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Abstract

There is limited research about Tier 3 interventions provided during typical school
Response to Intervention (RTI) implementation. As part of a larger RTI exploration
study designed to focus on students with the most intensive reading needs, our goal
was to contrast their Tier 1 core reading instruction with their Tier 3 intervention.
Schools identified participating students as receiving Tier 3 or special education
for reading. We aimed to provide a snapshot of differences in Tier 1 and intensive
interventions delivered to 264 students from 32 elementary schools. Our research
team used the Instructional Content Emphasis-Revised (ICE-R; Edmond & Briggs,
2003) to observe differences in group size and the amounts and types of curricular
content (e.g., code vs. meaning-focused) students received during both tiers. We
explored whether these patterns were consistent across Grades 1-5 and if they dif-
fered in relation to students’ disability (reading disability vs. other disability vs. no
disability). We also examined whether the Tier 3 observation data was consistent
with administrators’ reports about RTI implementation within their school. Across
the grades, we found significantly more small-group than whole-class instruction
during Tier 3 than in Tier 1. We observed significantly lower proportions of code-
focused instruction than meaning-focused instruction, particularly during Tier 1.
Generally, code-focused instruction decreased across the grades in both tiers. Al-
though we found a trend suggesting students with reading disabilities may have
received higher proportions of code-focused instruction than other students, this
was not significant after multiple comparisons. We discuss some similarities and
differences between our observations and administrator data. We discuss implica-
tions, limitations, and directions for future research.
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Understanding how schools can accelerate students’ reading performance is an
important issue for educational research. Far too many students in the US have not
learned to read proficiently; data suggest that in 2022, only about 33% of fourth grad-
ers could read proficiently, which represented a decline from both 2017 and 2019,
when 37% and 35% of students could do so (National Assessment of Educational
Progress; NAEP, 2017, 2019, 2022). Furthermore, NAEP data indicate that among
students with disabilities, only about a third of fourth graders can read at even a basic
level (NAEP, 2022). To prevent reading failure and provide additional intervention
to accelerate the reading performance of students who are struggling to read (with
or without an identified disability), US schools in all 50 states implement Response
to Intervention (RTI) or Multi-tiered Systems of Support (MTSS) approaches for
identifying students early and providing additional intervention (e.g., Berkeley et al.,
2020; Vaughn & Fuchs, 2003).

An Institute of Education Sciences practice guide for RTI implementation for
reading summarized the evidence base and specified key recommendations to sup-
port implementation (Gersten et al., 2009). These recommendations are central to
the current study because they provide a framework for designing our study and
interpreting the data we collected about RTI implementation, including observations
and structured interviews with administrators. First, schools should screen all stu-
dents’ reading performance at least three times a year (beginning, middle, and end
of the academic year). Second, school systems should provide adequate instructional
time for systematic and explicit differentiated Tier 1 core instruction based on stu-
dents’ current reading levels. Third, schools should provide intensive, systematic Tier
2 standardized interventions to students who screen below benchmarks for grade
level performance. Fourth, for students who receive intervention, progress monitor-
ing should be implemented at least monthly to guide data-based decision-making.
Finally, to accelerate reading growth for students with the most intensive needs,
schools should provide daily intensive Tier 3 intervention that may include a stan-
dardized intervention program or be individualized based on student needs, referred
to as data-based individualization.

Despite these recommendations, there is marked variability in how RTI and MTSS
are implemented across states and even among districts. It is worth noting that inten-
sive interventions within RTT and MTSS are intended to accelerate student learning
and not to replace special education (National Center on Response to Intervention,
2010). This is important because researchers have cautioned about the potential
blurring of boundaries between intensive services and special education within vari-
able RTI implementation (e.g., Fuchs et al., 2010). Furthermore, many states passed
dyslexia-specific legislation, particularly over the past decade, and such legislation
includes many RTI components recommended by the IES practice guide (Gersten
et al., 2009). For example, legislation may require schools to screen students for
risk and provide reading instruction and intervention that is evidence-based or at
least evidence-aligned (e.g., National Center on Improving Literacy, 2023; Petscher
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et al., 2020; Youman & Mather, 2018). In some states, students with dyslexia may
also receive support through a 504 plan, provided under Sect. 504 of the Rehabili-
tation Act (1973). Because of the variability in RTI and MTSS interpretation and
implementation, there is a need for researchers to focus broadly on students with
intensive reading needs, regardless of whether they have a disability label, and to
include students who may receive intensive tiered services, dyslexia services, or spe-
cial education.

Fortunately, there is a robust research base to inform effective literacy instruction
and intervention for elementary students, including those with reading difficulties
and disabilities (e.g., Castles et al., 2018; National Reading Panel, 2000). For exam-
ple, explicit and systematic one-on-one or small group interventions help students
increase their reading skills, especially in the early elementary grades (Al Otaiba
et al., 2022). The effects of this instruction are more pronounced for foundational
code-focused skills (i.e., phonemic awareness, phonics, word reading, spelling, and
fluency) than for meaning-focused skills (vocabulary, comprehension, and written
expression) Al Otaiba et al., 2022). The effects are strongest in early elementary
grades. In the upper elementary grades, it is important to provide intervention for
longer periods and to choose interventions addressing multiple components instead
of just one skill or interventions with standardized protocols to help students optimize
their growth (Donegan & Wanzek, 2021).

