
comprehension efficiency. Findings indicated that students 

Table 3. Pre- and Post-Test Descriptive Statistics for the Full Sample.

Measure

Pretest Post-test

IC-onlya

M (SD)
IC + DBDMb

M (SD)
BAUc

M (SD)
IC-onlya

M (SD)
IC + DBDMb

M (SD)
BAUc

M (SD)

TOWRE 76.15 (10.60) 81.48 (8.86) 77.24 (9.55)  
WID 81.23 (11.81) 85.65 (11.94) 83.38 (15.61) 84.96 (12.81) 88.77 (9.66) 87.41 (17.83)
WA 85.04 (15.15) 88.48 (12.24) 88.14 (16.63) 89.15 (14.73) 96.32 (13.72) 88.38 (16.62)
PC 76.65 (10.69) 79.23 (10.95) 76.45 (11.63) 81.92 (15.63) 81.52 (10.88) 78.62 (14.00)
TOSREC 76.69 (9.69) 79.35 (9.90) 74.03 (9.92) 74.04 (8.40) 79.74 (10.66) 80.45 (10.51)
CBM-R 88.27 (32.60) 95.77 (29.35) 86.03 (32.24) 90.65 (32.27) 100.68 (28.61) 95.72 (34.11)
SSMM 19.46 (11.15) 20.61 (9.66) 19.59 (10.12) 32.35 (11.62) 35.87 (9.89) 25.31 (10.48)

Note. IC-only = initial customization; IC + DBDM = initial customization + data-based decision making; BAU = business-as-usual; TOWRE = Test 
of Word Reading Efficiency; WID = Woodcock Reading Mastery Test–Word Identification; WA = Woodcock Reading Mastery Test–Word Attack; 
PC = Woodcock Reading Mastery Test–Passage Comprehension; TOSREC = Test of Silent Reading Efficiency and Comprehension; CBM-R = 
Curriculum-Based Measurement–Reading; SSMM = specific subskill mastery measurement.
an = 26. bn = 31. cn = 29.
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did improve their fluency in reading multisyllabic words 
in isolation; however, they did not perform as well with 
measures that involved connected text reading. On the 
TOSREC, students in IC-only (g = −1.21) and IC + 
DBDM (g = −.82) performed significantly worse than 
their peers in the BAU condition. As the TOSREC 

requires fluency to comprehend efficiently, it is possible 
that this finding was related to students’ overall reading 
fluency. The moderate, though not significant, negative 
effects observed on the CBM-R when comparing IC + 
DBDM (g = −.41) and IC-only (g = −.57) to BAU may 
support this explanation.

Table 4. Estimated Treatment Effects.

Fixed effect Estimate 95% CI SE t p-value ES

WID 0.82 0.07  
 Pretest [0.69, 0.96] 0.07 11.87 .00  
 IC-only vs. BAU −0.65 [−5.09, 3.78] 2.26 −0.26 .81 −0.02
 IC + DBDM vs. BAU −0.57 [−4.82, 3.68] 2.17 −0.29 .81 −0.10
 Constant 87.75 [84.48, 91.01] 1.67 52.66 .00  
 IC + DBDM vs. IC-only 0.08 [−4.32, 4.49] 2.25 0.04 .97 −0.08
 Constant 87.10 [83.65, 90.54] 1.76 49.55 .00  
WA 0.69 0.08 8.26  
 Pretest [0.52, 0.85] .00  
 IC-only vs. BAU 2.99 [−2.94, 8.92] 3.03 0.99 .40 0.26
 IC + DBDM vs. BAU 7.68 [2.03, 13.33] 2.88 2.66 .00 0.87
 Constant 88.19 [83.73, 92.65] 2.27 38.79 .00  
 IC + DBDM vs. IC-only 4.69 [−1.16, 10.54] 2.99 1.57 .16 0.60
 Constant 91.18 [86.49, 95.87] 2.39 38.09 .00  
PC 0.61 0.11 5.31  
 Pretest [0.38, 0.83] .00  
 IC-only vs. BAU 3.29 [−2.81, 9.39] 3.11 1.06 .37 0.10
 IC + DBDM vs. BAU 1.05 [−4.82, 6.92] 3.00 0.35 .80 0.02
 Constant 80.70 [74.92, 86.48] 2.95 27.37 .00  
 IC + DBDM vs. IC-only −2.24 [−8.28, 3.81] 3.08 −0.73 .53 −0.09
 Constant 83.98 [78.02, 89.95] 3.04 27.59 .00  
TOSREC  
 Pretest 0.71 [−.56, 0.87]] 0.08 8.94 .00  
 IC-only vs. BAU −8.30 [−12.11, –4.50] 1.94 −4.28 .00 −1.21
 IC + DBDM vs. BAU −4.50 [−8.21, –0.78] 1.89 −2.37 .03 −0.82
 Constant 82.39 [79.75, 85.02] 1.34 61.28 .00  
 IC + DBDM vs. IC-only 3.81 [0.06, 7.54] 1.91 1.99 .07 0.39
 Constant 74.08 [71.34. 76.83] 1.40 52.87 .00  
CBM-R 0.86 0.06 14.70  
 Pretest [0.75, 0.97] .00  
 IC-only vs. BAU −6.99 [−15.84, 1.85] 4.51 −1.55 .16 −0.57
 IC + DBDM vs. BAU −3.42 [−11.95, 5.11] 4.35 −0.79 .50 −0.41
 Constant 99.32 [93.23, 105.42] 3.11 31.92 .00  
 IC + DBDM vs. IC-only 3.57 [−5.18, 12.32] 4.46 0.80 .50 0.16
 Constant 92.33 [85.91, 98.76] 3.28 28.17 .00  
SSMM 0.86 0.06 13.31  
 Pretest [0.73, 0.98] .00  
 IC-only vs. BAU 7.14 [3.96, 10.33] 1.63 4.40 .00 0.47
 IC + DBDM vs. BAU 9.68 [6.63, 12.73] 1.56 6.22 .00 1.12
 Constant 25.59 [23.40, 27.78] 1.12 22.90 .00  
 IC + DBDM vs. IC-only 2.54 [−0.60, 5.68] 1.60 1.59 .16 0.65
 Constant 32.74 [30.42, 35.05] 1.18 27.73 .00  

