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Article

General education teachers are frequently expected to 
learn and deliver supplemental interventions to accelerate 
students’ reading growth (Wanzek et  al., 2016), particu-
larly during the early years of elementary school. High-
quality reading instruction is critical for young children, 
whose educational trajectories are tied to learning essen-
tial reading skills by the end of third grade (Duncan & 
Murnane, 2011). Therefore, teachers’ instructional efforts 
are a critical aspect of intervention effectiveness, and 
some research has demonstrated that students make lim-
ited gains when teachers implement interventions with 
low fidelity (Greenberg et al., 2005). Classroom teachers 
may find it especially challenging to understand how to 
provide differentiated instruction and supplemental inter-
ventions to help individual students who have or who are 
at risk for reading-related disabilities (Vaughn & Wanzek, 
2014). Understanding relations among key intervention 
practices, intervention fidelity, and children’s early read-
ing outcomes has remained elusive despite decades of 
research. Measuring specific intervention practices and 
exploring which practices promote student reading gains 
is important to understand how and why programs pro-
duce effects for individual students (Guo et al., 2016).

This study focused on how kindergarten and first-grade 
classroom teachers’ fidelity to the intervention practices of 
Targeted Reading Instruction (TRI; formerly called Targeted 
Reading Intervention) was related to students’ reading and 
vocabulary outcomes. TRI was developed to provide initial 
and ongoing professional development (PD) support to early 
elementary classroom teachers, who are often unprepared to 
provide supplemental differentiated instruction for students 
who may be at risk for reading-related disabilities (Spear-
Swerling & Cheesman, 2012). TRI’s one-on-one interven-
tion delivery mechanism, such that teachers use intervention 
practices with individual selected students, helps teachers 
learn how to differentiate their reading instruction to benefit 
these students. Efficacy studies of TRI have demonstrated 
that students at risk for reading-related disabilities made 
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significant reading gains across the school year after they 
participated in one-on-one TRI lessons with their classroom 
teacher (Vernon-Feagans et al., 2013, 2018; Bratsch-Hines 
et al., 2020). Prior TRI studies have primarily focused on if 
TRI produced gains for students. In contrast, this study 
explored associations among treatment teachers’ interven-
tion fidelity (exposure, adherence, and quality) and students’ 
reading and vocabulary outcomes, with years of program 
participation (1 vs 2 years) as a moderator, to begin to 
unpack how TRI produced gains for students.

Intervention Fidelity and Students’  
Reading Outcomes

Researchers have studied multiple dimensions of interven-
tion fidelity, with this study focusing on exposure, adher-
ence, and quality of implementation (Hill & Erickson, 
2019). Exposure has been defined as the intensity, fre-
quency, and/or duration of implementation (O’Donnell, 
2008; Sanetti & Luh, 2020). Adherence has been defined as 
the extent to which teachers implement the intervention 
components or steps (Sutherland et al., 2014). Researchers 
have conceptualized intervention quality in a variety of 
ways (Sanetti et al., 2014), but of particular relevance to 
this study is the quality of teachers’ decoding and compre-
hension support. In the sections below, we review the lim-
ited empirical studies that have examined intervention 
fidelity of one-on-one or small group reading interventions 
but note that some of the study contexts occurred in clinical 
settings and/or resource rooms. Although those study con-
texts differ from the context of this study (general educa-
tion classrooms), the mixed findings for associations 
between each of the intervention fidelity dimensions and 
students’ reading outcomes highlight a need for further 
research in this area.

Exposure

Higher intervention exposure has been conceived as an 
important way to determine how interventions produce 
reading gains for students (Denton et al., 2010). Teachers 
who implement an intervention at a higher frequency and/or 
over a longer duration have been hypothesized to be more 
effective in helping students gain reading skills (Wanzek & 
Vaughn, 2008). Studies have widely varied in how much 
exposure to reading interventions students received (Gersten 
et al., 2017), and the limited evidence examining exposure 
in relation to student outcomes has been mixed. In a recent 
meta-analysis, early elementary students who experienced a 
longer duration of reading intervention had higher reading 
outcomes (Wanzek et  al., 2018). Yet, some studies have 
shown significant student reading gains even when class-
room teachers provided far less reading intervention 

exposure (Vernon-Feagans et al., 2018). For interventions 
providing less overall exposure (e.g., fewer sessions), the 
degree to which variation in that exposure is associated with 
reading gains for students remains unknown.

Adherence.  For interventions grounded in research-driven 
evidence-based practices, teachers who implement the 
intended elements of the intervention may be more likely to 
enhance student’s reading outcomes (Nelson et al., 2012). 
That is, when teachers implement effective research-based 
interventions with a high level of adherence to the core ele-
ments, students may be more likely to learn the requisite 
skills promoted by the intervention (Barnett et  al., 2011). 
Limited work has formally tested the relation between 
adherence and student outcomes. Of this work, researchers 
have primarily explored associations between teachers’ 
adherence to curriculum-based instruction or whole-group 
reading intervention rather than teachers’ adherence to dif-
ferentiated reading interventions (Hamre et al., 2010). More 
work is needed to understand whether observed adherence 
to the elements comprising intensive one-on-one reading 
interventions is associated with outcomes for students at 
risk for a reading-related disability.

Intervention Quality.  Researchers have measured and 
defined intervention quality in a number of ways, but a 
primary concept has been how well delivery occurred 
(Sanetti & Luh, 2020; Sutherland et  al., 2014). Measure-
ment of intervention quality has varied, with some studies 
using observational measures that are specific to the 
instructional quality of lessons (Fogarty et al., 2014) and 
other studies using observed global indicators of teacher–
child interactions during lessons (Hamre et  al., 2010; 
Wasik & Hindman, 2011). In one-on-one differentiated 
reading interventions for early elementary students, teach-
ers’ abilities to use both decoding and comprehension strat-
egies may be important intervention quality indicators, 
given prior research that has documented decoding and 
linguistic comprehension skills as necessary for proficient 
reading (Cho et  al., 2019; Tunmer & Chapman, 2012). 
However, like other aspects of intervention fidelity, 
whether similar relations exist for one-on-one differenti-
ated reading interventions in early elementary school 
remains unknown.

Duration of PD Needed to Enhance  
Intervention Fidelity

Although most reading intervention studies have examined 
the impact of a PD program for classroom teachers over 
1 year, reading interventions might be more effective if 
teachers were trained for 2 years because it can allow teach-
ers to develop the necessary competencies or mastery over 
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implementation (Landry et  al., 2006). In one of the few 
studies examining multiyear participation in a PD program, 
Taylor and colleagues (2005) examined the CIERA school 
change framework over 2 years. They found that the effect 
of implementing elements of the CIERA model on students’ 
growth in reading comprehension and fluency increased 
when examined over 2 years, suggesting the need for more 
than 1 year of PD to achieve maximal impact for teachers. 
The researchers hypothesized that changes in teachers’ 
practices occurred in small increments across 2 years and 
that sustained efforts were needed to change teachers’ read-
ing instruction and teaching practices. Multiyear participa-
tion in PD related to reading interventions delivered to 
individual students has important implications for improv-
ing the impact of interventions for students, as teachers may 
have greater competency in implementing the intervention 
during the second year of training.

