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Abstract

Classroom management practices are critical to the success of teachers and students, and a
growing number of programs have been developed to improve these practices. However, there has been
less investigation into observational tools to assess classroom management and explore whether it can be
measured consistently by observers across elementary, middle, and high school classrooms. Moreover,
there is a need to determine how classroom management practices vary as a function of school settings
and classroom contexts (e.g., class size and racial composition). The current study aimed to examine
classroom management practices using the Assessing School Settings: Interactions of Students and
Teachers (ASSIST; Rusby, Taylor, & Milchak, 2001), an observational measure administered by trained
external observers across 3,263 classrooms. A series of analyses indicated that the ASSIST demonstrated
partial M1 across contexts, and was particularly robust across class size and racial composition, which
enabled us to contrast latent mean differences across developmental levels. Latent means of classroom
practices across elementary and middle school were similar, whereas elementary school and high school
classrooms differed significantly. The findings provide evidence that the ASSIST is similarly measuring
classroom management across classroom contexts but is sensitive to mean differences in classroom
management across classroom contexts.
Impact Statement: The Assessing School Settings: Interactions of Students and Teachers (ASSIST) is an
observational measure of classroom management that is helpful for assessing differences in classroom
management constructs across classroom levels (i.e., elementary, middle, high), as well as select
contextual variables, including class size and racial composition. Findings illustrate the promise of the
ASSIST as a tool for measuring teachers’ classroom management practices and detecting differences
across these settings, suggesting it may be particularly useful in large scale studies which span multiple

grade and school levels.

Keywords: classroom management; student behavior; observation; classroom assessment; measurement

invariance
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Examining Developmental Differences in Teachers’ Observed Classroom Management Strategies
Across Elementary, Middle, and High School

The classroom is a critical ecological context for promoting positive student development
(Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2007; Eccles & Roeser, 2011). Cultivating a
supportive classroom context requires teachers to effectively manage the social, emotional, and
behavioral dynamics of the classroom. Effective classroom management has been conceptualized as a
series of best practices consisting of foundational, prevention, and responsive classroom management
components that support class-wide academic engagement and competence (Collier-Meek et al., 2019).
Use of such classroom management strategies has been associated, in both correlational and experimental
research, with students’ social-emotional development, behavioral health, and academic achievement
(e.g., Allen et al., 2013; Downer et al., 2012; Korpershoek et al., 2016; Mashburn et al., 2008; Oliver et
al., 2011). Despite being critical to a teacher’s mission, classroom management is an area in which
teachers receive minimal formal pre-service training (Hirsch et al., 2021) and is reported to be a major
source of stress (Clunies-Ross et al., 2008; Freeman et al., 2014). As such, there has been increased
interest in programs, interventions, and policies to improve teachers’ use of effective classroom
management practices; however, there has been less attention to the creation of valid and reliable
measures necessary to assess those processes in real time and across settings (e.g., elementary, middle,
and high school classrooms).

Observational measures have emerged as an increasingly appealing option to reduce
shortcomings associated with traditional student- and/or teacher-reported measures (Aguiar & Aguiar,
2020; Pianta & Hamre, 2009; What Works Clearinghouse, 2020). As such, an important and critical next
step for the field is to empirically assess the extent to which core dimensions of effective classroom
management can be conceptualized consistently by independent observers across classroom contexts.
Specifically, there is a need for psychometrically sound classroom observational measures that can be
efficiently used across multiple grade and school levels, thereby allowing for comparisons across

contexts. Thus, identifying a single measurement tool that can be utilized across classroom contexts (i.e.,
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class size, classroom racial composition) and school types (i.e., elementary, middle, high) is of practical
importance for both researchers as well as practitioners. For example, such an observational measure
would be helpful in large randomized controlled trials (RCTs) and district- or state-initiated program
evaluations that include multiple schools, with varying classroom characteristics, as well as those
spanning multiple grades and school levels. Moreover, such a tool could help identify teachers in need of
professional development and coaching to improve classroom management practices across classroom
contexts.

The current study aimed to address this measurement need by studying the Assessing School
Settings: Interactions of Students and Teachers (ASSIST; Rusby et al., 2001, 2011), an observational
measure of classroom management practices administered by trained external observers that has shown
promise for use in large multi-grade and multi-school applications (e.g., Gaias et al., 2019; Larson et al.,
2021; Pas et al., 2015; Tolan et al., 2020). We leveraged data from the ASSIST across multiple studies to
determine whether teachers’ classroom management strategies can be measured in the same way by
independent observers across elementary, middle, and high school classrooms, as well as class size and
classroom racial composition, by testing for measurement non-invariance/ differential item functioning
(MNI/DIF). In addition, upon establishing measurement invariance (MI), we were substantively interested
in potential developmental differences that may be detected using such a measure, as well as exploring
how other classroom contextual variables (i.e., class size and racial composition) are associated with
levels of ASSIST classroom management constructs.