Note. All p values were corrected using Benjamini–Hochberg corrections. CI = confidence interval; WID = Woodcock Reading Mastery Test–Word 
Identification; IC-only = initial customization; BAU = business-as-usual; IC + DBDM = initial customization + data-based decision making; WA = 
Woodcock Reading Mastery Test–Word Attack; PC = Woodcock Reading Mastery Test–Passage Comprehension; TOSREC = Test of Silent Reading 
Efficiency and Comprehension; CBM-R = Curriculum-Based Measurement–Reading; SSMM = specific subskill mastery measurement; ES = Effect Sizes.
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Verbal efficiency theory may help to explain findings 
related to fluency and comprehension efficiency. This the-
ory posits that dysfluent reading affects comprehension 
because the energy students spend decoding words clogs 
the working memory and thus limits the space to engage 
with the text for the purpose of making meaning (Perfetti, 
1985). Although the intervention developed by Toste and 
colleagues (2017a, 2019) was designed to promote automa-
ticity and reduce cognitive load while reading multisyllabic 
words, this may not have translated into fluent reading in 
the present study. This is because, while the base interven-
tion included substantial time with connected text reading, 
there was less time spent on this segment for students who 
received increased decoding lessons (MWR-D). Moreover, 
students in BAU were often engaged in connected text read-
ing in their school-based interventions, which compounds 
the negative effects that may have occurred as a result of the 
instructional focus. Connected text reading has been found 
to be highly effective for students with or at risk for RD 
(Swanson et al., 2009). It is, therefore, possible that the rela-
tively reduced exposure to multisyllabic words in context 
could have affected fluency. Verbal efficiency theory would 
indicate students were expending more energy on reading 
accurately at the expense of fluency and comprehension. 
Although Toste and colleagues did not measure fluency, our 
findings align with theirs on PC. As PC is related to fluency, 
it is possible findings would have aligned on fluency, pro-
viding further support for this theory.

Potential value-added of DBDM. The central focus of this 
study was to compare interventions with varying levels of 
data use. Both conditions were customized initially using 
diagnostic data, but ongoing progress monitoring data were 
used to target instruction for students in the IC + DBDM 
condition. Findings indicated that students in IC + DBDM 
did not significantly outperform students in IC-only. How-
ever, effect sizes indicate that students in IC + DBDM had 
greater gains than students in IC-only on the SSMM (g = 
.65), WA (g = .60), and TOSREC (g = .39). Although not 
significant, these moderate to large effect sizes may support 
the use of DBDM in upper elementary grades within the 
context of a word reading intervention, particularly when 
the relatively short duration of the DBDM treatment is 
taken into account (Kraft, 2020).

Do Student Characteristics Influence 
Intervention Effects?

