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ABSTRACT
We created the Recognizing Excellence in Learning and Teaching (RELATE)
Tool for Special Education Classroom Observation to fill the need for a well-
researched, observational tool that provides a more accurate lens for
observing instructional and social processes in the self-contained, special
education setting. In this study, we examined the factor structure,
descriptive, and psychometric properties of the RELATE Tool using 47 special
education classrooms. The results of the descriptive statistics, exploratory
factor analysis, and generalizability and decision studies suggest that the
tool’s reliability and validity are promising. We suggest modifications to one
component of the tool to improve its psychometric properties.
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THE NUMBER OF students receiving special education services in public schools in the United States
has increased by approximately 2 million over the last two decades (Brophy, 2003; Clarke, Embury, Jones,
& Yssel, 2014; Walsh, 2014). As part of this growth, there is a move toward inclusive classroom place-
ments for students with disabilities, with a majority of students receiving instruction in inclusive and inte-
grated classroom settings (Billingsley, 2004; U.S. Department of Education, 2015). Though inclusion is
the norm, there are approximately 800,000 students who receive instruction in classrooms serving only
students with special education needs (U.S. Department of Education, 2015). We call these classrooms
self-contained, special education classrooms (e.g., resource rooms, special education classrooms, special
education schools; U.S. Department of Education Data Accountability Center, 2012). Of the approxi-
mately 350,000 students classified as having emotional and/or behavioral disabilities (EBD), 24% receive
a majority of their instruction in self-contained classrooms (U.S. Department of Education, 2015).

Placing students, including students with disabilities in general and those with EBD, in self-con-
tained, special education classrooms is understood to sometimes be best practice because this special-
ized setting allows for intensive academic and social supports that are not readily available in general
and inclusive classroom environments (Algozzine, Morsink, & Algozzine, 1988; Fisher & Meyer, 2002;
Maggin, Wehby, Partin, Robertson, & Oliver, 2011). For example, self-contained classrooms employ
more staff in the form of specialized teachers and paraeducators and have smaller classroom sizes.
Unfortunately, research on student academic and social outcomes is inconclusive for students receiving
instruction in self-contained settings (cf. Evans, Weiss, & Cullinan, 2012; McMahon, Keys, Berardi,
Crouch, & Coker, 2016; Siperstein, Wiley, & Forness, 2011). Consequently, there is a need to examine
the instructional and social learning processes (e.g.., make-up of the classroom including number of
adults and students, roles of classroom participants) that are occurring in settings that serve students
with special education needs to examine the contradictory and often negative outcomes among stu-
dents served in these settings.
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While special education has traditionally taken an individualized approach to education, there is a
need for more research surrounding classroom-level observations created for self-contained settings as
this is not commonplace but may support evaluations of teaching quality. The Measures of Effective
Teaching (MET) project provides valuable information on the types of evaluative tools that can be
used to measure effective classrooms, including studies of classroom observation tools (Benedict,
Thomas, Kimerling, & Leko, 2013). Through their studies, the MET project has highlighted two class-
room observation tools in their discussion of classroom observations: Danielson’s (2013) Framework
for Teaching and the Classroom Observation Scoring System (CLASS; Pianta, La Paro, & Hamre,
2008). In subsequent research both tools have been used to effectively examine general education class-
room processes, though this has occurred with a lack of focus on special education settings (e.g., Hafen
et al., 2015; La Paro, Pianta, & Stuhlman, 2004). In fact, researchers have expressed concerns as to
whether these tools in their current forms can accurately assess the special education classroom envi-
ronment (Cipriano, Barnes, Bertoli, Flynn, & Rivers, in press; Jones & Brownell, 2014). Johnson and
Semmelroth (2015) attempted to fill this gap with the creation and validation of the Recognizing Effec-
tive Special Education Teachers (RESET) observation system. Though it is a much needed observation
tool for examining teacher instructional effectiveness, it ignores social processes in the classroom that
along with other classroom features may also play a part in teaching and learning.

A key distinguishing feature of special education settings is the regular presence of multiple adults in
the classroom, specifically special education teachers and paraeducators. These multiple adults may
employ specialized instructional methods to support student learning. Due to the need for additional
student services, these classrooms are also characterized by a high number of classroom transitions,
with students, educators, and paraeducators continuously moving around the classroom and entering
and leaving the classroom. Though these important distinctions exist, observations in self-contained,
special education classrooms often use tools developed for general education settings (Crowe, Rivers,
& Bertoli, 2017). While these evaluation systems are important for ensuring accountability for students
with special education needs, the use of evaluation measures including observation protocols for gen-
eral education settings in self-contained classrooms may not provide a clear picture of what is occur-
ring in these settings. In addition to accounting for the unique structure (i.e., classroom processes and
interactions) in self-contained, special education classroom settings, it is also challenging for observers
to interpret classroom teacher and paraeducator teaching practices that may be difficult to understand
without knowledge of the students’ specific disability designation and goals of the individualized educa-
tion plan (IEP; Crowe, Rivers, & Bertoli, 2017).