Measuring Intervention Fidelity of Reading 
Interventions Delivered to Individual Students

As mentioned above, researchers have largely examined 
teachers’ intervention fidelity of reading curricula or whole-
class instructional strategies, which generally have a broad 
scope and sequence and are often geared to larger groups of 
students in the classroom (Hamre et  al., 2010). In these  
contexts, fidelity is usually measured at the teacher level 
because several students receive the same program or 
instruction from their teacher. In contrast, less research has 
focused on specific aspects of teachers’ intervention fidelity 
of reading interventions with individual students. Compared 
to reading programs implemented in whole-class or small-
group settings, interventions implemented in a one-on-one 
context are designed to help teachers understand how to dif-
ferentiate instruction to meet individual student’s needs. 
These types of reading interventions are frequently com-
posed of core activities and specific strategies that are 
implemented with individual students who struggle with 
reading or who are at risk for reading-related disabilities. 
This differentiation may contribute to variability in how 
teachers implement reading interventions, and may mean 
interventions vary in fidelity at the student level (Wanzek 
et al., 2016). Capturing specific elements of fidelity at an 
individual student level can lead to an improved under-
standing of intervention effectiveness.

Goals of the Current Study

Particular aspects of teachers’ intervention fidelity of read-
ing interventions have rarely been explored in relation to 
reading and vocabulary outcomes for students at risk for 
reading-related disabilities, with few studies measuring 
fidelity at the level of individual students. Our preliminary 
research study was guided by the following questions:

1.	 Was teachers’ TRI intervention fidelity (exposure, 
adherence, and quality) associated with students’ 
spring reading and vocabulary outcomes, after con-
trolling for fall pretest scores, student-level charac-
teristics, and teacher qualifications?

2.	 Were the relationships between TRI intervention 
fidelity and students’ spring reading and vocabulary 
outcomes moderated by teachers’ year of participa-
tion in TRI?

Method

Participants

This study was based on data from a randomized controlled 
trial of TRI conducted in 10 Title I schools across three 
rural school districts from 2011 to 2014 (Vernon-Feagans 
et al., 2018). Randomization occurred at the classroom level. 
All kindergarten and first-grade classrooms (n = 100) were 
randomized in each of the 10 schools, with approximately 
half randomized as treatment and half as control. This 
study only included TRI treatment kindergarten and first-
grade teachers and their students who were classified as 
being at risk for reading-related disabilities. A total of 66 
treatment teachers participated in the study. All teachers 
were recruited to participate in the study for 2 years, 
although some attrition occurred (Vernon-Feagans et  al., 
2018). A total of 298 treatment students, approximately 
three per classroom, participated in the study. Students 
were only in the study for 1 year, with minimal attrition 
(Vernon-Feagans et  al., 2018). Sample descriptive infor-
mation is provided in Table 1.

Student screening and qualification.  To qualify for the study, 
kindergarten and first-grade students were screened using 
grade-appropriate subtests from AimsWeb (Shinn & Shinn, 
2002) and the Dynamic Indicators of Basic Early Literacy 
Skills, 6th Edition (DIBELS; Good & Kaminski, 2002). 
Kindergarten students were screened using AimsWeb Letter 
Sound Fluency (LSF) and DIBELS First Sound Fluency 
(FSF) subtests. First-grade students were screened using 
DIBELS Phoneme Segmentation Fluency (PSF) and Non-
sense Word Fluency (NWF) subtests. We used the grade-
level and fall time point AimsWeb/DIBELS benchmarks to 
categorize all students as being at high risk, some risk, or 
low risk for reading difficulties. Consented students from 
the high risk or, as needed, some risk group were randomly 
ordered to receive additional assessments on two subtests 
(Letter-Word Identification and Word Attack) of the Wood-
cock Johnson Diagnostic Reading Battery III (WJ-III; 
Woodcock et  al., 2004). Students identified as at risk for 
reading-related disabilities were required to score below 
35% on the grade percentile score for one or both WJ sub-
tests (Vernon-Feagans et al., 2018).
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Procedures

At the beginning of each year, students who participated in 
the study returned questionnaires from their parents or pri-
mary caregivers, which included consent to participate in 
the study and information about child and family demo-
graphics. In the fall and spring of each study year, teachers 
completed questionnaires about their professional back-
ground, classroom characteristics, and information specific 
to selected students. Student assessments were administered 
in the fall and spring. The TRI assessors took part in two 
8-hour training sessions led by a TRI assessment trainer to 
become a certified assessor for the project. Assessors com-
pleted the full battery of assessments with nonparticipating 
students to become reliable.

TRI Description

In TRI PD, teachers are trained to use instructional reading 
strategies with students at risk for reading-related disabili-
ties. Classroom teachers learn how to differentiate reading 
instruction by working with one student at a time in daily 
15-minute lessons over 6 to 8 weeks. Teachers typically 
work with three selected students across the academic year. 
Once a week, a literacy coach uses webcam technology to 
provide the teacher real-time feedback on how to differenti-
ate instruction to meet the needs of the target student.

TRI consists of evidence-based diagnostic reading activ-
ities that are situated in the context of words and texts 
and are based on the student’s instructional level (Vernon-
Feagans et  al., 2013). All TRI activities are embedded 
within four levels (Pink, Blue, Green, and Purple) that 

progress in difficulty and teachers select the level, words, 
and texts considered to be most appropriate for their stu-
dents based on data from classroom assessments or perfor-
mance from previous lessons. At the Pink level, the focus 
is on three-sound words (e.g., bag); at the Blue level, four 
to six-sound words (e.g., trip); at the Green level, long-
vowel words and words with r-controlled sounds and diph-
thongs (e.g., tape and mouth); and at the Purple level, 
multisyllable words (e.g., pancake). Each level includes 
corresponding word lists, texts, and lesson guides, which 
teachers use to plan and implement TRI lessons. Teachers 
transition students to the next level when students have 
achieved 70% to 75% mastery of the words and texts at the 
previous level to maintain a fast pace to accelerate student 
learning. At all levels, students learn to segment and blend 
words, define words, read fluently, and comprehend and 
summarize texts.

Each 15-minute TRI instructional lesson is composed of 
three overarching activities: Rereading for Fluency, Word 
Work, and Guided Oral Reading. In Rereading for Fluency, 
the teacher has the student re-read part of a text read during 
the Guided Oral Reading from the previous day. Word Work 
consists of multisensory activities such as Segmenting 
Words; Change One Sound; and Read, Write, and Say. In 
Read, Write, and Say, for example, the student attempts to 
read a word independently, and the teacher ensures that the 
student understands the word’s meaning. After demonstrat-
ing sufficient understanding of the word, the student writes 
each letter of the word on a white board while saying each 
sound of the word. In Guided Oral Reading, the teacher 
selects a text that is aligned with the instructional focus 
of Word Work. The teacher helps the student decode, 

Table 1.  Descriptive Information for Student Sample (n = 298) and Teacher Sample (n = 66).

Demographic and outcome variables n % or M SD Range

Grade (0 = kindergarten, 1 = first grade) 298 51.01 0.00 1.00
Student-level variables
  Maternal education 285 12.16 2.23 8.00 22.00
  Child gender (0 = female, 1 = male) 298 55.37 0.00 1.00
  Child race (0 = student of color, 1 = White) 291 25.43 0.00 1.00
  Child home language (0 = non-English, 1 = English) 293 12.63 0.00 1.00
Teacher-level variables
  Teacher education (0 = Bachelor’s, 1 = Masters or above) 63 30.16 0.00 1.00
  Teacher experience at grade level 63 4.85 5.46 0.00 23.00
  Year of participation (0 = first, 1 = second) 66 54.55 0.00 1.00
Outcome measures
  Letter-word identification, fall 298 362.93 36.44 270.00 446.00
  Letter-word identification, spring 278 409.10 28.31 310.00 478.00
  Passage comprehension, fall 282 411.66 20.19 360.00 465.00
  Passage comprehension, spring 278 435.40 25.74 370.00 517.00
  Oral vocabulary, fall 291 6.44 2.73 1.00 13.00
  Oral vocabulary, spring 278 6.94 2.32 1.00 14.00
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summarize, predict, make inferences, and answer questions 
about the text they have read. The teacher would also use 
TRI strategies such as Blend as You Go (e.g., blend the first 
two sounds before blending the remaining sounds) when a 
student struggles to read a word in any TRI activity. By 
implementing TRI activities and using a TRI Diagnostic 
Map to chart the student’s most pressing needs, the teacher 
is able to differentiate instruction in explicit and systematic 
ways that promotes students’ rapid reading progress.