In contrast to this converging research on effective reading instruction and inter-
vention, much less is known about the interplay and alignment between instruction
at the different tiers of an RTI/MTSS system. Several large-scale studies focused on
examining student outcomes but only focused on Tier 1 and Tier 2 (e.g., Burns et al.,
2020; Coyne et al., 2018; Fien et al., 2021; for a review, see Russell Freudenthal et
al., 2023). Across these studies, positive effects were only found when researchers
supported the RTI implementation in schools. In more real-world conditions, without
researcher supports, implementation does not always adhere to best and evidence-
based practices (Balu et al., 2015; Ruffini et al., 2016), resulting in less growth for
struggling readers (Fien et al., 2021). Notably absent from research is information
about RTI implementation systems that include Tier 3, particularly regarding the
alignment of Tier 1 core instruction and intensive interventions. Partly, this may be
due to the variability with which researchers, policymakers, and schools define risk
or response to intervention and partly to the limited research studies that have been
conducted in Tier 3 settings (Al Otaiba et al., 2022).

Observation studies also inform our understanding of reading instruction and
intervention within RTI implementation. A recent comprehensive review of studies
published over the past two decades (n=18) synthesized findings of observational
studies of literacy instruction and intervention within general and special education
elementary classrooms (Stewart et al., 2024). The most common low inference obser-
vational tool was the Instructional Content Emphasis (ICE-R; Edmond & Briggs,
2003), which was used in four of the eighteen studies (Ciullo et al., 2019; Connor et
al., 2009a, b; Swanson et al., 2012; Swanson & Vaughn, 2010). This tool provides
a quantitative description of both grouping arrangements and the specific areas of
literacy instruction focused on during the observation—two elements most relevant
to the present study, which also used this tool. Notably, across these four studies,
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students received relatively higher proportions of meaning-focused instruction than
code-focused instruction. In addition, the lower dosages of code-focused instruction
were generally less than research would recommend for accelerating growth in word
reading skills for students with or at risk for learning disabilities.

Across the studies, only one study used the ICE-R to observe Tier 1 reading
instruction in general education settings for Grades 1-3 (i.e., Connor et al. 2009a,
b). Observations occurred in 30 classrooms once during half of the 90-minute lan-
guage arts block, and findings revealed that meaning-focused instruction was more
frequent than code-focused instruction. In contrast, the other three studies used the
ICE-R to observe in resource rooms (Ciullo et al., 2019; Swanson & Vaughn, 2010)
or RTI intensive intervention settings (Swanson et al., 2012). They did not observe
Tier 1 settings but reported a similar pattern to Connor et al. (2009a, b) of more
time spent on meaning-focused instruction than code-focused instruction (with 62%,
53%, and 66% of observed time reported as meaning-focused, respectively). Both
resource room studies had an average of only four students, and only the earlier
study (Swanson & Vaughn, 2010) described grouping arrangements; not surprisingly,
whole group (45.8%) instruction was the most common grouping type. Less common
were individualized (27.3%), independent (19.8%), small group or paired (4.6%).

Taken together, findings from these four studies using the ICE-R inform future
research and underscore the need to contrast and compare Tier 1 to intensive inter-
ventions (in terms of grouping and curricular content) provided within school-imple-
mented RTI to students identified as needing intensive interventions. Across the four
studies, researchers observed relatively few classrooms (ranging between 10 and 30),
suggesting a wider variety of classrooms is warranted to increase the generalizability
of findings and to replicate Connor et al. (2009a, b) finding about the decline in code-
focused instruction and increase in meaning-focused instruction across the grades.

Current study purpose within context of larger exploration study

The current study also used the ICE-R during observations as part of a larger explo-
ration study about RTI implementation in 65 public elementary schools in 12 states.
The research team recruited schools across three years (2016-2019) by contacting
districts and schools proximal to their university settings or within their research
partnership networks. Prior to participation, the research team contacted principals
to confirm that the school was implementing RTI for reading and that an administra-
tor (principal, assistant principal, or RTI leader) would participate in a structured
interview about RTI implementation. After receiving university and district or school
human subject approval, a subset of 32 of the total 65 administrators elected for
their schools to participate in this current observation study. Because of the variabil-
ity in RTI and MTSS interpretation and implementation and our focus on students
with intensive reading needs, we asked schools to identify one to three target stu-
dents for us to observe who received Tier 3 or special education services for read-
ing. We extended prior research by providing an observational snapshot contrasting
the core reading instruction with intensive reading interventions schools provided to
students who qualified for Tier 3 or special education as part of schools’ typical RTI
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implementation. In other words, schools identified students who received intensive
tiered services, dyslexia services, or special education services for reading. Our first
research question asked, “What differences were observed between Tier 1 and Tier 3
groupings, and to what extent did groupings vary across Grades 1-5?” We extended
prior research by observing whether Tier 3 was provided in smaller groupings than
in Tier 1. We hypothesized that Tier 3 would involve relatively smaller groups of
students to allow teachers to individualize based on student needs. Our second ques-
tion asked, “To what extent did dosage and type of instruction (code-focused vs.
meaning-focused) differ between core reading instruction and Tier 3 intervention?”
We described the overall amount of code and meaning instruction. Given that the
length or number of minutes we observed reading varied, we examined whether any
differences in the proportion of content students received were consistent across
elementary grades (Grades 1-5) and whether they differed relative to students’ dis-
ability (reading disability vs. other disability vs. no disability). We observed whether
students eligible for Tier 3 or special education received relatively more code- or
meaning-focused curricular content during Tier 3 or Tier 1. We hypothesized that
students would receive relatively more code-focused instruction in the earlier grades
while they were learning how to read (particularly in Tier 3). By contrast, we hypoth-
esized that students in the upper grades might receive multi-component interven-
tions focused relatively more on comprehension. We examined whether the type of
students’ disability reported by schools (i.e., reading, other special education, or no
disability) was associated with differential curricular content (indicating differentia-
tion, potentially individualized for students’ needs). We hypothesized that students
with reading difficulties or disabilities might receive relatively more code-focused
instruction.