In this paper, we present results from a validation study of the RELATE Tool, an evidence-based,
observational tool designed to capture best practices unique to self-contained, special education class-
rooms (i.e., teacher-paraeducator interactions, accommodations, and prevention of heightened behav-
ioral outbursts). The goal of the RELATE Tool is to provide a more careful examination of both
instructional and social processes in the self-contained, special education classroom (Baker et al., 2010;
Hanushek & Raymond, 2005; Mintrop & Sunderman, 2009). Using observational data collected from
47 self-contained, special education classrooms serving primarily students with EBD, we examined the
factor structure, descriptive statistics, and psychometric properties of the RELATE tool.

The RELATE Tool for special education classroom observation

The RELATE Tool (Barnes, Cipriano, Flynn, & Rivers, 2016) is the first empirically based tool that
assesses the quality of instruction and social processes in self-contained, special education classrooms
serving primarily students with emotional and behavioral challenges. Our intent in creating this tool
was for it to support the observation and categorization of these social interactions and instructional
practices. Moreover, we posited that the data gleaned from these observations could assist practitioners
in identifying characteristics of optimal learning environments for students with special learning needs.
To build the RELATE Tool, we adopted a mixed-methods approach that included a content analysis of
existing classroom observation frameworks, systematic classroom observations of special education
classrooms, and interviews and a focus group with special education teachers, paraeducators, and
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administrators (Cipriano, Barnes, Bertoli, Flynn, & Rivers, 2016). We base the components and best
practices that are the focus of the tool on these results. Specifically, we chose to focus on best practices
that were prevalent in the special education literature and that interview and focus group participants
cited as important to the success of their classrooms but were not often captured in classroom observa-
tion tools. The RELATE Tool includes three categories of interactions (referred to as components)
occurring in these classrooms: teacher-paraeducator interactions, accommodation, and prevention.
The three components of the RELATE Tool are divided into 10 elements (i.e., subcategories of compo-
nents) and these elements are comprised of 40 indicators (i.e., specific observable behaviors or actions).
Below we provide a description of best practices under each component.

Teacher-paraeducator interactions describe effective collaboration between educators (teachers and
paraeducators) that results in unity of purpose and effective use of instructional and classroom man-
agement strategies. We categorize best practices for collaborative teaming into four areas that include
solidarity, staff delegation, respectful modeling, and disrespect. Collaborative efforts among educators
are most effective when they involve three of these four elements of practice. Solidarity is the consistent
presentation of teamwork between members of the classroom team. Solidarity among educators results
in a consistent and shared message to students (Friend, Cook, Hurley-Chamberlain, & Shamberger,
2010; Reid, Gonzalez, Nordness, Trout, & Epstein, 2004). Examples of best practices in this category
include classroom team members deferring to one another, the use of “we” language, and reinforcing/
restating the other educators’ instruction (Elksnin & Elksnin, 1998; Reid et al., 2004; Walther-Thomas,
1997). Delegation of staff refers to how classroom teacher(s) determine roles for additional staff mem-
ber(s) to enable the smooth functioning of the classroom. This delegation can enable the classroom
teacher to maximize his or her own instructional support presence for the students (Conderman, 2011;
Cook & Friend, 1995; Walther-Thomas, 1997). Best practices under this category include the division
of classroom roles, promotion of initiative on the part of the classroom team members, and the parae-
ducator’s level of attending to classroom activities and other assigned roles (Cipriano et al., 2016).
Respectful modeling refers to educators holding each other in high regard and acknowledging each
other’s work in the classroom. Behaviors that demonstrate respect in the classroom have the potential
to increase retention of paraeducators in their positions, as paraeducators often feel a lack of respect
from colleagues in their classrooms with lack of respect from other adults in the classroom contributing
to the paraeducators premature departure from the field (Chopra et al., 2004; Giangreco, Suter, &
Doyle, 2010). Moreover, respectful modeling teaches students appropriate peer interactions. Examples
of respectful interactions between educators are the use of each other’s name, making eye contact, the
presence of manners, or the use of a warm tone when interacting (Conderman, 2011; Cook & Friend,
1995; Friend et al., 2010; Walther-Thomas, 1997). Disrepect is a unique element in that it examines the
use of practices that may hinder collaborative teaming by damaging the teacher-paraeducator relation-
ship (Cipriano et al., 2016). Disrespect includes verbal (e.g., belittling, mocking, hostile, sarcasm) and
non-verbal (e.g., dirty looks, negative gesturing such as shooing away) interactions.

Accommodations describe interactions between students and educators that identify, acknowledge,
and accommodate individual learning needs and goals. This component includes three areas of best
practice—tiered supports, instructional resources, and flexibility. Tiered supports refers to the degree
to which educators employ practices that support high-quality learning instruction such as appropriate
student groupings (Tomlinson, 2000), modeling (Kirschner, Sweller, & Clark, 2006), praising, and
encouraging positive student learning behaviors (Reeve & Jang, 2006). Instructional supports measures
the degree to which educators optimize student learning by using best practices such as incorporating
a range of materials (Tomlinson, 2000), providing student choice in learning activities (Algozzine &
Anderson, 2007), and including student self-assessment in the lesson structure and presentation
(Andrade & Valtcheva, 2009). Flexibility examines educators’ use of best practices such as differentia-
tion of instruction (Tomlinson, 2000; Rock, Gregg, Ellis, & Gable, 2008), adjusting pacing and support
to meet students’ needs, and exploring student ideas (Tomlinson et al., 2003).