Coach training.  All TRI coaches attended an intensive coach 
training prior to each implementation year. As part of the 
coach trainings, TRI coaches practiced TRI activities and 
strategies and were expected to demonstrate mastery in 
implementing TRI activities and strategies (through video 
recordings submitted to TRI’s Intervention Director). The 
TRI coaches also attended trainings on coaching pedagogy 
and effective coaching practices as well as trainings that 
described TRI-specific coaching protocols. Throughout the 
year, coaches met with TRI’s intervention director to prob-
lem-solve issues that emerged during coaching sessions and 
received feedback to improve their coaching practices.

Classroom teacher training and coaching.  TRI teacher training 
(see S1) consisted of annual 3-day training institutes and 
weekly webcam coaching sessions. The training institutes 
were led by the intervention director and literacy coaches 
and consisted of demonstrations and hands-on practice 
opportunities. Teachers learned and practiced TRI activities 
and strategies with other teachers and students and had 
opportunities to receive direct feedback from the trainers. 
Teachers had opportunities to plan TRI lessons with trainer 
support and ask clarifying questions throughout the train-
ing. Teachers had access to TRI’s website, which included 
TRI activity lesson guides and a video library of TRI activ-
ity and strategy demonstrations. In addition, teachers met 
with an assigned TRI coach via webcam on a weekly basis. 
Using webcam technology, the TRI coach observed a TRI 
lesson between the teacher and selected student and pro-
vided immediate feedback during and after the lesson. 
Every TRI coaching session began with coaches and teach-
ers briefly (2–3 minutes) talking about the teacher’s TRI 
lesson plan for the day. Coach feedback during TRI lessons 
was primarily focused on helping teachers to implement 
TRI lessons with fidelity. Coaches were expected to provide 
in-the-moment feedback during TRI lessons for a variety of 
reasons (e.g., teacher incorrectly implemented an activity or 
missed an activity step, student struggled to respond to 
teacher cues for prolonged periods of time, or teacher asked 
clarifying questions). After the TRI lesson, coaches spent 
approximately 5 to 10 minutes debriefing the TRI lesson 
and student progress with teachers. During these coach–
teacher debriefs, coaches typically provided performance-
based feedback, during which they helped teachers reflect 

on whether the TRI lesson matched the needs of the stu-
dents and clarified any misunderstandings related to teacher 
implementation. Coach feedback also incorporated ways to 
modify lessons to improve fidelity to TRI instructional 
practices. After coaching sessions, the TRI coach emailed 
summary feedback of the lesson.

Measures

TRI intervention fidelity.  Intervention fidelity was measured 
at the student level rather than the teacher level to capture 
every student’s experience with his or her teacher’s use of 
TRI intervention practices. We focused on three aspects of 
fidelity: (a) student exposure to TRI, (b) teacher adherence 
to TRI activities, and (c) teacher quality of decoding sup-
port and comprehension support during TRI lessons. TRI 
exposure was reported by teachers, whereas TRI adherence 
and quality were coded using video-recorded coaching ses-
sions. In this process, two video sessions for each student 
and his or her teacher were randomly selected to be coded 
for fidelity adherence and quality. To allow for variation in 
student and teacher familiarity with TRI, the first video was 
selected from the student’s second or third video-recorded 
TRI session, and the second video was selected from the 
student’s sixth or seventh video-recorded TRI session, 
which resulted in approximately six videos per teacher. A 
student’s second or third and sixth or seventh video-
recorded TRI sessions generally captured the student’s 
overall TRI experience with his or her teacher. By the sec-
ond or third session, most teachers had a sense of areas to 
focus on during the lesson and by the sixth or seventh ses-
sion, most teachers had developed a comfort level with TRI 
activities and strategies for that student. The values for 
adherence and quality codes were averaged across the two 
video-recorded sessions for each individual student. 
Research assistants coded each TRI video for adherence 
and quality of implementation using specific coding indica-
tors that were related to the intervention components. Prior 
to coding, research assistants double coded 15% of the vid-
eos to establish reliability, with Cohen’s kappa required to 
be above .70 across all indicators prior to independent cod-
ing. Inter-rater reliability ranged from 0.77 to 0.87 for all 
indicators of adherence and quality of implementation.

Exposure.  During weekly TRI coaching sessions, each 
treatment teacher reported the number of TRI lessons they 
implemented the previous week with the individual student, 
and this information was recorded by the TRI coach. Expo-
sure was calculated as each student’s total number of TRI 
lessons with his or her teacher.

Adherence.  Adherence measured teachers’ completion of 
the procedural elements of each TRI activity that he or she 
selected to make up a TRI lesson. For example, adherence 
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to the procedures of one TRI activity, Read, Write, & Say, 
included the following indicators: (a) teacher wrote word 
on board, (b) teacher directed student to read word, (c) 
teacher prompted student to write word on board and say 
sounds of the word while writing each letter, and (d) teacher 
prompted student to re-read the word after writing the word 
on the board. Each indicator was coded as either observed 
(score = 1) or not observed (score = 0). Across a full les-
son (Rereading for Fluency, Word Work, and Guided Oral 
Reading), the adherence variable was coded as the propor-
tion of observed indicators over the total number of possible 
indicators, with a score of 1 corresponding to higher adher-
ence. See the supplemental file Table S2 for a full table of 
TRI adherence indicators across TRI levels.

Quality.  Quality of TRI implementation was measured as 
two separate variables: (a) quality of decoding support and 
(b) quality of comprehension support. Quality of decoding 
support measured teachers’ use of TRI intervention prac-
tices related to helping students independently decode 
words and texts. Quality of decoding support consisted of 
the same two indicators for each selected TRI Word Work 
activity as well as during Guided Oral Reading: (a) teacher 
encouraged the student to independently read (or attempt 
to read) developmentally appropriate words in the activi-
ties prior to providing any assistance to the student, and (b) 
teacher used TRI’s Blend as You Go strategy to help the 
student when they struggled to read a word. Each indicator 
was coded as either observed (score = 1) or not observed 
(score = 0) across a majority of the time spent in each Word 
Work or Guided Oral Reading activity. This coding system 
was slightly different from that of the adherence variable 
because the adherence indicators were more easily iden-
tifiable, and thus were more easily coded. In contrast, the 
quality of decoding support was more nuanced, and it was 
easier to code for indicators across the majority of the activ-
ity rather than for each word and text within each selected 
activity. Across Word Work and Guided Oral Reading, 
quality of decoding support was coded as the proportion of 
observed indicators over the total number of possible indi-
cators, with 1 corresponding to higher quality of decoding 
support.