Our third question asked, “To what extent did the Tier 3 observation data col-
lected align with school administrators’ reports about Tier 3 implementation in their
schools?” We explored whether data from the observations of Tier 3 were consistent
with administrators’ reports about how Tier 3 was implemented within RTI in their
schools. Our intent was to contribute uniquely to the RTI research base by contex-
tualizing our observation findings with administrators’ interviews about RTI imple-
mentation, particularly for students who received Tier 3. To date, there is a paucity of
research exploring the alignment between administrator reports and observed imple-
mentation in classroom settings, so we had no a priori hypothesis about this question.

Method
Schools and participants

As mentioned, principals confirmed that their schools implemented RTI for reading.
The sample included 32 schools in 9 states, but a majority (n=18) were in Texas.
Similar proportions of schools were categorized as rural (z=8), urban (n=11), and
suburban (n=13). The proportion of students in these schools who received free and
reduced-priced lunch (FRPL) ranged from 22.9 to 97.8%; in a majority of schools,
more than 50% of students received FRPL. Across the schools in the sample, rela-
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tively fewer students were identified racially as Native American, Pacific Islander, or
Asian than as Black, Hispanic, or White. Schools did not provide individual demo-
graphic information beyond grade level, tiered instruction, and special education sta-
tus. Supplemental Table 1 details the demographics of the 32 participating schools
and specifies the number of students observed within each school.

The nomination criteria we provided to administrators were intentionally broad;
we asked them to identify 5-6 target students in grades 1-5 who were receiving
intensive interventions (Tier 3, dyslexia services, or special education) in reading or
literacy in addition to Tier 1 core instruction. We did not have permission to examine
student intervention plans to review individual student literacy goals or to link any
reading data collected by schools with our observations. We observed 264 students
in Grades 1 through 5; due to scheduling conflicts, we were not able to observe Tier
1 for three students and Tier 3 for one student. Of these 264 students, we observed
roughly the same proportion of students at each grade; in other words, the number
of students we observed per grade level was not statistically significant from each
other (X° 47=2.06, p=.725). For the purposes of our study, we categorized disability
status as a reading disability (i.c., dyslexia or specific learning disability), other dis-
ability (i.e., Visual Impairment, Autism, Cognitive Impairment, Emotional Disorders,
Intellectual Disability, Speech or Language Impairment, or Multiple or Unspecified
Special Education), or no disability.

Data sources and procedures

Prior to observation, participating schools assisted us in identifying students with
intensive reading needs, recruiting these students, and contacting their families to
secure consent. Schools nominated several target students in grades 1-5 who were
receiving intensive reading interventions, either through special education or in Tier
3. Because our goal was to contrast intensive interventions with the core instruction
in schools, the research team scheduled observations with each teacher to observe
target students during their core classroom reading instruction (Tier 1) and their
intensive intervention reading instruction (Tier 3 or special education). Observations
occurred at one time point during either winter or spring to obtain a snapshot of the
type and amount of reading instruction students received in their classroom and in
intervention.

Observation tool and coding components

For our observation tool, our research team used the Instructional Content Emphasis
Instrument-Revised (ICE-R; Edmonds & Briggs, 2003) to record what reading con-
tent was taught, for how many minutes, and for what size instructional group. Consis-
tent with the guidelines of the ICE-R, specific instructional activities were coded only
if they lasted for at least 1 min. ICE-R distinguishes between several literacy curricu-
lar content categories, including phonological awareness, phonics/word recognition,
fluency, vocabulary/oral language development, grammar, comprehension, spelling,
writing, and independent text reading (separate from teacher-led instruction). The
tool also includes non-literacy curricular content categories: other academic instruc-
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tion (e.g., art or specials), non-instructional time (e.g., transitions, restroom breaks),
and behavior management (e.g., teacher setting expectations or providing redirec-
tions). Observers also coded instructional groupings as whole class, small-group,
pairs, independent activity/assignment, individualized instruction, or tutoring. Whole
class denoted an entire class working on the same assignment. This scenario could
have occurred in Tier 1 or Tier 3 if the class size in intensive intervention included
seven or more students. Small groups could occur when the class was divided into
two or more groups or if the class size was less than seven. Independent instruction
occurred when all students were working by themselves on the same assignment;
individualized or tutoring occurred when the assignments were differentiated for
each student or when the teacher was providing one-to-one instruction.