Prevention describes interactions between students and educators that promote a physically and
psychologically safe learning environment. We examine three areas of best practice in this compo-
nent—monitoring, deescalation of unsafe or disruptive behaviors, and intervention. Monitoring
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measures the degree to which educators employ a classroom merit system (e.g., Lannie & McCurdy,
2007), communicate about student behavior with classroom team members to support consistency
(Cipriano et al., 2016), consider student progress (Wenglinsky, 2002), demonstrate vigilance (Emmer
& Stough, 2001), and use or reference goals and rewards (Sutherland, Wehby, & Copeland, 2000) to
proactively prevent heightened student behavioral outbursts. Within this element, we also examine the
degree to which students engage in unprompted self-evaluation of achievement or behavior (Smith &
Sugai, 2000). Deescalation of unsafe or disruptive behaviors measures the degree to which educators
enact strategies to minimize behavior-related issues by demonstrating neutrality, positive directives,
keeping appropriate distance, and adjusting elements of the classroom to proactively prevent height-
ened student behavioral outbursts (Ryan, Peterson, Tetreault, & Hagen, 2007). Intervention measures
the degree to which educators effectively and actively intervene when behavioral outbursts do occur by
using best practices such as standard crisis intervention strategies, removing students from unsafe sit-
uations and reestablishing communication with students post intervention (Couvillon, Peterson, Ryan,
Scheuermann, & Stegall, 2010; Myer, Lewis, & James, 2013; Vecchi, 2009).

The RELATE Tool is scored on a four-point scale at the element level and those scores average
together to yield a component score, where “1” indicates a “low presence/quality” and “4” indicates a
“high presence/quality” of classroom interaction. A score of “0” means that an element or component
was “not observed”; for example, in cases in which there was no paraeducator in the classroom during
a video segment, raters scored all elements under teacher-paraeducator interactions and the overall
component as “not observed.” The RELATE rubric used in the current study is available in the supple-
mentary materials. The RELATE technical manual and researcher manual are available from the first
author.

Study purpose

This study explored the use of the RELATE Tool in examining teachers’ instructional practices and
classroom interactions in self-contained, special education classrooms to provide evidence of the tool’s
reliability and validity in measuring best practices in teacher-paraeducator interactions, accommoda-
tions, and prevention of unsafe behaviors. The aim of the present study was to examine the psychomet-
ric properties of the RELATE Tool in self-contained special education contexts.

1. To determine the structural validity of the RELATE Tool, we fit several factor models to our
data.

2. To estimate the variance in observed scores, we conducted generalizability (G) studies.
3. To examine the reliability of the RELATE Tool, we conducted decision (D) studies.

The present study

Prior to initial recruitment and data collection for the study below, we obtained institutional review
board approval from our institution and participating school districts (if applicable).

Sample

We recruited classrooms primarily serving students with a special education categorization of EBD in
grades 3 to 12 to participate. Once we had permission from the district to recruit schools, we reached
out to principals to get permission to recruit classrooms. We recruited classrooms across a full aca-
demic year, beginning in summer 2014 and extending to spring 2015. We initially recruited two school
districts but due to the low numbers of consent for student participation, in spring 2015 we expanded
school recruitment efforts to include an additional four districts. To recruit teachers and students, we
sponsored webinars and in-person information sessions about the project. To reduce threats to validity,
we did not share information about the RELATE Tool during our recruitment and video-recording
efforts. We told participants that we were interested in capturing videos of typical lessons in a self-con-
tained special education classroom. We recorded video in classrooms where: (1) the teacher and at least
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one paraeducator gave consent to be on video and (2) at least 50% of the parents consented to their stu-
dent being videotaped. We set up the camera in the classroom so we could capture as much of the
classroom as possible. Students and adults without consent sat out of the camera’s view. Though all
members of the classroom were aware of the camera, the video administrator was instructed to be as
unobtrusive as possible (i.e., we asked video administrators to take notes quietly in the back of the
room away from the group and we used a small camcorder and tabletop tripod). All video data were
collected by August 2015 as some of our school sites were open during the summer months.

By the end of data collection, we had collected video footage from 47 classrooms. Our sample came
from six school districts in two northeastern states. The majority of the participating teachers were
female (90%) with an average of 11 years of teaching experience. Classrooms included an average of
nine students and two paraeducators.

Video collection and scoring procedures

Undergraduate and graduate students at New York University and members of our core research team
served as video administrators. We recruited and trained our video administrators on capturing class-
room footage and completing field notes to ensure similarities in the types of interactions captured
across video administrators.