Background on the ASSIST

Observational assessments of teacher and student classroom behavior by independent, trained
observers have been increasingly used as an alternative or supplement to teacher self-report measures,
given limitations associated with teacher self-report data (Aguiar & Aguiar, 2020; Debnam et al., 2015;
Larson & Bradshaw, 2017; Pas et al., 2011; Pianta & Hamre, 2009). Observations are at times considered
burdensome and expensive (Kane & Staiger, 2012), as such some researchers have opted for less costly

alternatives (e.g., teacher ratings of students, teacher-reported logs of behavior; Rowan & Correnti, 2009).
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However, standardized observations, as compared to teacher- and student-report of classroom practices,
have demonstrated the strongest effect sizes on student outcomes in a meta-analysis covering a decade of
teacher effectiveness research (Seidel & Shavelson, 2007) and reduce the potential bias introduced by
teachers performing the observations. This is a particular concern in school-based studies where teachers
are often delivering the intervention, and thus not unaware of the students’ intervention status (What
Works Clearinghouse, 2020). As such, observations have proven to be useful for research in widescale
studies of classroom practices. Moreover, expert observation can be a particularly helpful coaching tool,
allowing the observer to garner understanding of a teacher’s strengths and weaknesses to set targets for
performance feedback and coaching (Reinke et al., 2011, 2015).

A variety of observational tools have been created to assess classroom management that differ in
method and focus. For example, some classroom management observation systems were initially created
to focus on classroom management practices as they relate to a specific target student (e.g., Setting
Factors Assessment Tool [Stichter et al., 2004, 2009]; Teacher-Pupil Observation Tool [T-POT; Martin et
al., 2010]), although many of these measures have also been adapted or extended to focus more broadly
on global teacher classroom management as well (e.g., Hickey et al., 2017). Others were initially
developed to focus on the classroom as a whole (e.g., Classroom Assessment Scoring System [CLASS];
La Paro et al., 2004; Pianta et al., 2008). However, most classroom management observational measures
have focused on classrooms of younger students (e.g., elementary school) while measures for secondary
classrooms often rely on teacher- and student-report (Pianta & Hamre, 2009).

The ASSIST is one of only a few observational measures that has been used across elementary,
middle, and high school classrooms (see discussion of exceptions below; e.g., CLASS [La Paro et al.,
2004]). The ASSIST measure was originally developed by Rusby and colleagues (2001; 2011) to capture
an independent perspective on the classroom, with a focus on teacher practices and student behaviors that
reflect effective classroom management practices. As compared to many other observational tools
(Praetorius & Charalambous, 2018), it was intended to be a low-inference assessment of both teacher

practices and student behaviors. Specifically, the ASSIST consists of two types of behavioral assessments
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of the classroom: tallies (i.e., running counts) of specific teacher and student behaviors and Likert-style
global ratings of teacher and student behaviors. The tallies are collected in real time as a prime for the
global ratings, which are completed immediately following the classroom observation.

The global ratings are organized into five theoretically-derived subscales that reflect the
foundational, preventative, and responsive nature of effective classroom management practices (as
described by Collier-Meek et al., 2019). Foundational classroom management practices create the basis
for a well-functioning classroom, including the physical setup of the room, classroom routines, and
positively stated expectations. The Teacher Direction and Influence scale of the ASSIST and the Teacher
Proactive Behavior Support scale assess teachers’ use of foundational practices. Teacher Direction and
Influence assesses for evidence of classroom routines and how the teacher influences student behavior.
The Proactive Behavior Support scale includes items related to provision of clear instructions and
learning objectives, as well as teachers’ use of labeled praise.

Preventive classroom management practices help teachers actively prevent problem behaviors
from occurring, such as through active supervision, creating opportunities to respond, and offering
precorrections. The ASSIST assesses preventative practices in three scales: Teacher Monitoring, Teacher
and Student Meaningful Participation, and Teacher Anticipation and Responsiveness. Teacher Monitoring
assesses whether a teacher positions themselves to engage in active supervision of student behavior.
Teacher and Student Meaningful Participation assesses whether teachers provide students opportunities to
respond, make choices, and take leadership roles, as well as prosocial classroom behavior amongst
students. Teacher Anticipation and Responsiveness focuses on teacher precorrections and anticipation of
student behavioral and academic difficulties. In addition, responsive classroom management practices
reinforce appropriate behavior and discourage problem behavior. The Teacher Anticipation and
Responsiveness scale of the ASISST spans both preventative and responsive practices by additionally
assessing teacher responsiveness to student needs.