For the purposes of this study, we followed the convention of the Simple View
of Reading (Gough & Tunmer, 1986) and separated the literacy content into code-
focused (phonological awareness, phonics/word recognition, fluency, and spelling)
and meaning-focused (vocabulary, language, text reading, grammar, comprehension,
and writing) curricular categories. To clarify, fluency was coded when students were
reading for accuracy and prosody, whereas text reading was coded when teachers or
students were reading aloud within connected text with an emphasis on reading for
understanding.

Observer training and reliability

We recruited 24 observers and trained them to use the ICE-R (Edmonds & Briggs,
2003). These observers were recruited from ten universities located near elementary
schools participating in the larger study. Most observers were doctoral students, some
were faculty, and some were research staff with advanced education degrees. Yearly,
before we conducted observations, we established inter-rater reliability to a gold
standard with all observers. This reliability training included in-person and virtual
sessions that (a) provided details about the observation form and coding manual and
(b) modeled and shared an example of the gold-standard coding sheet that was paired
with a reading instructional video. Upon completion of the training session, observ-
ers coded another reliability video; reliability was met when the observer obtained
90% agreement with the gold-standard coder. We required continuing observers to
reestablish reliability before the start of each observation year. Across the years, reli-
ability ranged from an average of 91.4-92.9%.

Data analysis plans

In the first part of the data analysis, we focused on providing descriptive statistics for
the data. First, we examined the raw minutes of instruction observed. Due to the high
variability in raw observation minutes, we converted raw minutes to a proportion of
time for both instructional grouping and curricular content (see Figure 1). We then
used these proportions as the basis for the remaining parts of the quantitative analy-
sis. We described the overall percentage of target students who received any code- or
meaning-focused instruction to provide context for the observations.
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Fig. 1 Violin Plots of Observe Minutes Across Tiers and Grades. Note Violin plots with boxplots for
observed minutes. For the violin plots, a wider waist indicates more observations. Panel A shows the
violin plots for Tier 1 code-focused instruction. Panel B shows the violin plots for Tier 1 meaning-
focused instruction. Panel C shows the violin plots for Tier 3 code-focused instruction. Panel D shows
the violin plots for Tier 3 meaning-focused instruction. Code-focused instruction included phonologi-
cal awareness, phonics/word recognition, spelling, and fluency. Meaning-focused instruction included
vocabulary and oral language development, comprehension, text reading, grammar, and writing. Other
instruction included other academic instruction (i.e., instruction not included in code- or meaning-
focused instruction), non-instructional time, and non-instructional time that focused on behavior
management

To examine differences in the proportions of time students spent in a type of
instruction or grouping, depending on the instructional tier, grade level, and disabil-
ity status, we conducted three separate split-plot ANOVAs. The two tiers represented
the within-subjects factor in each ANOVA. We added the type of instruction, grade
level, instructional grouping, and disability status as between-subjects factors. For
this study, we categorized disability status as (1) reading disability (i.e., dyslexia or
specific learning disability), (2) other disability, or (3) no disability. All data analyses
were conducted in the R statistical environment using the /me4 (Bates et al., 2015)
and emmeans (Lenth, 2022) packages.

To explore consistency in what we observed with school administrators’ descrip-
tions of Tier 3 interventions, we examined data from structured interviews conducted
in the larger study. Trained research staff interviewed administrative staff (includ-
ing principals, assistant principals, and RTI/MTSS coordinators) at all participating
schools using a standard interview protocol, the RTI Essential Components Work-
sheet (Center on Response to Intervention; AIR, 2014). We used this protocol to elicit
administrators’ descriptions of their campus-wide implementation of essential RTI/
MTSS practices. While this interview protocol included multiple components, for the
present study, we focused on the component Tier 3 interventions.

@ Springer



Comparing Tier 1 reading instruction with Tier 3 or special education...

Results
Observed differences in grouping between Tier 1 and Tier 3 across the grades

First, we examined differences in the proportions of time students spent in differ-
ent instructional groupings in both tiers across grades. We conducted a split-plot
ANOVA with tier as the within-subject factor and grade and instructional grouping
as between-subjects factors. The results from this ANOVA suggest that the propor-
tion of time spent in a particular instructional grouping depended only on tier and
not on grade. The pie charts in Fig. 2 show the proportions of time students spent in
each instructional grouping per tier. The three-way interaction between tier, grade,
and grouping was not statistically significant, nor were the interactions between tier
and grade and grouping and grade. The model did yield a statistically significant
interaction between tier and grouping (Fis 5715;=1 50.18, p<.001). Figure 3a depicts
this interaction in a marginal means plot. The differences between small group and
whole class instruction were both statistically significant with large effect sizes. In
Tier 3, students spent most of their time in small group instruction (roughly 62% of
the observed time), compared to time spent in small group within Tier 1 (roughly
20% of the observed time) (AM=0.42, f[5495=18.30, p;,;,<.001, d=1.72). While
participating in Tier 1, students spent most of their time in whole class instruction
(roughly 50% of the time); conversely, during Tier 3, they spent very little time in this
grouping (roughly 5%) (AM=-0.45, #[5495)=-19.66, P}, <-001, d=-1.84). The dif-
ference for independent work was also statistically significant with a medium effect
size. Students spent proportionally less time in independent work in Tier 3 compared
to Tier 1 (AM=-0.08, f15495;=-3.71, D, =-006, d=-0.35). There were no statistically
significant differences between the tiers in the proportion of time spent in individual
instruction, pair work, or tutoring.