Video administrators used consumer-grade, flash memory camcorders to record video footage
across three days, taping one class period per day with a period lasting between 30 minutes and one
hour. We had a total of 2,600 minutes of video footage available for scoring. We started by first screen-
ing videos to ensure that video and sound quality were adequate for observation and that all individuals
on video provided participant consent. We digitally blurred individuals in video segments who had not
provided consent for video participation but who were captured on video (e.g., a student who walked
in front of the camera on the way out of the classroom). Based on our pilot work, we determined that
video segments between 10 and 19 minutes were ideal for examining the interactions of interest. Thus,
we spliced each video segment (i.e., footage from a class period) into 10- to 19-minute video segments
resulting in 406 segments. We determined video end points by watching the video and stopping the
segment at a natural break in activity or instruction.

In fall 2015, four raters in master’s degree programs were trained on the RELATE Tool. This train-
ing included information on special education classrooms, characteristics of students with EBD, an
overview of the RELATE Tool, thorough reading and discussion of the manual, and viewing and dis-
cussion of sample classroom videos. During the training, raters viewed and scored three practice videos
and discussed their scoring rationales as a group. Following training, raters independently scored three
additional master-scored videos to demonstrate that they were reliable raters. To successfully demon-
strate that a rater was reliable, the rater had to score three videos with 80% reliability for each video
(additional practice and master-scored videos were assigned as needed). We assigned scorers an aver-
age of 100 video segments. Video segments took approximately one hour to score, and raters worked
between 10 and 15 hours per week.

We used Research Randomizer to randomize videos for four raters (https://www.randomizer.org/).
We assigned each video to one of our four raters and then 30% of the videos to a second rater for dou-
ble scoring. Double scoring was necessary to ensure that we maintained interrater reliability (Hallgren,
2012). To ensure raters completed a range of videos each week of differing length and with different
classrooms and that included content from varying times during the class period (i.e. some videos were
recorded at the beginning, middle, or end of a class period). We provided rater videos in the order pre-
sented by our randomization software but examined video lists weekly to ensure that raters received a
variety of videos. If this was not the case, we made minor changes to assigned videos (e.g., we swapped
a video assigned for the week with a video assigned for the following week to ensure that the rater
watched videos from several different classrooms).

We held weekly calibration meetings for the first three months of scoring, which then moved to
biweekly calibration meetings for the final month of scoring. During calibration meetings, raters used
videos from an earlier phase of the project for practice scoring. We then discussed scores during the
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meeting and provided clarification for specific items. During these meetings, we also provided addi-
tional training on items that raters characterized as being difficult to score. Interrater reliability was
examined for double-coded videos weekly and individual raters received additional training if patterns
of inconsistency became evident (e.g., if a rater consistently scored lower than fellow raters on a partic-
ular element or on the tool overall).

Data analysis procedures

For this analysis, we calculated the means, standard deviations, and ranges of the RELATE Tool’s com-
ponents and elements at both the classroom and teacher level. We then examined interrater reliability
of the RELATE Tool (Cicchetti & Sparrow, 1981; Downer, Booren, Lima, Luckner, & Pianta, 2010)
and examined the tool’s factor structure using exploratory factor analysis (EFA) at the video segment
level (Ferguson & Cox, 1993). To further identify and quantify multiple sources of inconsistencies in
observed RELATE scores (Brennan, 2001), we conducted G studies to estimate variance components
and D studies to estimate reliability.

Generalizability theory analysis
Since observations of classroom behaviors using observation instruments are often subject to
multiple sources of measurement error (Bruckner, Yoder, & McWilliam, 2006), researchers often
rely on generalizability theory to ensure score reliability or dependability (Webb & Shavelson,
2005). In this study, we conducted generalizability theory analysis to estimate the variance in
observed scores associated with classrooms (i.e., the object of measurement), raters, segments,
videos, and RELATE elements. Specifically, we estimated variance components for four sets of
RELATE elements (i.e., all RELATE elements combined and elements for each of the three
RELATE components separately).

Generalizability theory is an extension of classical test theory that distinguishes and quantifies
multiple sources of error in observed scores simultaneously by utilizing some methods from anal-
ysis of variance (ANOVA) methods (Brennan, 1992, 2011; Eason, 1989; Shavelson, Webb, &
Rowley, 1989; Webb, Shavelson, & Haertel, 2006). A typical generalizability theory analysis
involves two major steps (Briggs & Wilson, 2007; Eason, 1989). The first step is the G study
wherein we define related facets in a measurement design along with all admissible observations
for these facets (Brennan, 1992; Briggs & Wilson, 2007). The second step of a generalizability
theory analysis is the D study. Here we use information from the G study to estimate and inter-
pret variance components for decision-making with different measurement procedures (Brennan,
1992; Webb & Shavelson, 2005). While the G study estimates the magnitude of error variance,
the D study utilizes the information to select a measurement design that obtains the most reliable
scores (Eason, 1989).

D studies produce two reliability coefficients. The G coefficient, which is analogous to the reli-
ability coefficient in classical test theory, indicates the consistency of observed scores and is used
to evaluate the performance of the object of measurement relative to others. We obtain this coef-
ficient by estimating the ratio of the universe-score variance to the expected value of observed-
score variance. The phi coefficient denotes the consistency of the observed scores compared with
a certain criterion. This coefficient is smaller than the G coefficient as the denominator for the
phi coefficient contains all the variance components while the denominator for the G coefficient
excludes main effects of factors that do not reflect changes in rank order of the object of mea-
surement (Brennan, 2001).