Quality of comprehension support measured teachers’ 
use of TRI practices related to helping students understand 
the meanings of words and texts. Quality of comprehen-
sion support was measured globally (rather than propor-
tionally) and consisted of two indicators across all 
selected Word Work and Guided Oral Reading activities: 
(a) teacher checked that the student understood the mean-
ing of words and texts, and (b) if the student did not under-
stand word meanings or was unable to comprehend the 
text, the teacher used at least one strategy to support com-
prehension (e.g., provided a student-friendly definition, 
provided a picture clue using the TRI Picture Dictionary, 

helped the student attend to a picture in the book to make 
meaning of the story). Quality of comprehension support 
was coded using a 3-point Likert-type scale (low compre-
hension support = 0, medium comprehension support = 
1, high comprehension support = 2). If a teacher did not 
check whether the student understood the meaning of the 
words/text throughout Word Work and Guided Oral 
Reading, quality of comprehension support was rated as 0. 
If a teacher occasionally checked whether the student 
understood the meaning of the words/text (e.g., did this 
primarily during Guided Oral Reading, but not during 
Word Work activities), the quality of comprehension 
support was rated as 1. If a teacher checked whether the 
student understood the meaning of the words/text 
throughout Word Work and Guided Oral Reading, quality 
of comprehension support was rated as 2. Descriptive 
information about the fidelity variables is presented in 
Table 2.

Reading and vocabulary outcomes.  In the fall and spring of 
each study year, assessors administered the WJ III and the 
Test of Language Development, Fourth Edition (TOLD; 
Newcomer & Hammill, 2008). WJ letter-word identifica-
tion and passage comprehension subtests measured read-
ing. Letter-word identification measured students’ skills 
of letter and word recognition. The median reliability of 
this subtest for the normed sample was .98 in the 5- to 
7-year age range. Passage comprehension measured stu-
dents’ abilities to match a symbol with an actual picture or 
to provide missing key words within a passage at the more 
advanced levels. The median reliability of this subtest for 
the normed sample was .83 in the 5- to 7-year age range 
(McGrew et al., 2007). We calculated w scores (represent-
ing an equal-interval scale) for WJ subtests using Com-
puscore, provided from the commercial test provider. The 
TOLD oral vocabulary subtest measured students’ ability 
to define English words without the use of picture prompts. 
Test–retest reliability of this subtest for the normed sample 
was 0.82 in the 5- to 7-year age range (Newcomer & 
Hammill, 2008). We calculated standard scores for the oral 
vocabulary subtest.

Year of participation.  As our study spanned 2 years in kin-
dergarten classrooms and 2 years in first-grade classrooms, 
teachers could participate in the study for 1 or 2 years. We 
examined year of participation (0 = first year, 1 = second 
year) as a potential moderator of the relationship between 
teacher intervention fidelity and student reading outcomes.

Control variables.  Grade level (0 = kindergarten, 1 = first 
grade), student demographics, and teacher characteristics 
were included as control variables. Student demograph-
ics included maternal education (continuous), child gender 
(0 = female, 1 = male), child race (0 = student of color, 
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1 = white student), and English learner (EL) status (0 = 
non-EL, 1 = EL). Students were considered to be ELs when 
either (a) their first language was a language other than 
English and English was not spoken in the home or (b) their 
first language was a language other than English, and 
although English was spoken in the home, the family 
reported that the student received ESL services at school 
and/or the family received a Spanish consent form (Amen-
dum et al., 2018). For teacher qualifications, we included 
teacher education (0 = bachelor’s degree, 1 = master’s 
degree or higher) and teacher experience at the current 
grade level (continuous).

Analytic Strategy

To answer our research questions, we analyzed two-level 
hierarchical linear models (HLM) to account for students 
nested within classrooms (Raudenbush & Bryk, 2002). The 
SAS v. 9.4 software was used to conduct all analyses. We 
used multiple imputation and then deletion (MID; von 
Hippel, 2007) procedures to account for missing data, 
which ranged from 0% to 7%. Imputation models included 
the fall and spring scores on student assessments; grade; 
maternal education; student gender, race, and EL status; 
teacher education and teacher experience; and exposure, 
adherence, quality of decoding support, and quality of com-
prehension support. Imputation models were stratified by 
year of participation to account for moderation analyses 
(von Hippel, 2007). Following imputation, cases with 
imputed Y values (n = 20) were excluded from inferential 
models, which aids in the accurate estimate of associations 
(von Hippel, 2007).

For the first research question, we created three HLM 
models, which predicted to each outcome separately. At 
Level 1, we included fixed effects for the student-level vari-
ables of maternal education, gender, race, EL status, expo-
sure, adherence, quality of decoding support, and quality of 
comprehension support. At Level 2, we included grade and 
year of participation. For our second research question that 
examined moderation by year of participation, we created 
separate Level 2 interaction terms for year of participation 
by exposure, adherence, quality of decoding support, and 
quality of comprehension support predicting to each of the 
three outcomes. Significant interactions were probed by 
testing simple slopes at the moderator (year of participa-
tion) values of 0 and 1. All predictors were centered with 
mean of 0 and standard deviation of 1 prior to analyses. 
Effect sizes were calculated using Hedge’s g.

Results

Descriptive Findings

As shown in Table 1, the average maternal education was 
approximately 12 years (high school diploma or equiva-
lent). Over half of the students were male and approxi-
mately one quarter were White, half were Black, and one 
sixth were Latino/a. Treatment teachers who participated in 
the study were predominantly White and female. On aver-
age, teachers had 5 years of teaching experience at their 
current grade level, and approximately 30% of teachers had 
a master’s degree. A little over half of the teachers (55%) 
participated in the study for 2 years.

As shown in Table 2, treatment students received an 
average of 17 TRI lessons with their teacher. Per study 

Table 2.  TRI Intervention Fidelity Codes.

Construct  
(captured from) Variable Description M SD Range

Exposure  
(teacher-
report)

Number of TRI 
sessions

Number of TRI sessions teacher completed with invidual 
student at risk for reading-related disabilities

17.34 14.36 0–75.00

Adherence  
(video-recorded  
TRI session)

Adherence to TRI Proportion of indicators that were coded as observed across 
all TRI re-reading for fluency, word work, and guided oral 
reading activities selected by teacher

0.84 0.11 0.31–1.00

Quality  
(video-recorded  
TRI session)

Quality of 
decoding 
support

Proportion of indicators that were coded as observed across 
majority of word work and guided oral reading activities 
selected by teacher; indicators included:

1. �Teacher encouraged the child to independently read 
developmentally appropriate words

2. Teacher used the TRI strategy of Blend as You Go

0.63 0.32 0–1.00

Quality of 
comprehension 
support

Global indicator coded as (0) low, (1) medium, or (2) high, 
based on whether the teacher monitored:

1. Children’s understanding of individual words in Word Work 
activities

2. (and/or) Children’s understanding of connected text during 
Guided Oral Reading

0.65 0.57 0–2.00

Note. TRI = targeted reading instruction.
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design, the average number of weeks that teachers worked 
with an individual student was 8, which meant that stu-
dents received roughly three TRI lessons per week. Coders 
rated teachers as having approximately 84% adherence to 
TRI activities (see adherence indicators in Supplemental 
Table S2). Coders rated teachers as providing decoding 
support 63% of the time and comprehension support 65% 
of the time during TRI lessons with individual students.