Differences in dosage and types of code- and meaning-focused instruction
between core reading instruction and Tier 3 intensive intervention

Second, we examined differences in the dosage and types of code- and meaning-
focused instruction and intervention students received during their core reading
instruction compared to their Tier 3 intervention. Our initial descriptive analyses
of observations, as shown in Table 1, reveal that relatively few students received
any code-focused content during their Tier 1 instruction (i.e., only 35% of the 264
target students). By contrast, nearly all students (95%) received meaning-focused
instruction. During their Tier 3, more than half (65%) of the target students were
observed receiving code-focused intervention, and more (85%) received meaning-
focused instruction. However, Table 1 reveals slightly different observed trends by
grade level, with relatively less code-focused instruction and intervention received
in the upper grades. For example, in Grade 1, during Tier 1 observations, 65% and
86% of target students received code- and meaning-focused instruction, respectively;
whereas, during Tier 3 observations, 83% of target students received code and mean-
ing-focused interventions. However, in Grade 4, during Tier 1 observations, only
19% of target students received code-focused instruction, while 98% received mean-
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Fig. 2 Pie Charts of Proportions of Time Students Spent in Each Instructional Grouping. Note. Whole
class instruction occurred when the entire class was involved in the same activity or assignment. Small
group instruction occurred with at least 2 students and a teacher or at least three students without a
teacher. Paired instruction occurred with 2 students where one student acted as a tutor. Independent
instruction occurred when students were working individually. Individualized instruction occurred
when students were working individually but on differentiated assignments. Tutoring occurred when a
teacher worked with only one student for the entire instructional period. Panel A shows the proportions
of time for Tier 1. Panel B shows the proportions of time for Tier 3

ing-focused instruction. During Tier 3 observations, 48% and 90% of target students
received code- and meaning-focused interventions.

Generally, the length of the observations for Tier 1 and Tier 3 varied, even though
the overall means were relatively consistent, as is shown in Table 2. On average,
across the grades, we observed students in Tier 1 for 45.87 (range 9—195) minutes
and then observed the same students during Tier 3 for an average of 33.42 min (range
6-96). The violin plots in Fig. 1a-d represent this variability in raw observed minutes.
Each violin plot includes a boxplot with the median and quartiles along with outliers;
the shape of the plot represents the distribution of the observed minutes (i.e., a tradi-
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Fig. 3 Marginal Means Plots. Note. Panel A shows the marginal means for the interaction between
instructional grouping and Tier. Panel B shows the marginal means for the three-way interaction be-
tween grade level, curricular focus (i.e., code-focused, meaning-focused, and other instruction), and
Tier. Panel C shows the marginal means for the three-way interaction between disability status (i.e., no
disability, a different disability, or a reading disability), curricular focus, and Tier

tional distribution plot rotated 90 degrees). Code-focused instruction in Tier 1 had the
least variability, with plots heavily concentrated around zero observed minutes, with
several high outliers. Meaning-focused instruction in Tier 1 showed heavier waists
in the violins, indicating most students received this instruction around the median
number of minutes. In Tier 3, the violin plots for meaning-focused instruction show
increased variability across grades. While Grade 1 has a smaller range with a normal
distribution, Grade 5 shows a platykurtic shape (wider and flatter).

Given this variability within and between tiers and grades, our analyses focused on
the proportions of time rather than the raw number of minutes. Tables 3 and 4 provide
the proportion of observed minutes for instructional grouping and curricular content,
respectively, per tier and grade. We describe the specific proportions of time for each
subtype of code- and meaning-focused curricular content by grade in Supplemen-

@ Springer



S. Al Otaiba et al.

Fig. 4 Pie Charts Representing the Change in Proportions of Cur- Curricular Content by Tier and Grade
1 3

ricular Content Across Grades and Tiers. Note Columns represent
the two Tiers (1 =Tier 1; 3=Tier 3). The rows represent the
different grades (1 =Grade 1; 2=Grade 2; 3=Grade 4; 4=Grade
4; 5=Grade 5). Code-focused instruction included phonologi- !
cal awareness, phonics/word recognition, fluency, and spell-
“ 0 2
“ “ |
“ 0 ‘

ing. Meaning-focused instruction included vocabulary and oral
language development, comprehension, text reading, grammar,
and writing. Other instruction included other academic instruc-
tion (i.e., instruction not included in code- or meaning-focused
instruction), non-instructional time, and non-instructional time
that focused on behavior management

o

Dimension - code - meaning D ollier
Table 1 Percentage of students Grade Tier 1 Tier 3
obser\.led receiving code vs. Code Meaning Code Meaning
Meaning-focused instruction
by Tier Grade 1 65 86 83 83
Grade 2 51 96 85 85
Grade 3 25 93 61 82
Grade 4 19 98 48 90
Grade 5 16 100 53 88
Total 35 95 65 85

Note Code-focused instruction included phonological awareness,
phonics/word recognition, spelling, and fluency. Meaning-focused
instruction included vocabulary and oral language development,
comprehension, text reading, grammar, and writing

tal Table 2. To examine whether these differences in content were consistent across
grades, we conducted a split-plot ANOVA with the two tiers representing the within-
subjects factor and the three types of instruction and grade representing the between-
subjects factor. There was a significant three-way interaction between tier, grade,
and instructional focus (F[g 1355=2.60, p=.008). See Fig. 3b for the marginal means.
In general, the proportion of code-focused instruction decreased across the grades
in both tiers, whereas the proportion of meaning-focused instruction increased.
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Table 2 Length of observation in minutes by Tier