Our G study design represents a four-facet “partially” nested design wherein segments (s) were
nested within videos (v), and videos (v) were nested within classrooms (c), and segments (s) were
crossed with rater (r) and crossed with elements (i), (s:v:c) £ r £ i. Classroom was the object of mea-
surement in our study. Segments, videos, raters, and elements were potential sources of error (facets)
affecting the reliability of observed RELATE scores. We used restricted maximum likelihood (REML)
estimators implemented in PROC HPMIXED in SAS 9.2 to estimate the variance components. We

6 T. N. BARNES ET AL.



used the HPMIXED procedure using sparse matrix techniques because it provides a more efficient pro-
cess than MIXED, GLIMMIX, or NLMIXED procedures when fitting models with many fixed or ran-
dom effects. Given the complexity of our models, the HPMIXED procedure is an ideal technique to
estimate the variance components for our G study. Research has revealed that REML estimators are
robust to normality assumption violations (Marcoulides, 1990), and they can accurately reproduce var-
iance components when missing data is present in designs (Searle, Casella, & McCulloch, 1992). These
estimators are preferable to the traditional ANOVA-based estimators when missing data is present in
the designs (Putka, Le, McCloy, & Diaz, 2008). We conducted four G study analyses, each with differ-
ent sets of RELATE outcomes. The outcome sets of interest in the present study were (1) all compo-
nents and corresponding elements (n D 10); (2) teacher-paraeducator interactions elements (n D 4);
(3) accommodations elements (n D 3); and (4) prevention elements (n D 3). We calculated two reli-
ability coefficients (D index and G coefficients) for each element set using the variance components
estimated by the PROC HPMIXED REML procedure. The formulas for calculating phi (D index) and
G (G coefficient) were as follows:
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n0 ið Þ C s2 crð Þ
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where “c” represents the objects of measurement (classroom, in this study); “r” refers to raters; “i” rep-
resents the elements; “s” represents segments; and “v” represents video. Each equation shows how a
generalizability coefficient is calculated from the variance components (1) classrooms (c), (2) raters (r),
(3) elements (i), (4) videos (v), and (5) segments(s), where all variance components except the object of
measurement (o) are divided by the number of conditions for each source of error represented in the
variance component (Shavelson & Webb, 1991). Following our G study, we conducted D study analy-
ses on the four outcome sets of interest. The purpose of the D studies was to determine the optimal
measurement procedure that would minimize error by using the information from the G study. The
changes in two reliability coefficients (phi and G) were evaluated on different combinations of mea-
surement conditions.
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Results

RELATE scores

The mean of RELATE scores across all video segments (vD 406), across double-coded video segments (vD
236), and at the classroom level (vD 47) were calculated for each component and element (see Table 1). The
mean scores for teacher-paraeducator interactions, accommodations, and prevention across all video seg-
ments were 2.56 (SDD 1.26), 3.09 (SD D 0.71), and 2.87 (SD D 1.13), respectively. At the element level, an
examination of the minimum and maximum scores suggest that within the teacher-paraeducator interac-
tions component, one element (disrespect) does not add meaningfully to the tool as it is often scored as not
observed or scored as low levels of disrespect (i.e., 4). Similarly, within prevention, raters usually scored one
element (intervention) as zero and results deemed that it was not contributingmeaningfully to the tool.

Exploratory factor analysis

We first completed the EFA analysis using a direct oblimin rotation allowing for our factors to be cor-
related. The resulting correlation matrix for the factors showed that the highest correlation was 0.095,

Table 1. Descriptive statistics for RELATE study.