HLM Findings

Letter-word identification.  As shown in Table 3, in Model 1, 
TRI intervention fidelity variables did not have significant 
main associations with letter-word identification scores. In 
Model 2, interactions between teachers’ year of participa-
tion and TRI exposure (B = 3.59, SE = 1.37, p = .01, see 
Figure 1A), as well as TRI adherence (B = 3.77, SE = 1.42, 
p = .01), were significant in association with students’ 
spring letter-word identification scores. The two interac-
tions indicated an identical pattern of relationships. As 
shown in Figure 1A, the relationship between intervention 
exposure and students’ letter-word identification varied by 

teachers’ year of participation in the study. The upward 
slope indicated that students who received a higher number 
of TRI lessons and whose teachers were in their second year 
of participating in TRI had higher letter-word identification 
scores (g = 0.20). In addition, students whose teacher used 
TRI with higher adherence and whose teachers were in the 
second year of participating in TRI also had higher letter-
word identification scores (g = 0.19). In sensitivity analy-
ses, a three-way interaction among exposure, adherence, 
and year of participation was not significant.

Passage comprehension.  In Model 1, TRI intervention fidel-
ity variables did not have significant main associations with 
passage comprehension scores. In Model 2, an interaction 
between teachers’ year of participation and TRI exposure 
was significant (B = 2.68, SE = 1.31, p = .04), in associa-
tion with students’ spring passage comprehension scores 
(see Figure 1B). This interaction, similar to the one depicted 
in Figure 1A for letter-word identification, showed that stu-
dents who received a higher number of TRI lessons and 
whose teachers were in their second year of participating in 
TRI had higher passage comprehension scores (g = 0.17).

Table 3.  Multilevel Model Main and Moderation Effects (N = 305).

Multilevel models 

Letter-word 
identification

Passage 
comprehension Oral vocabulary

B / SE B / SE B / SE

Model 1—main associations
  Intercept 409.30*** / 1.44 435.39*** / 1.11 6.96*** / 0.15
  Pretest 21.93*** / 2.42 6.73*** / 1.34 0.90*** / 0.15
  Grade (0 = kindergarten, 1 = first grade) −1.86 / 2.49 12.47*** / 1.33 0.05 / 0.16
  Maternal education 2.43 / 1.35 3.95** / 1.28 0.15 / 0.15
  Child gender (0 = female, 1 = male) −0.11 / 1.13 −0.37 / 1.10 0.02 / 0.12
  Child race (0 = student of color, 1 = white) 0.30 / 1.25 2.02 / 1.16 0.14 / 0.13
  Child English learner status (0 = non-EL, 1 = EL) 3.00* / 1.36 1.46 / 1.27 −0.14 / 0.15
  Teacher education −0.23 / 1.50 −1.83 / 1.15 −0.25 / 0.16
  Teacher experience −1.14 / 1.55 1.55 / 1.20 0.12 / 0.16
  Exposure 0.93 / 1.16 0.66 / 1.11 0.09 / 0.12
  Adherence 0.84 / 1.34 1.17 / 1.27 0.36* / 0.14
  Quality of decoding support −0.31 / 1.34 0.07 / 1.26 −0.01 / 0.14
  Quality of comprehension support 2.13 / 1.30 1.92 / 1.21 0.03 / 0.14
  Year of participation (0 = first year, 1 = second year) 1.95 / 1.23 −0.05 / 1.19 −0.16 / 0.13
Model 2—interactions
  Exposure × year of participation 3.59* / 1.37  2.68* / 1.31 0.26 / 0.15
  Adherence × year of participation  3.77* / 1.43 0.65 / 1.38 0.08 / 0.15
  Decoding support × year of participation −0.34 / 1.32 −1.74 / 1.28 −0.07 / 0.14
  Comprehension support × year of participation −1.57 / 1.21 0.64 / 1.17 0.20 / 0.13
Variance components
  Level 2 (classroom) 57.10* / 26.80  4.77 / 16.07 0.57* / 0.28
  Residual 316.92*** / 31.52 318.51*** / 31.15 3.57*** / 0.36

Note. EL = English learner.
*p < .05. **p < .01. ***p < .001.
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Oral vocabulary.  In Model 1, higher adherence to TRI strate-
gies was positively related to students’ spring oral vocabu-
lary scores (B = 0.36, SE = 0.14, p = .01, g = 0.15). 
Exposure, quality of decoding support, and quality of com-
prehension support were not significantly associated with 
oral vocabulary scores. In Model 2, no significant interac-
tion findings emerged.

Discussion

Calls for empirical investigations to understand the effec-
tive aspects of interventions (Center on the Developing 
Child, 2016) have warranted more research on how teach-
ers’ implementation of reading interventions (e.g., expo-
sure, adherence, quality) is related to students’ early reading 
outcomes. This study represented an initial investigation of 
fidelity in relation to student reading and vocabulary gains 
to extend previous findings of TRI as an effective reading 
intervention for students at risk for reading-related disabili-
ties (Vernon-Feagans et al., 2013, 2018). Although TRI was 
specifically developed for classroom teachers, and despite 
extensive coaching support, not all teachers demonstrated 
100% fidelity to TRI. Given this variation, our primary 
findings included the following: (a) higher teacher adher-
ence to TRI was directly associated with oral vocabulary 
and also associated with letter-word identification, but only 
when teachers were in their second year of TRI implemen-
tation; and (b) greater student exposure to TRI was related 
to word reading and reading comprehension, but only when 
teachers were in their second year of TRI.

Intervention Fidelity and Students’ Reading and 
Vocabulary Outcomes

Our first research question examined whether teachers’ 
intervention fidelity was related to students’ spring reading 
and vocabulary outcomes. Of the four measured constructs 

of teachers’ implementation, we found that teachers’ greater 
adherence to TRI was positively related to students’ spring 
oral vocabulary skills. Teachers who demonstrated stronger 
adherence to TRI may have been more likely to use prompts 
that required students to verbally engage in the activities. 
As shown in Supplemental Table S2, many TRI activities 
also required students to respond to teachers’ verbal instruc-
tions, which may have also positively contributed to 
increased vocabulary skills for students of teachers with 
high TRI adherence.

Combined with a nonsignificant association with pas-
sage comprehension, findings from our study provide 
mixed evidence for the associations between adherence and 
students’ reading and vocabulary scores. In the few other 
empirical studies examining these associations, researchers 
have not found significant associations between adherence 
and students’ reading scores (e.g., Domitrovich et al., 2010). 
The more prescriptive, intensive, and short-term nature of 
differentiated interventions was thought to require greater 
adherence to produce effects on students’ reading outcomes 
compared to general curriculum, but this was not fully sup-
ported by this study. Our study, like others, suggests that 
implementing the activities and strategies as prescribed, 
regardless of whether it is a reading curriculum or reading 
intervention, may be an important but nonetheless limited 
determinant of students’ reading and vocabulary growth.

We did not find evidence of main associations between 
exposure and student outcomes. Teachers were expected to 
implement TRI four to five times a week. Ideally, individ-
ual students would have received between 30 and 40 les-
sons over 8 weeks (7.5–10 hours of intervention). However, 
teachers on average implemented less than three times a 
week, for an average of 17 TRI lessons with each individ-
ual student (4.25 hours of intervention). Although there 
were teachers at the lower and higher ranges of implemen-
tation, there was limited variability across individual stu-
dents within each school year. Prior to randomization, key 

Figure 1.  Graphs depicting between TRI exposure and year of participation as related to (A) letter-word identification scores and 
(B) passage comprehension scores.
Note. TRI = targeted reading instruction.
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research staff had met with teachers and administrators to 
describe implementation procedures, and schools were 
invited to participate if there was consensus among teach-
ers and administrators to participate in the intervention. 
Despite securing participant buy-in prior to the start of 
implementation, teachers reported facing challenges such 
as limited resources (e.g., support staff) and competing 
demands, which may have contributed to lower levels of 
exposure (Bryk et al., 2015).