Finally, the global ratings of student classroom behavior are organized into two subscales:

Student Cooperation and Student Socially Disruptive Behavior. Student Cooperation assesses whether
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students comply with rules, are respectful, and demonstrate academic readiness. Student Socially
Disruptive Behavior focuses on a range of disruptive behaviors in the classroom including social
conversations occurring when they should not be, irritability and sarcasm, arguing, verbal aggression, and
bullying. For additional details on the ASSIST observational measure, see the Methods section.

The ASSIST has demonstrated evidence of validity in previous applications of the measure. As
would be expected based on the ASSIST’s hypothesized nomological net (Cronbach & Meehl, 1955),
prior research exploring how teachers’ classroom management practices, as measured by the ASSIST, are
associated with student behaviors has indicated that greater teacher influence, responsiveness, monitoring,
proactive behavior support, and meaningful engagement are associated with increased student cooperation
and decreased disruptive behavior (e.g., Gaias et al., 2019; Larson et al., 2018, 2021; Pas et al., 2015). In
addition, the ASSIST has been used to assess the impact of interventions focused on promoting a
supportive classroom setting, and has demonstrated sensitivity to changes in teacher and student
behaviors (Bradshaw et al., 2018; Tolan et al., 2020). While the ASSIST has demonstrated strong
psychometric properties across many contexts and applications (Bradshaw et al., 2018; Debnam et al.,
2015; Gaias et al., 2019; Pas et al., 2015; Tolan et al., 2020), there has yet to be a systematic investigation
of the MNI/DIF of the ASSIST; moreover, a test of latent mean differences across elementary, middle,
and high school classrooms or other classroom contexts is also a necessary step to inform how the
ASSIST may be utilized across multiple, diverse classroom contexts.
Assessing Measurement Invariance and Testing Latent Mean Differences

Contemporary conceptualizations of classroom management and related classroom constructs, as
measured by observational systems like the ASSIST, often involve organizing teacher and student
classroom behaviors as observed indicators of theoretically-informed latent factors (Hamre & Pianta,
2007). To compare latent means across groups, such as across types of classrooms, measurement
invariance, or at least partial invariance, must be established to ensure that the construct is
operationalized in the same or a similar manner across groups, making subsequent comparisons of latent

means across groups meaningful (Borsboom, 2006; Byrne et al., 1989; Putnick & Bornstein, 2016).
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Partial Ml is demonstrated when some but not all parameters in the measurement model are constant
across groups/settings (additional detail provided below; Byrne et al., 1989; VVandenberg & Lance, 2000),
allowing for a similar but not identical construct parameterization across groups/settings.

Districts and states engaged in scale-up initiatives would benefit from the availability of a
measure that could be consistently utilized districtwide or statewide across classroom contexts, from
elementary through high school. There are many large-scale initiatives to scale-up tiered frameworks that
focus on promoting student success in schools (e.g., national efforts to disseminate Positive Behavior
Interventions and Supports [PBIS]). Many of these frameworks and embedded interventions for
promoting a positive school climate and student social, emaotional, behavioral, and academic outcomes
include a classroom behavior management component (e.g., Barrett et al., 2008; Bradshaw & Pas, 2011;
Horner et al., 2014). For example, the state of Maryland adopted PBIS, a three-tiered approach for
prevention and promotion of positive behavior in schools, as their statewide K-12 response to intervention
approach for behavior (Barrett et al., 2008; Bradshaw et al., 2012). Within the PBIS Maryland model, the
universal tier 1 supports include classroom management systems and practices (Barrett et al., 2008); the
statewide partnership conducted evaluations of PBIS spanning elementary (e.g., Bradshaw et al., 2010)
through high schools (e.g., Bradshaw et al., 2021). In this context, it would have been exceptionally
helpful to use a consistent measurement approach, like the ASSIST, across all settings to compare
potential differential impacts of PBIS across school levels (see Pas et al., 2019).

Moreover, there is growing interest in contrasting the impact of various classroom management
programs to determine what works for whom and under what conditions. However, such comparisons are
not appropriate or meaningful unless the measure has first demonstrated (at least partial) measurement
invariance, meaning that the measurement of the latent construct does not vary substantially based on
school level or other classroom characteristics (e.g., class size, racial composition). Moreover, it would
likely be most efficient to be able to compare scores on the same measure across classroom contexts, to
target teacher training or coaching efforts to particular classroom contexts or to evaluate in which

contexts the initiative is yielding the largest impacts. Yet to date, there have been no such studies which
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have explored measurement invariance of classroom management practices across such a wide range of
classroom characteristics and school levels.