All Video Segments Double Coded Only Class-Level All Data
N 406 236 47

TPI M 2.56 2.55 2.67
SD (1.26) (1.27) (0.97)
Range 0–4 0–4 0–4

ACC M 3.09 3.08 3.09
SD (0.71) (0.72) (0.46)
Range 1–4 1–4 2–4

PREV M 2.87 2.80 2.86
SD (1.13) (1.27) (0.71)
Range 0–4 0–4 0–4

Solidarity M 2.42 2.38 2.52
SD (1.18) (1.18) (0.91)
Range 0–4 0–4 0–4

Delegation M 2.70 2.73 2.82
SD (1.39) (1.41) (1.08)
Range 0–4 0–4 0–4

Respect M 2.66 2.65 2.80
SD (1.39) (1.41) (1.02)
Range 0–4 0–4 0–4

Disrespect M 3.33 3.33 3.50
SD (1.48) (1.49) (1.11)
Range 0–4 0–4 0–4

TieredSupp M 2.99 2.96 3.00
SD (0.68) (0.68) (0.45)
Range 1–4 1–4 1.67–4

Resources M 2.97 2.99 2.98
SD (0.73) (0.75) (0.45)
Range 1–4 1–4 2.17–4

Flexibility M 3.20 3.24 3.15
SD (0.71) (0.73) (0.45)
Range 0–4 0–4 2–3.83

Monitoring M 2.81 2.75 2.76
SD (1.15) (1.28) (0.75)
Range 0–4 0–4 0–4

Deescalation M 1.50 1.34 1.47
SD (1.61) (1.61) (0.89)
Range 0–4 0–4 0–3.25

Intervention M 0.08 0.08 0.08
SD (0.53) (0.54) (0.22)
Range 0–4 0–4 0–1

Note. Disrespect is reverse-coded.
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which indicated that none of the correlations exceeded Tabachnick and Fiddell’s (2007) threshold of
.32 (see Table 2). Thus, we decided to use an orthogonal rotation instead. Results suggested that our 10
elements primarily load on three factors (solidarity, delegation, respect, and disrespect for factor 1;
tiered support, resources, and flexibility for factor 2; monitoring, deescalation, and intervention for fac-
tor 3; see Table 3). Collectively, these three factors have initial eigenvalues that are larger than 1 and
these factors account for almost 71% of the total variance of the RELATE Tool (see Table 4). In addi-
tion, the scree plot showed that the curve begins to flatten between factors 3 and 4; also, the 4th factor
has an eigenvalue of less than 1. All the results provide robust evidence that the three-factor model is
the best fit for our data.

G and D studies

In the G studies, elements were the largest source of error variance in the statistical model for the set of
all elements and the set of prevention elements, whereas raters were the smallest sources of error vari-
ance for these two sets (see Table 5). For the set of teacher-paraeducator interactions elements, seg-
ments contributed the largest source of error variance; whereas, raters were the smallest source of error
variance. For the set of accommodations indicators, raters were the largest source of error variance;
whereas, video and segments were the smallest source of error variance. Across all classrooms there

Table 3. Segment-level analysis: Varimax rotation.

Elements Factor 1 Factor2 Factor3

Solidarity 0.96 0.06 0.07
Delegation 0.94 0.08 0.02
Respect 0.93 0.04 0.02
Disrespect_R 0.94 ¡0.11 0.10
TieredSupp 0.06 0.84 ¡0.02
Resources 0.01 0.84 ¡0.06
Flexibility ¡0.01 0.84 ¡0.10
Monitoring ¡0.02 0.46 0.62
Deescalation 0.18 ¡0.08 0.79
Intervention ¡0.01 ¡0.16 0.39

Note: Disrespect_R is reverse coded.

Table 2. Factor correlation matrix: Direct oblimin rotation.

Factor 1 2 3

1 1.000 .023 .095
2 .023 1.000 ¡.042
3 .095 ¡.042 1.000

Table 4. Total variance explained: Varimax rotation.

Initial Eigenvalues Extraction Sums of Squared Loadings

Elements Total % of Variance Cumulative Percentage (%) Total Percentage of Variance (%) Cumulative Percentage (%)

1 3.646 36.464 36.464 3.646 36.464 36.464
2 2.363 23.628 60.092 2.363 23.628 60.092
3 1.154 11.544 71.636 1.154 11.544 71.636
4 .961 9.614 81.250
5 .680 6.805 88.055
6 .420 4.201 92.256
7 .389 3.885 96.141
8 .187 1.868 98.009
9 .117 1.170 99.179
10 .082 .821 100.000
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was a range of 1 to 3 videos per classroom (M D 2.17), 3.3 video segments (range from 1 to 9;M D 3.3)
and 4 raters. The phi and G coefficients were relatively high for the set of teacher-paraeducator interac-
tions elements, at 0.78 and 0.82, respectively. The phi and G coefficients were also relatively high for
the set of accommodations elements, at 0.70 and 0.80, respectively. The phi and G coefficients were
moderate for the set of all elements, at 0.46 and 0.67, but were lower for the set of prevention elements,
at 0.06 and 0.30. In Table 6, we present the phi and G coefficients for all the four outcome sets using
different combinations of measurement conditions from the D studies. With the exception of the phi
coefficient for prevention elements, increasing the number of raters and/or videos results in modest to
large values for phi and G coefficients for all outcome sets.

Discussion

The RELATE Tool was designed to measure the quality of classroom interactions in the special education
classroom—a historically understudied classroom population—through the lens of classroom observation
(Crowe et al., 2017). By incorporating available research and partnering with teachers, paraeducators, and

Table 6. Phi and G coefficients from D studies.

All Elements TPI Elements ACC Element PREV Elements
(i D 10) (i D 3) (i D 3) (i D 3)

No. of conditions G Phi G Phi G Phi G Phi

1. 2 Raters, 3 Videos 0.696 0.459 0.858 0.814 0.748 0.606 0.386 0.065
2. 2 Raters, 5 Videos 0.713 0.466 0.881 0.835 0.754 0.609 0.409 0.066
3. 4 Raters, 3 Videos 0.726 0.480 0.876 0.837 0.851 0.738 0.394 0.066
4. 4 Raters, 5 Videos 0.744 0.488 0.900 0.859 0.857 0.742 0.415 0.067
5. 8 Raters, 3 Videos 0.742 0.492 0.886 0.849 0.914 0.829 0.399 0.066
6. 8 Raters, 5 Videos 0.760 0.499 0.910 0.871 0.919 0.833 0.418 0.067
7. 12 Raters, 3 Videos 0.747 0.495 0.889 0.853 0.937 0.864 0.400 0.066
8. 12 Raters, 5 Videos 0.766 0.504 0.914 0.875 0.942 0.869 0.419 0.067

Note: The number of segments per video is nine.