We also did not find evidence that teachers’ quality of 
decoding support or comprehension support were related 
to students’ reading or vocabulary outcomes. These con-
structs were more nuanced to capture compared to the 
more straightforward constructs of adherence and expo-
sure. In our quality fidelity measures, we primarily focused 
on teachers’ decoding and comprehension support, which 
are theoretically important elements of reading success-
fully (Language and Reading Research Consortium, 2015). 
Nonetheless, these constructs may not have adequately 
represented the essential TRI elements that would have 
been associated with gains in students’ word-identification 
skills. Other indicators of intervention quality during sup-
plemental reading instruction with individual students 
(e.g., teachers’ pacing of the lesson or feedback) may have 
also been important. Prior efficacy studies have shown that 
TRI is effective in improving both word identification and 
reading comprehension skills (Vernon-Feagans et  al., 
2018), which warrants further study of how to more effec-
tively measure aspects of the intervention that helped to 
promote students’ word reading, reading comprehension, 
and vocabulary gains.

Moderation by Second Year of TRI Participation

In our second research question, we examined whether 
teachers’ 1- or 2-year participation in TRI moderated asso-
ciations between intervention fidelity and reading out-
comes. As recommended by others (Taylor et al., 2005), we 
designed the study to have teachers implement over 2 years 
with the hope that TRI impacts would be greater in the sec-
ond year. In our study, teachers in their second year of TRI 
who provided students with more TRI exposure had stu-
dents with higher letter-word identification and passage 
comprehension spring scores. In addition, teachers in their 
second year of TRI who demonstrated greater adherence to 
TRI activity procedures also had students with higher letter-
word identification scores. A second year of participation in 
TRI may have allowed teachers to become more familiar 
with TRI activities and strategies and, as they implemented 
more lessons during their second year, could have led to 
them being more effective in promoting reading growth. 
However, as these moderation findings did not consistently 
extend to the adherence indicators and to any of the quality 
fidelity indicators, replication studies are warranted to 

understand how multiple years of teacher training in combi-
nation with intervention fidelity produce student reading 
gains.

Study Limitations

Findings of this study should be interpreted in light of its 
limitations. We did not find consistent positive effects of 
adherence or quality, which suggests that there may be limi-
tations in how we measured these aspects of teachers’ 
implementation. Considering that previous efficacy studies 
have highlighted the effectiveness of TRI, we may not have 
adequately captured sufficient variation in the adherence 
and quality of teachers’ implementation of TRI. That is, we 
may not have fully captured the essence of TRI and the 
ingredients that make it effective for students’ reading and 
vocabulary skills (Quinn & Kim, 2017). For example, we 
measured “quality” as decoding and comprehension sup-
port, yet other markers delineating how well teachers imple-
mented TRI may be more accurate. Furthermore, the 
measurement of decoding support as binary (i.e., observed 
versus not observed) may have underestimated nuances in 
teachers’ quality of decoding support. In future work, it may 
be important to re-conceptualize this (or other quality indi-
cators) as continuous scores to capture how well teachers 
implemented certain aspects of TRI in high-quality ways. 
Future work should also examine whether TRI’s measure of 
adherence is replicable in other samples of teachers and stu-
dents. The lower range of the inter-rater reliability estimates 
for the adherence and quality indicators were considered to 
be moderate (McHugh, 2012). Although a baseline of .70 
Cohen’s kappa was used in addition to the inter-rater reli-
ability estimates, a higher baseline would have been opti-
mal. TRI exposure was a teacher-reported variable, which 
may not have fully reflected the extent to which teachers 
implemented TRI lessons on a daily basis. The use of sec-
ondary data limited our abilities to collect data that may 
have been important in analytic models. For example, 
although we controlled for a variety of child-level demo-
graphic variables, we were unable to include other poten-
tially important child-level information (e.g., preschool 
attendance) due to lack of access to these data.

In previous publications, TRI has been conceived as a 
Tier 2, or targeted intervention, support in the response to 
intervention (RTI; now frequently called multitiered sys-
tems of support, or MTSS) framework. However, the par-
ticipating schools in these rural districts were not yet fully 
implementing RTI, and some schools did not have adequate 
systems in place for identifying students in need of Tier 2 
intervention, particularly during the earliest elementary 
years. Thus, we were unable to study TRI in the context of 
a larger RTI framework. Instead, we screened all students in 
each kindergarten and first-grade classroom to determine 
which students would benefit from supplemental reading 
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instruction from their classroom teacher. Furthermore, this 
study did not capture the quality or content of Tier 1, or core 
instruction, in participating classrooms. Future work should 
collect data related to RTI/MTSS implementation, includ-
ing students’ exposure to core instruction, to understand the 
effectiveness of intervention programs within larger sys-
tems of support and potentially variable core instruction.

In future studies, we also plan to develop and include 
more robust measures of fidelity, expanding on the work of 
this study. The sampling plan in this study was based on 
assumptions that (a) two video recordings per teacher–stu-
dent dyad was sufficient and (b) fidelity across two TRI les-
sons generalized to the teacher’s overall fidelity to TRI. In 
addition, we had only collected one video per week of 
teachers implementing TRI lessons (approximately seven 
videos per teacher–student dyad), even though teachers 
reported implementing an average of 17 TRI lessons with 
each individual student over the course of 6 to 8 weeks. In 
future studies, collecting and coding a larger sample of 
teacher videos may be needed to capture the full extent of 
teachers’ intervention fidelity.

We also did not collect data about the duration of TRI 
lessons. Although teachers were encouraged to implement 
TRI for 15 to 20 minutes, lesson length varied based on 
students’ needs and teachers’ circumstances. In future stud-
ies, collecting duration data for teacher-reported TRI les-
sons would enhance our understanding of students’ exposure 
to TRI activities and strategies. Finally, the magnitude of 
effects in this study were small. This may be due to the error 
associated with the fidelity measures, which may have lim-
ited how precisely we were able to capture aspects of teach-
ers’ implementation of TRI. In future studies, modifications 
to the fidelity measure may capture additional variation and 
nuances of teachers’ implementation.

Implications for Future Research and Practice

One priority for future research related to implementation 
of TRI’s PD model is to identify ways to make TRI sustain-
able, feasible, and replicable across contexts. For example, 
although some teachers have anecdotally reported that they 
have adapted the intervention to different instructional con-
texts (e.g., small group), future research efforts may explore 
how to explicitly develop and adapt TRI activities so teach-
ers can implement TRI in small-group contexts. In addition, 
research efforts may focus on whether TRI effects are evi-
dent beyond 1 year and to help school districts to adopt and/
or adapt TRI at the district level. Finally, in future studies, 
we plan to develop and include more robust measures of 
fidelity, expanding on the work of this study. For example, 
developing a coach fidelity measure to examine the quality 
of coaching practices and adherence to TRI’s coaching 
model may serve as another tool schools can use to sustain 
and monitor implementation of TRI.

Conclusion

Classroom teachers’ implementation of differentiated read-
ing intervention often determines its effectiveness in improv-
ing early reading skills for students at risk for reading-related 
disabilities (Swanson et  al., 2013). In line with existing 
research, how teachers implement reading interventions is 
an important part of understanding why interventions are or 
are not successful. Ongoing PD for teachers can help teach-
ers implement interventions more effectively, which can 
thereby improve student reading outcomes. In future inter-
vention studies, researchers should continue to disentangle 
components and aspects of interventions that may yield the 
greatest influence on students’ reading development.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: The 
research reported in this manuscript was funded by the Institute of 
Educational Sciences, #R305A100654.