Grade Tier 1 Tier 3

M SD Range Total M SD Range Total
1 47.38 28.00 9-150 2,369 28.04 15.34 6-72 1,402
2 45.66 22.56 20-148 2,283 30.60 13.34 10-61 1,530
3 4498 29.93 11-195 2,789 34.50 10.99 13-60 2,139
4 46.00 28.24 10-141 2,300 34.74 13.11 10-74 1,737
5 45.56 24.98 19-98 2,369 38.73 18.56 10-96 2,014
Total 45.87 26.81 9-195 12,110 33.42 14.73 6-96 8,822

This pattern is represented by a significant two-way interaction between grade and
instructional focus (F[g 1355=10.299, p<.001). Additionally, the interaction between
tier and instructional focus was also significant (F, 355;=66.36, p<.001). Across the
five grades, students received proportionally more code-focused instruction in Tier 3
compared to Tier 1 (AM=0.22, #141;=8.76, P, <-001, d=0.88) and less meaning-
focused instruction (AM==0.18, #149;=-7.63, Py, <-001, d=-0.74). Despite the
overall trend of increase in meaning-focused instruction across grades and tiers, as
Figs. 3b and 4 show, we found different patterns in Grades 1 and 2. In Grade 1, the
amounts of code- and meaning-focused instruction were similar across Tier 1 and
Tier 3. Uniquely, in Grade 2, the proportion of code-focused instruction increased in
Tier 3, and the proportion of meaning-focused instruction decreased relative to Tier
1. In Tier 3, the amount of time students received code- and meaning-focused instruc-
tion in Grades 1 and 2 was about the same. There were no differences across grades
or tiers in the proportion of instructional time spent on other instruction.

Then, we examined whether instruction varied across the tiers relative to special
education status. We conducted a split-plot ANOVA, with tier as the within-subjects
factor and both special education status (i.e., reading disabilities, other disabilities,
and no disabilities) and instructional focus as the between-subjects factors. The three-
way interaction was not statistically significant. The interaction between instructional
focus and special education status was significant (£, 505 =4.83, p<.001), as well
as the interaction between instructional focus and tier (F, ;505;=59.47, p<.001). Fig-
ure 3¢ shows the marginal means for the split-plot ANOVA. As the figure indicates,
instruction in Tier 1 was generally similar for students regardless of their disability
status. In Tier 3, the proportion of code-focused instruction increased for students
with disabilities, but none of the pairwise comparisons were statistically significant.
Students without disabilities spent proportionally more time on meaning-focused
instruction than students with other disabilities (AM=0.13, #505;=2.81, pj,;,, =23,
d=0.48) and students with reading disabilities (AM=0.12, #;505;=3.14, pj,,,=-09,
d=0.45), but these differences were not statistically significant after correction for
multiple comparisons.

Exploring consistency and alignment between observations of Tier 3 and school
administrators’ reports about Tier 3 implementation

As we described earlier in our Method section, we conducted structured interviews
with administrators in the 32 schools, asking them about how their campuses imple-
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mented RTI. Overall, administrator reports of Tier 3, or intensive intervention, were
consistent with our observations. When we asked them about a typical student receiv-
ing Tier 3 services, administrators reported dosages of intensive intervention ranging
from 15 to 60 min per session. Most commonly, principals reported that 30-minute
intervention sessions were delivered a minimum of four times per week. Thus, the
administrator reports of dosage align with our mean observed time of 33.42 min for
Tier 3 instruction.

Most administrators reported that students received intensive interventions mostly
in a one-on-one setting; although some indicated the interventions could be delivered
in a small group setting (e.g., up to three students). However, we found discrepan-
cies between administrator interviews in terms of Tier 3 grouping and instructional
content. In contrast to administrator reports, our observations of Tier 3 indicated that
the majority (61.8%) of time was within a small group setting. One-to-one instruction
(i.e., tutoring) was observed for 7.4% of the time, and individualized instruction (i.e.,
students working alone on an individualized assignment) was observed for 12.2% of
the time. Initially, administrators gave minimal descriptions of data-based decision-
making to develop individualized interventions. However, when prompted to give
more detail, principals typically described those intensive interventions following
a “case-by-case” approach. Regarding a discrepancy in the observed instructional
content, many administrators reported that interventions targeted fluency specifically.
However, while generally fluency was included in our combined analysis of code-
focused instruction, individually it only accounted for a small proportion (5.03%) of
observed Tier 3 intervention.

Discussion

In this observational study, we provided a snapshot to contrast Tier 1 and Tier 3,
or intensive reading, interventions within RTI implementation delivered to targeted
students identified by schools as receiving Tier 3 or special education. As we hypoth-
esized, we observed differences in grouping across the two tiers, with significantly
more small group instruction during Tier 3 and mostly whole group instruction dur-
ing Tier 1. We found large effect sizes corresponding to these differences between
Tier 1 and Tier 3 for small and whole group (d=1.70 and d=1.84, respectively).
These findings suggest it was feasible for teachers to provide small group instruction,
which is an important dimension of individualized and intensive intervention (e.g.,
Al Otaiba et al., 2022; Gersten et al., 2009; Hall et al., 2022). Prior research (though
provided in Tier 2 settings) has demonstrated that the effectiveness of interventions
may be even stronger in one-to-one versus small group settings in the early grades,
particularly in primary grades (e.g., Gersten et al., 2020; Vaughn et al., 2010). While
we observed more individualized interventions during Tier 3 than Tier 1, one-to-one
intervention occurred for only 7% of students who received Tier 3. High caseloads
and other resource demands may limit teachers’ ability to provide more one-to-one
intervention.