Table 5. Variance component estimates and percentage of variance associated with model facets.

All Indicators TPI Indicators ACC Indicators PREV Indicators

Variance components s2 Percentage of s2 s2 Percentage of s2 s2 Percentage of s2 s2 % of s2

Class (c) 0.152 0.067 0.834 0.451 0.100 0.186 0.050 0.015
Rater (r) 0.020 0.009 0.026 0.014 0.049 0.091 0.006 0.002
Indicator (i) 1.017 0.444 0.150 0.081 0.013 0.025 1.863 0.571
Class�Rater (cr) 0.031 0.013 0.068 0.037 0.048 0.089 0.000 0.000
Class�Indicator (ci) 0.310 0.135 0.042 0.023 0.000 0.000 0.138 0.042
Rater�Indicator (ri) 0.027 0.012 0.012 0.007 0.015 0.027 0.039 0.012
Class�Rater�Indicator (cri) 0.013 0.006 0.000 0.000 0.005 0.009 0.000 0.000
Video(Class) (v:c) 0.029 0.013 0.183 0.099 0.000 0.000 0.027 0.008
Segment(Video Class) (s:v:c) 0.038 0.017 0.210 0.114 0.000 0.000 0.066 0.020
Video�Rater(Class) ((v:c) £ r) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Segment�Rater(Video Class) ((s:v:c) £

r)
0.025 0.011 0.091 0.049 0.117 0.219 0.008 0.002

Video�Indicator(Class) ((v:c) £ i) 0.076 0.033 0.012 0.006 0.012 0.023 0.036 0.011
Segment�Indicator(Video Class) ((s:v:

c) £ i)
0.098 0.043 0.023 0.012 0.000 0.000 0.194 0.059

Video�Rater�Indicator(Class) ((v:c) £ r
£ i)

0.000 0.000 0.045 0.024 0.000 0.000 0.000 0.000

Segment�Rater�Indicator(Video Class)
((s:v:c) £ r £ i)

0.453 0.198 0.154 0.083 0.177 0.331 0.838 0.257

Note. All indicators: Phi (Dependability Index) is 0.457; r2 (generalizability coefficient) is 0.679; Teacher-paraeducator interactions (TPI): Phi
(Dependability Index) is 0.781; r2 (generalizability coefficient) is 0.817; accommodations: Phi (Dependability Index) is 0.704; r2 (gener-
alizability coefficient) is 0.812; prevention: Phi (Dependability Index) is 0.065; r2 (generalizability coefficient) is 0.323.
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administrators in developing our tool, the RELATE Tool has the potential to be both psychometrically and
theoretically sound and meaningful to the targeted population and setting (Leff et al., 2011). Findings from
the descriptive analyses suggested that within the video sample, interactions related to the teacher-paraeduca-
tor interactions component and the prevention component were at or slightly above the mean score on the
tool, whereas scores for accommodations were above the mean score on the tool. Measures of variability sug-
gested that the disrespect and intervention elements were not contributing meaningfully to the tool as there
were many scores of “no observation” for intervention or “high quality” (i.e., low levels) of disrespect. These
results could be indicative of the need to examine further how we capture these elements on the tool and
assess whether we have successfully captured these interactions in our wording and examples presented in
the measure. Another possibility is that the use of video recording in our sample of classrooms may have
altered the behavior of students, teachers, and paraeducators (Harrigan, Rosenthal, & Scherer, 2008). Specifi-
cally, we hypothesize that students and teachers avoided engagement in negative behaviors (disrespect
between adults, student engagement on crisis behaviors that are key to scoring the intervention element)
because of the presence of the observer and/or the video camera recording in the classroom. Additionally, tri-
angulating video with teacher and paraeducator report of student behaviors and interaction among class-
room teams can provide additional information that was absent from the collected footage. We encourage
future research to examine differences in student and teacher/paraeducator classroom behavior in the pres-
ence and absence of observers and/or video cameras (e.g., observations using hidden cameras, two-way mir-
rors) and differences in their report of interactions with students and each other. Taken together, these
improvements will provide more-comprehensive data to inform our understanding of the nature and impact
of social processes in special education classrooms.

Findings from the generalizability theory analysis showed dependable observed scores acrossmultiple vid-
eos in applications in which interactions are criterion-referenced (phi coefficient) and in situations in which
ratersmeasured interactions in one video relative to others (G coefficient) at both the all-element and compo-
nent levels. At the all-element level, we also foundmoderate observed scores across raters. Our D study find-
ings suggest that increasing the number of scorers and video segments will improve observed scores, though
more should be done to improve observed scores for the prevention component.