In line with the previous study of the base intervention, 
there was no significant moderation of the effects of treat-
ment on reading outcomes based on LEP status (Toste et al., 
2019). Initial word reading did moderate effects for perfor-
mance on the TOSREC; specifically, the effects of IC-only 
treatment compared with BAU were poorer for students 

who performed relatively higher on initial word reading 
(i.e., standard score of 72 and above on TOWRE-2). In the-
ory, students with higher levels of initial word reading 
would likely have been placed in MWR tutoring groups; 
however, based on the diagnostic assessment of untimed 
decoding skills, only four students were in one MWR tutor-
ing group in this condition. In contrast, 15 students in 
IC-only scored above the 72 cut-off that was associated 
with poorer TOSREC outcomes. These students may have 
benefited from the additional embedded text practice of 
MWR lessons. The fact that initial word reading was not a 
significant moderator of the effects of IC + DBDM also 
supports the idea that the extra fluency practice after the 
first 5 weeks may have supported comprehension efficiency 
for students with higher initial word reading. Although 
comprehension was not the focus of this intervention, it is 
essential to determine how to support the scope of reading 
needs of struggling learners who may have different initial 
levels of reading.

Study Limitations and Future Directions

The first limitation of the present study is that it may have 
been underpowered. Power analyses called for 12 teachers, 
with five students per teacher; however, the four schools 
recruited each had only one reading teacher. We, therefore, 
recommend caution when interpreting results; however, the 
present study presents a promising preliminary investiga-
tion of this important topic and warrants further research to 
confirm results. A second limitation is related to duration 
and dosage. Due to school scheduling, students received 38 
to 40 sessions, for 30 to 40 min each session. It is possible 
that the time during which the two treatments differed was 
also too brief to determine effects; thus, future research over 
a longer duration is needed. An additional limitation of the 
present study is that of generalizability; students were 
mostly Hispanic and LEP, which limits generalizability to 
other populations of students. Another limitation is that, 
although tutors implemented progress monitoring and 
instructional adjustments, data-based decisions were made 
by the primary author. We note, however, that the ultimate 
goal of this study was to better understand the effects of 
frequency of data-based decisions and student response to 
establish an evidence base for practices that may inform 
teacher practice. Future research is needed to determine the 
effects of teacher implementation.

Relatedly, future research may evaluate the effects of 
each of the instructional adjustments made within the 
DBDM condition to further support teacher implementa-
tion. Finally, the present study utilized a researcher-devel-
oped measure of MWR as there are no standardized 
measures of this skill. It has been previously demonstrated 
that smaller effects are found on standardized measures 
compared with researcher-developed measures, a finding 
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that is apparent in the present study (e.g., Edmonds et al., 
2009). Future research is needed to develop a standardized 
MWR measure to further support findings.

Implications for Practice

Findings from this study indicate that the use of data for 
upper elementary students, both at an initial timepoint and 
on an ongoing basis, improved word reading outcomes, par-
ticularly those directly associated with the intervention. In 
addition, the moderate effects of IC + DBDM above and 
beyond those observed as a result of IC-only indicate that a 
customized ongoing approach may support this population 
of students. Although there were limited findings for trans-
fer of these skills to fluency and comprehension, this pro-
vides a promising start to understanding how to move the 
dial on this struggling population of students.

The current study has implications for classroom teach-
ers regarding the implementation of data-based decisions 
within intervention groups. First, teachers may group stu-
dents based on their performance on a diagnostic assess-
ment—that is, teachers may initially customize intervention 
by creating skill-based groups for students based on their 
mastery of a set of criteria. Second, teachers may consider 
ways in which they might make progress monitoring more 
efficient, such as pairing students up for timed readings 
while working to assess individual students. In addition, 
teachers may divide students based on response within the 
small group. For example, teachers can assign responsive 
students to peer tutoring for part of the intervention time to 
allow nonresponsive students to receive targeted content. 
Finally, teachers should be careful when selecting compo-
nents of intervention to adjust. It is possible that spending 
less time in connected text fluency practice compared with 
BAU was associated with lesser effects on fluency and 
comprehension outcomes. However, we note that the inter-
vention adjustments were designed to remediate word read-
ing and there were significant improvements in this area 
that may have generalized to fluency and comprehension 
given more time. Each of these adjustments makes the use 
of DBDM more feasible for teachers to implement in their 
classrooms.

Conclusion

The use of data to customize and target a research-based 
MWR intervention for students with or at risk for RD in 
upper elementary grades is supported by the findings of this 
randomized controlled trial. This is particularly important 
because it can be challenging to improve the outcomes of 
students with reading difficulties beyond the primary ele-
mentary grades, and students during this time are presented 
with higher expectations in reading. In addition to lending 

support to the evidence for DBDM in word reading inter-
ventions for students in upper elementary grades, this study 
also offers some ways in which data may be used within a 
small-group context to support teacher implementation in 
practice. Future research is needed to determine how to 
transfer the effects of intervention across reading domains 
to create a lasting impact for upper elementary students 
with or at risk for RD.
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