Our findings about Tier 1, or core instruction, differ considerably from the teacher
reports of core instruction reported by Balu et al.’s (2015) evaluation of RTI imple-
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mentation. In that study, schools were recruited that had implemented RTI for at least
three years; for our study, we recruited schools that reported currently implementing
RTI. Balu et al. found that teachers reported spending around 33% of the core reading
block in whole class instruction and 25% in small groups. In contrast, we observed
relatively more whole group instruction (about 47% of the time) and relatively less
small group instruction (only 19% of the time). Additionally, there was a difference
in peer activities; teachers in the Balu et al. study noted using this instructional mode
around 17% of the time, while we observed this mode for only 4% of the time. Pos-
sible explanations for the lack of convergence across our study findings could relate
to differences between the studies’ measures and procedures (e.g., Balu et al. used
teacher reports, whereas we observed actual instruction).

Our second aim was to observe whether students eligible for intensive interven-
tions in Tier 3 or special education received relatively more code- or meaning-focused
curricular content during Tier 1 or Tier 3. Almost all students received meaning-
focused instruction in Tier 1 (95%) and Tier 3 (85%). Notably, few students (35%)
received any code-focused instruction in Tier 1. In contrast, during Tier 3, about 65%
of students were observed receiving code-focused instruction. The amount of code-
focused instruction in both tiers appeared limited, with dosages less than recom-
mended by the research base on effective instruction and intervention (e.g., Al Otaiba
et al., 2022; Austin et al., 2017; Hall et al., 2022). We also observed relatively more
code-focused intervention in Tier 3 than in Tier 1. Although we do not have specific
recommended amounts or types of instruction or intervention based on individual
students’ needs, we noted that students in the earlier grades received relatively more
code-focused instruction (consistent with a learning-to-read phase), with decreasing
amounts across the upper grades. The pattern of decreasing code-focused instruction
is consistent with Connor and colleagues’ observation study of Tier 1 during Reading
First (Connor et al., 2009a, b). An interesting deviation from this pattern occurred in
Grade 2; as shown in Fig. 3b, we observed that students who received Tier 3 were
exposed to more code-focused intervention than expected (based on the data). One
possibility for this deviation could be that schools prioritized code-focused interven-
tion because of the impending curriculum shifts to reading-to-learn (with a focus on
comprehension) in the upper grades. For example, Connor et al. (2007) referred to
students needing a second chance in second grade when they had not mastered word
reading and foundational skills in first grade.

Our third aim was to observe whether the type of students’ disability status (i.e.,
reading disability, other disabilities, or no disability) was associated with differential
curricular content. We found that students without disabilities received a significantly
greater proportion of meaning-focused instruction in Tier 3 than students with dis-
abilities. We had hypothesized that students with reading difficulties would receive
relatively more code-focused instruction during Tier 3; although we did observe this
trend (see Fig. 3c), it was not statistically significant. Overall, only about a third of
observed intervention time was code-focused during Tier 3. This proportion is within
the range of code-focused observations in prior observation research conducted in
resource rooms or RTI settings, ranging from a high of 47% of the observed time
(Swanson & Vaughn, 2010) to a low of 28% (Ciullo et al., 2019). By contrast, slightly
more than half of their observed Tier 3 time had a meaning-focused intervention

@ Springer



S. Al Otaiba et al.

(57%), suggesting that students may have been receiving multi-component interven-
tions. The proportion of meaning-focused instruction we observed was lower than in
the Swanson et al. (2012) study (66%) or the Ciullo et al. study (62%) but slightly
higher than in the Swanson and Vaughn (2010) study (53%). We observed that less
than 10% of Tier 3 intervention time was non-instructional, similar to the amount
reported by Ciullo et al. at 9%. Additional research that includes IEP or interven-
tion goals is warranted; we do not intend to suggest that all students needed only
more code-focused instruction, but rather that they may have needed differentiated
amounts based on their own skill levels. In addition, a majority of students with poor
comprehension skills benefit from word level instruction as well as comprehension
supports (e.g., Donegan & Wanzek, 2021; Hall et al., 2022).

Our final aim was to contextualize our observation findings with administrators
interviews about RTI implementation, particularly for students who received Tier 3.
We found some consistent alignment between what we observed and their reports
about Tier 3 implementation. However, we also identified some inconsistencies;
administrators perceived fluency as a more prominent component of Tier 3 interven-
tions, whereas we observed that only 5% of intervention time focused on fluency
specifically. The administrators also reported that Tier 3 was more individualized
than we observed. For example, they described their schools as providing a more
intensive, individualized, one-to-one instructional setting for students who received
Tier 3, but the snapshots we observed revealed that small group settings were more
common during Tier 3. It may be that the administrators were focused on systems
support for RTI and may not have had a detailed view of what was currently being
provided during Tier 3 implementation during the time of our observations.