The results of the descriptive statistics, EFA, and G and D studies suggest the need for significant
changes to the prevention component. A closer look at the component suggests the greatest need for
changes at the intervention element. As previously stated, the lack of interactions related to this ele-
ment is problematic. In addition to conducting live observation using this element to see if we can get
greater occurrence of the interactions associated with this element, we also will consider revision of the
interactions and removal of the element from the tool.

In its current form, the RELATE Tool provides a means of accurately measuring best practices
related to teacher-paraeducator interactions and providing accommodations for students in self-con-
tained, special education classrooms. As discussed in the introduction, the presence of multiple adults,
the high number of transitions, and the use of teaching practices that are dependent on the students’
disability and IEP make the self-contained special education classroom a challenging place for observa-
tion. Within the teacher-paraeducator interactions and accommodations components, many of these
best practices are captured. Researchers may access these RELATE components along with student sur-
veys and value-added modeling to improve their evaluation on special education classroom and teach-
ing effectiveness. Moreover, these components can be observed and evaluated in light of observation
findings from tools not developed to capture these unique features of self-contained special education
classrooms. Specifically, researchers and practitioners can use findings from these RELATE compo-
nents to garner clues as to why a special education, self-contained classroom is thriving or to determine
areas of needed support for classrooms that are struggling.

Limitations

Results from the generalizability and convergent validity analyses yielded promising preliminary psy-
chometric evidence for the RELATE Tool; however, it is important to note several limitations. While
we acknowledge that the optimal study design for this investigation would have been a fully crossed
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design in which every rater rated every classroom, limited resources did not allow for the full crossing
of raters with classrooms. We attempted to account for this issue by calculating G and phi coefficients
that were conservative with respect to our design (Putka et al., 2008). Another limitation of this study
is that the first author served as the facilitator for scoring training and reliability sessions. However, we
took precautions to create and adhere to data collection procedures and predetermined reliability
standards for the tool. Involving a third-party facilitator would have further reduced potential bias.

Though our data has a three-level nested data structure (where segments (s) were nested within videos
(v) and videos (v) were nested within classrooms (c)), we analyzed our data at the video-segment level.
Thus, the correlated errors might have the impact on the EFA results when the nested data structure is
ignored. This is a limitation of our research, which could be further explored in the future study. Finally,
we do not present student and classroom outcome data, which would have provided further validation of
the tool. Specifically, with information on how students, teachers, and paraeducators are faring, we could
examine whether outcomes for classroom participants are related to the classroom’s score on the
RELATE Tool. Ideally, we could use these data to further compare these predictions alongside existing
district- and state-level assessments of teacher performance to examine the value-added of the RELATE
Tool for special education classrooms. We systematically gathered this student-level information to the
best of our research and individual school site’s ability. The result of these efforts includes incomplete
and highly differentiated student-level data (e.g., standardized test scores, IEP benchmarks and reports,
school referral rates, student behavioral point reports) across sites. These disparities in how schools report
on student outcomes impeded our ability to examine these results adequately within the scope of this
project. Because norming data were not available for this study due to the population being sampled, we
cannot make comparisons of this sample with teachers nationwide. This analytic limitation speaks to the
need for this line of research, as we cannot let the absence of data dilute the need for scholarship in this
area. Future scientific applications of this tool will employ procedures to standardize the tool across spe-
cial educators in schools in the United States. However, we are in pursuit of future funding sources to
support the time and resources necessary for completing these analyses. Given the promising findings of
the RELATE Tool outlined in the present analyses, analysis of outcome data is the necessary next step.

Although classroom observation in special education classrooms poses potential challenges related
to reliability and validity, our study suggests that it is possible to develop, validate, and evaluate class-
room observation measures for use in these contexts. There is a need for measures like the RELATE
Tool to support advancement within the special education field with respect to improved teacher prac-
tices, classroom social processes, and intervention effectiveness to support quality learning environ-
ments (Jones & Brownell, 2013). This study builds on previous research that examines the use of
generalizability theory to examine the reliability of classroom observation instruments (Bruckner et al.,
2006; McWilliam & Ware, 1994; Snyder, Hemmeter, Fox, Bishop, & Miller, 2013). Though analyses
suggest that improvements are necessary to this iteration of the RELATE Tool, our findings suggest
that the preliminary psychometric evidence is promising and we are continuing to develop this line of
research.

Figure 1. Scree plot for RELATE tool.
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We will examine the results to be gleaned from student outcome data and apply findings of the pre-
sented study to revise the RELATE Tool and conduct research using the revised instrument. We currently
are conducting research using the tool to live-score classrooms to capture more moments of both the pre-
vention component and intervention element and to consider the efficacy of live-scoring classrooms using
the RELATE Tool for practical application. In addition, we will expand the use of the tool to inclusive class-
room settings and examine the feasibility of training practitioners in using the RELATE Tool in their class-
rooms and schools. There are mixed outcomes for students with disabilities and particularly those with a
disability categorization of EBD. To promote improvement in student outcomes, it is important to first
examine the processes in the classroom environment that can be improved to provide necessary supports
to teachers, paraeducators, and students. To meet this goal, we encourage continued research around special
education classroom observation that uses and builds upon tools like the RELATE Tool.
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