ORCID iD

Cheryl Varghese  https://orcid.org/0000-0002-5537-4902

Supplemental Material

Supplemental material for this article is available on the Journal of 
Learning Disabilities website along with the online version of this 
article.

References

Amendum, S. J., Bratsch-Hines, M., & Vernon-Feagans, L. 
(2018). Investigating the efficacy of a web-based early read-
ing and professional development intervention for young 
English learners. Reading Research Quarterly, 53, 155–174. 
https://doi.org/10.1002/rrq.188

Barnett, D., Hawkins, R., & Lentz, F. E. Jr. (2011). Intervention 
adherence for research and practice: Necessity or tri-
age outcome? Journal of Educational and Psychological 
Consultation, 21, 175–190. https://doi.org/10.1080/1047441
2.2011.595162

Bratsch-Hines, M., Vernon-Feagans, L., Pedonti, S., & Varghese, 
C. (2020). Differential effects of the targeted reading inter-
vention for students with low phonological awareness and/
or vocabulary. Learning Disability Quarterly, 43, 214–226. 
https://doi.org/10.1177/0731948719858683

Bryk, A. S., Gomez, L. M., Grunow, A., & LeMahieu, P. G. 
(2015). Learning to improve: How Americas schools can get 
better at getting better. Harvard Education Press.

Center on the Developing Child. (2016). From best practices to 
breakthrough impacts: A science-based approach to build-
ing a more promising future for young children and families. 
http://www.developingchild.harvard.edu

https://orcid.org/0000-0002-5537-4902
https://doi.org/10.1002/rrq.188
https://doi.org/10.1002/rrq.188

https://doi.org/10.1080/10474412.2011.595162
https://doi.org/10.1080/10474412.2011.595162
https://doi.org/10.1177/0731948719858683
http://www.developingchild.harvard.edu


Varghese et al.	 495

Cho, E., Capin, P., Roberts, G., Roberts, G. J., & Vaughn, S. 
(2019). Examining sources and mechanisms of reading com-
prehension difficulties: Comparing English learners and non-
English learners within the simple view of reading. Journal 
of Educational Psychology, 111, 982–1000. https://doi.
org/10.1037/edu0000332

Denton, C. A., Nimon, K., Mathes, P. G., Swanson, E. A., 
Kethley, C., Kurz, T. B., & Shih, M. (2010). Effectiveness of 
a supplemental early reading intervention scaled up in mul-
tiple schools. Exceptional Children, 76, 394–416. https://doi.
org/10.1177/001440291007600402

Domitrovich, C. E., Gest, S. D., Jones, D., Gill, S., & DeRousie, 
R. M. S. (2010). Implementation quality: Lessons learned in 
the context of the Head Start REDI trial. Early Childhood 
Research Quarterly, 25, 284–298. https://doi.org/10.1016/j.
ecresq.2010.04.001

Duncan, G. J., & Murnane, R. J. (2011). Whither opportunity? 
Rising inequality, schools, and children’s life chances. Russell 
Sage Foundation.

Fogarty, M., Oslund, E., Simmons, D., Davis, J., Simmons, L., 
Anderson, L., Clemens, N., & Roberts, G. (2014). Examining 
the effectiveness of a multicomponent reading comprehension 
intervention in middle schools: A focus on treatment fidelity. 
Educational Psychology Review, 26, 425–449. https://doi.
org/10.1007/s10648-014-9270-6

Gersten, R., Newman-Gonchar, R., Haymond, K. S., & Dimino, 
J. (2017). What is the evidence base to support reading 
interventions for improving student outcomes in grades 
1-3? (REL 2017-271). Regional Educational Laboratory 
Southeast.

Good, R. H., & Kaminski, R. A. (Eds.) (2002). Dynamic indica-
tors of basic early literacy skills (6th ed.). Institute for the 
Development of Education Achievement, University of 
Oregon. http://dibels.uoregon.edu

Greenberg, M. T., Domitrovich, C. E., Graczyk, P. A., Zins, J. 
E. (2005). The study of implementation in school-based pre-
ventive interventions: Theory, research, and practice (Vol. 
3). Center for Mental Health Services, Substance Abuse and 
Mental Health Services Administration.

Guo, Y., Dynia, J. M., Logan, J. A., Justice, L. M., Breit-Smith, 
A., & Kaderavek, J. N. (2016). Fidelity of implementation for 
an early-literacy intervention: Dimensionality and contribu-
tion to children’s intervention outcomes. Early Childhood 
Research Quarterly, 37, 165–174. https://doi.org/10.1016/j.
ecresq.2016.06.001

Hamre, B. K., Justice, L. M., Pianta, R. C., Kilday, C., Sweeney, 
B., Downer, J. T., & Leach, A. (2010). Implementation fidel-
ity of MyTeachingPartner literacy and language activities: 
Association with preschoolers’ language and literacy growth. 
Early Childhood Research Quarterly, 25, 329–347. https://
doi.org/10.1016/j.ecresq.2009.07.002

Hill, H. C., & Erickson, A. (2019). Using implementation 
fidelity to aid in interpreting program impacts: A brief 
review. Educational Researcher, 48, 590–598. https://doi.
org/10.3102/0013189X19891436

Landry, S. H., Swank, P. R., Smith, K. E., Assel, M. A., & 
Gunnewig, S. B. (2006). Enhancing early literacy skills for 
preschool children: Bringing a professional development 
model to scale. Journal of Learning Disabilities, 39, 306–324. 
https://doi.org/10.1177/00222194060390040501

Language and Reading Research Consortium. (2015). Learning to 
read: Should we keep it simple? Reading Research Quarterly, 
50, 151–169. https://doi.org/10.1002/rrq.99

McGrew, K. S., Schrank, K. A., & Woodcock, R. W. (2007). 
Woodcock-Johnson III–normative update technical manual. 
Riverside.

McHugh, M. L. (2012). Interrater reliability: The kappa statistic. 
Biochemia Medica, 22, 276–282.

Nelson, M. C., Cordray, D. S., Hulleman, C. S., Darrow, C. L., & 
Sommer, E. C. (2012). A procedure for assessing interven-
tion fidelity in experiments testing educational and behavioral 
interventions. The Journal of Behavioral Health Services & 
Research, 39, 374–396. https://doi.org/10.1007/s11414-012-
9295-x

Newcomer, P. L., & Hammill, D. D. (2008). Told-p: 4: Test of 
language development-Primary. Pro-Ed.

O’Donnell, C. L. (2008). Defining, conceptualizing, and mea-
suring fidelity of implementation and its relationship to  
outcomes in K–12 curriculum intervention research. Review  
of Educational Research, 78, 33–84. https://doi.org/10 
.3102/0034654307313793

Quinn, D. M., & Kim, J. S. (2017). Scaffolding fidelity and 
adaptation in educational program implementation: Experi
mental evidence from a literacy intervention. American 
Educational Research Journal, 54, 1187–1220. https://doi.
org/10.3102/0002831217717692

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear mod-
els: Applications and data analysis methods (Vol. 1). SAGE.

Sanetti, L. M. H., Gritter, K. L., & Dobey, L. M. (2014). 
Treatment integrity of interventions with children in the 
school psychology literature from 1995 to 2010. School 
Psychology International, 35, 370–383. https://doi.
org/10.1177/0143034313476399

Sanetti, L. M. H., & Luh, H. J. (2020). Treatment fidelity in school-
based intervention. In A. L. Reschly, A. J. Pohl, & S. L. 
Christenson (Eds.), Student engagement (pp. 77–87). Springer.