B

Limitations and directions for future research

As with all research conducted in school settings, our research had several limita-
tions. First, we had limited information about student demographics given the nature
of our consent process with schools and districts, which precluded us from accessing
student identification numbers that would have allowed us to identify their race, eth-
nicity, or gender or to link observations with their individual reading outcomes. Relat-
edly, we could not triangulate our observation data with either instructional plans or
individualized education plans. Although we specifically relied on school administra-
tors to nominate target students who had intensive reading needs, our research team
did not have permission to evaluate each individual’s disability or to access their
specific IEP goals or their Tier 3 instructional plans. It is possible that some students
we classified as having a reading disability due to their specific learning disabilities
label had mathematics or writing as primary need areas, even though we specifically
asked administrators to identify students receiving intensive reading interventions.
Thus, a limitation, which is relevant to many large-scale studies involving school-
provided data, is that researchers may not have all the details about individual student
needs. Future research could examine the alignment between observed instruction
and student responsiveness data.

Second, our specific focus was to contrast Tier 1 with Tier 3 for students with the
most intensive reading needs; while we observed each target student during core
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reading instruction (Tier 1) and intensive intervention (Tier 3 or special education),
we observed only once. Future research is needed to conduct longitudinal obser-
vations that would be sensitive to changes across the year, include more detailed
information about core reading and intervention programs, and document whether
progress monitoring or data-based decision-making informed Tier 3 instruction. In
addition, we did not observe any Tier 2 intervention. Given that research has shown
the effect of tiered instruction across Tiers 1 and 2 (Fien et al., 2021), future longi-
tudinal research should also observe Tier 2. This research might include a focus on
alignment of instruction across tiers and a focus on students’ movement across tiers
(cf. Al Otaiba et al., 2014). For example, it would be pertinent to confirm whether
students receiving the most intensive services for Tier 3 or special education also
receive some Tier 2 programs across the school year. Third, we did not seek informa-
tion about teacher or administrator training for RTI, generally, or for reading inter-
ventions specifically. Future research could explore the relations between training
and observed instruction.

Implications for research and practice

Despite our limitations, our study adds some novel findings with important implica-
tions for research and practice. Given that we found that Tier 1 was mostly whole
group and was rarely individualized or differentiated, administrators and teachers
should carefully consider instructional arrangements to support differentiation of
instruction. For example, systems should be in place that provide data to help teach-
ers identify which students need to practice with which skills so brief small group
instruction can take place. One example of a web-based system to guide differentia-
tion of Tier 1 with a substantial evidence base is the Assessment to Inform Instruction
(A2I) within the individualized student instruction (ISI) intervention (Connor et al.,
2009b). Another evidence-based practice for differentiating Tier 1 is peer tutoring,
which increases the intensity of instruction in several ways, including (a) additional
opportunities to read aloud and receive immediate feedback from a peer, (b) text
selected to meet the needs of pairs of students, and (c) opportunities for the teacher
to provide brief corrective feedback during oral reading (Mathes & Fuchs, 1994).
We also found that it was feasible for schools to provide significantly more small
group instruction during Tier 3 than during Tier 1. It was noteworthy that few students
received any code-focused instruction, and when they did, it was for less time (in
either tier) than would be recommended by the research base about effective instruc-
tion and intervention. Given our research design and focus, we did not have access
to students’ individual skills and goals in the code- or meaning-focused components;
however, based on our findings and those of earlier observation studies (Ciullo et al.,
2019; Swanson et al., 2012; Swanson & Vaughn, 2010), we urge administrators and
practitioners to provide appropriate amounts of code- and meaning-focused instruc-
tion, particularly in the early years (Connor et al., 2009b). Teachers need to be aware
that most students needing Tier 3 intervention, particularly those with word read-
ing difficulties, typically need intensive instruction to develop skilled and automatic
word reading skills. Even as these students advance through the elementary grades,
they typically struggle to identify longer, polysyllabic words and to read with fluency

@ Springer



S. Al Otaiba et al.

(Hudson et al., 2022; Kearns et al., 2022). Students with word reading difficulties
also need support for comprehension. Strategies for developing these skills should
be routine parts of both Tier 1 and Tier 3 instruction. Again, data systems similar to
the system designed by Connor et al. (2009b) could support teachers in identifying
appropriate amounts of code-focused versus meaning-focused instruction needed by
specific students.

Further, target students received relatively more code- than meaning-focused con-
tent during Tier 3 than during their Tier 1 instruction; thus, there is a need to ensure
alignment between the core and supplemental curricular content. Our observations
also suggest that content was not significantly different in relation to school-reported
students’ disability status (reading disability vs. other disabilities vs. no disability), in
contrast to our expectations; therefore, an important implication is for interventions
and changes to instruction to be guided by an individual student’s educational need.

Finally, we found that administrator reports about RTI implementation were con-
sistent with our observations about differences in grouping across tiers, but they were
not always aligned with the specific observed curricular content provided to students
during Tier 3. Therefore, administrators need to monitor data carefully to ensure that
students’ code- and meaning-focused skills are adequately developing and instruction
is aligned with these needs. In addition, school administrators could conduct walk-
throughs, observing Tier 1 and Tier 3 within their schools. In conclusion, we caution
that our study provided only one snapshot of instruction and intervention and that
further research is needed to guide school practice about RTI implementation.
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