Shinn, M. M., & Shinn, M. R. (2002). Administration and scoring 
of reading curriculum-based measurement (R-CBM) for use 
in general outcome measurement. https://www.researchgate.
net/profile/Mark-Shinn/publication/267793797_AIMSweb_
Training_Workbook_Administration_and_Scoring_
of_Reading_Curr icu lum-Based_Measurement_R-
CBM_for_Use_in_General_Outcome_Measurement/
links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-
Workbook-Administration-and-Scoring-of-Reading-
Curriculum-Based-Measurement-R-CBM-for-Use-in-
General-Outcome-Measurement.pdf

Spear-Swerling, L., & Cheesman, E. (2012). Teachers’ knowl-
edge base for implementing response-to-intervention models 
in reading. Reading and Writing, 25, 1691–1723. https://doi.
org/10.1007/s11145-011-9338-3

Sutherland, K. S., McLeod, B. D., Conroy, M. A., Abrams, L. M., 
& Smith, M. M. (2014). Preliminary psychometric proper-
ties of the BEST in CLASS adherence and competence scale. 
Journal of Emotional and Behavioral Disorders, 22, 249–
259. https://doi.org/10.1177/1063426613497258

Swanson, E., Wanzek, J., Haring, C., Ciullo, S., & McCulley, L. 
(2013). Intervention fidelity in special and general education 
research journals. The Journal of Special Education, 47, 3–13. 
https://doi.org/10.1177/0022466911419516

https://doi.org/10.1037/edu0000332
https://doi.org/10.1037/edu0000332
https://doi.org/10.1177/001440291007600402
https://doi.org/10.1177/001440291007600402
https://doi.org/10.1016/j.ecresq.2010.04.001
https://doi.org/10.1016/j.ecresq.2010.04.001
https://doi.org/10.1007/s10648-014-9270-6
https://doi.org/10.1007/s10648-014-9270-6
http://dibels.uoregon.edu
https://doi.org/10.1016/j.ecresq.2016.06.001
https://doi.org/10.1016/j.ecresq.2016.06.001
https://doi.org/10.1016/j.ecresq.2009.07.002
https://doi.org/10.1016/j.ecresq.2009.07.002
https://doi.org/10.3102/0013189X19891436
https://doi.org/10.3102/0013189X19891436
https://doi.org/10.1177/00222194060390040501
https://doi.org/10.1002/rrq.99
https://doi.org/10.1007/s11414-012-9295-x
https://doi.org/10.1007/s11414-012-9295-x
https://doi.org/10.3102/0034654307313793
https://doi.org/10.3102/0034654307313793
https://doi.org/10.3102/0002831217717692
https://doi.org/10.3102/0002831217717692
https://doi.org/10.1177/0143034313476399
https://doi.org/10.1177/0143034313476399
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://www.researchgate.net/profile/Mark-Shinn/publication/267793797_AIMSweb_Training_Workbook_Administration_and_Scoring_of_Reading_Curriculum-Based_Measurement_R-CBM_for_Use_in_General_Outcome_Measurement/links/562f7c8d08aea5dba8d36dc9/AIMSweb-Training-Workbook-Administration-and-Scoring-of-Reading-Curriculum-Based-Measurement-R-CBM-for-Use-in-General-Outcome-Measurement.pdf
https://doi.org/10.1007/s11145-011-9338-3
https://doi.org/10.1007/s11145-011-9338-3
https://doi.org/10.1177/1063426613497258
https://doi.org/10.1177/0022466911419516


496	 Journal of Learning Disabilities 54(6)

Taylor, B. M., Pearson, P. D., Peterson, D. S., & Rodriguez, M. C. 
(2005). The CIERA school change framework: An evidence-
based approach to professional development and school read-
ing improvement. Reading Research Quarterly, 40, 40–69. 
https://doi.org/10.1598/rrq.40.1.3

Tunmer, W. E., & Chapman, J. W. (2012). The simple view of 
reading redux: Vocabulary knowledge and the independent 
components hypothesis. Journal of Learning Disabilities, 45, 
453–466. https://doi.org/10.1177/0022219411432685

Vaughn, S., & Wanzek, J. (2014). Intensive interventions in read-
ing for students with reading disabilities: Meaningful impacts. 
Learning Disabilities Research & Practice, 29, 46–53. https://
doi.org/10.1111/ldrp.12031

Vernon-Feagans, L., Kainz, K., Hedrick, A., Ginsberg, M., & 
Amendum, S. (2013). Live webcam coaching to help early 
elementary classroom teachers provide effective literacy 
instruction for struggling readers: The targeted reading inter-
vention. Journal of Educational Psychology, 105, 1175–1187. 
https://doi.org/10.1037/a0032143

Vernon-Feagans, L., Bratsch-Hines, M., Varghese, C., Cutrer, E. 
A., & Garwood, J. D. (2018). Improving struggling readers’ 
early literacy skills through a Tier 2 professional development 
program for rural classroom teachers: The targeted reading 
intervention. The Elementary School Journal, 118, 525–548. 
https://doi.org/10.1086/697491

von Hippel, P. T. (2007). 4. Regression with missing Ys: An 
improved strategy for analyzing multiply imputed data. 
Sociological Methodology, 37, 83–117. https://doi.org/10.1111/
j.1467-9531.2007.00180.x

Wanzek, J., Otaiba, S. A., & Gatlin, B. (2016). Implementation of Tier 
2 reading interventions in the primary grades. In S. R. Jimerson, 
M. K. Burns, & A. M. VanDerHeyden (Eds.), Handbook of 
response to intervention: The science and practice of multi-tiered 
systems of support (pp. 329–340). Springer Science + Business 
Media. https://doi.org/10.1007/978-1-4899-7568-3_19

Wanzek, J., Stevens, E. A., Williams, K. J., Scammacca, N., 
Vaughn, S., & Sargent, K. (2018). Current evidence on the 
effects of intensive early reading interventions. Journal of 
Learning Disabilities, 51, 612–614. https://doi.org/10.1177 
/0022219418775110

Wanzek, J., & Vaughn, S. (2008). Response to varying amounts 
of time in reading intervention for students with low 
response to intervention. Journal of Learning Disabilities, 
41, 126–142. https://doi.org/10.1177/0022219407313426

Wasik, B. A., & Hindman, A. H. (2011). Improving vocabu-
lary and pre-literacy skills of at-risk preschoolers through 
teacher professional development. Journal of Educational 
Psychology, 103, 455–469. https://doi.org/10.1037/a0023067

Woodcock, R. W., Mather, N., & Schrank, F. (2004). Woodcock 
Johnson III diagnostic reading battery. Riverside.

https://doi.org/10.1598/rrq.40.1.3
https://doi.org/10.1177/0022219411432685
https://doi.org/10.1111/ldrp.12031
https://doi.org/10.1111/ldrp.12031
https://doi.org/10.1037/a0032143
https://doi.org/10.1086/697491
https://doi.org/10.1111/j.1467-9531.2007.00180.x
https://doi.org/10.1111/j.1467-9531.2007.00180.x
https://doi.org/10.1007/978-1-4899-7568-3_19
https://doi.org/10.1177/0022219418775110
https://doi.org/10.1177/0022219418775110
https://doi.org/10.1177/0022219407313426
https://doi.org/10.1037/a0023067