To address this gap, one must first provide evidence of measurement invariance of a classroom
management assessment tool with regard to classroom context (e.g., for an overview of MI see Bauer,
2017; Kline, 2015). At the weakest level, configural invariance is established when the structure of the
measurement model is consistent across groups, but all parameters are freely estimated. When configural
invariance holds, it suggests that there are the same number of latent constructs across groups and that the
mapping of items to latent factors is the same. Next, metric invariance builds on configural invariance and
is established when factor loadings are statistically equivalent across groups. Metric invariance suggests
that the items are weighted in the same way across groups and that factor scores could be calculated using
the same factor loadings. MNI/DIF may be present when items are more or less representative of the
latent construct across the groups being compared. Although full M1 is preferable and indicates
statistically consistent measurement properties across contexts, there is an expectation of at least partial
MI to allow for contrasts across settings. Specifically, partial M1 refers to situations where some but not
all of the loadings are non-invariant across groups (Byrne et al., 1989; Vandenberg & Lance, 2000). In
this case the items demonstrating DIF are freely estimated across groups, accounting for cross-group
differences in measurement model parameters. The next level of M, scalar invariance, or strong
invariance, holds when both item loadings and item intercepts are equal across groups. Scalar invariance
suggests that item means are statistically equivalent across groups, controlling for the level of the latent
factor. Partial MI also holds when some but not all item intercepts are equal across groups. In this case,
non-invariant parameters are freely estimated across groups.

Establishing complete or partial M1 across classroom contexts would suggest that classroom
management constructs are manifested similarly enough across those contexts and that the measure can be
used across those contexts to make meaningful comparisons (Byrne et al., 1989; Putnick & Bornstein,
2016; Vandenberg & Lance, 2000). Here partial Ml is demonstrated when some but not all parameters

(i.e., loadings, intercepts) in the measurement model are constant across groups/settings (Byrne et al.,
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1989; Vandenberg & Lance, 2000). Importantly, establishing measurement invariance or partial
invariance has important implications for use of the measure. When a measure is invariant across
classroom developmental levels, it suggests that the user can score teachers in elementary school
classrooms in the same manner that they would score teachers in a middle or high school classroom.
However, when there is DIF attributable to school level, the scoring algorithm would need to
accommodate for differences in measurement across developmental levels, to appropriately assess a
teacher’s level of the latent construct. Once scores account for this DIF, partial invariance allows latent
means to be compared across groups with a meaningful interpretation (Byrne et al., 1989; Vandenberg &
Lance, 2000).
Developmental Differences in Teachers’ Classroom Management Strategies
Observational Measures

Although many measures of classroom management focus on elementary and middle school, one
of the most commonly used and well-validated classroom observational tools, the Classroom Assessment
Scoring System (CLASS; La Paro et al., 2004; Pianta et al., 2008), has been validated and widely-utilized
in pre-school settings through secondary schools. The CLASS measures the quality of teachers’
interactions with students in the classroom, a construct closely related to classroom management, and is
traditionally organized into three domains: emotional support, classroom organization, and instructional
support. The classroom organization domain is comprised of subdomains aligned with classroom
management (i.e., behavior management, productivity, instructional learning formats; La Paro et al.,
2004; Pianta et al., 2008; Pianta & Hamre, 2009). These domains are thought to be supportive for students
across school levels; however, the CLASS has specific versions of the measure, tailored to the
developmental level of the students (Infant, Toddler, Pre-Kindergarten, Kindergarten — 3" Grade, Upper
Elementary, and Secondary; Teachstone, 2011). These different versions of the CLASS were developed
based on theory to be developmentally appropriate (Allen et al., 2013; Teachstone, 2011). While the
CLASS’s developmental focus is advantageous on many levels, the differences across the various

versions preclude examination of MI across elementary, middle, and high school classrooms on the
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CLASS. Thus, although the core underlying structure of the CLASS is generally consistent in
kindergarten through 12" grade (Allen et al., 2013; Teachstone, 2011), suggesting that measurement of
classroom management may also be similar across school levels, we are unable to directly compare the
results of tests of M1 on the CLASS across school levels.

Student- and Teacher-Report

Given the relative paucity of observational studies of classroom management which use the same
measure and span elementary through high school settings, we also consider possible developmental
differences based on student- and teacher-reported data from related measures of classroom practices,
climate, and relationships. For example, a series of studies of German students suggested that teachers’
classroom practices, as rated by students, are similar from late elementary through secondary classrooms
(Gaertner & Brunner, 2018; Wisniewski et al., 2020). Both of these studies provided evidence of Ml prior
to examining the developmental differences. Specifically, in the first of these studies, which included
domains reflective of teacher influence, proactive behavior support, and responsiveness, MI was
demonstrated from grade three through high school (Gaertner & Brunner, 2018). In the second study,
which included domains related to teacher influence and proactive behavior support, as well as student
engagement, MI was supported across grades 5-12 (Wisniewski et al., 2020). Moreover, other self-report
measures of related constructs, such as student engagement and school climate have demonstrated
invariance across grade levels (Betts et al., 2010; Waasdorp et al., 2020), and demonstrated some
variation in latent means by school level (Waasdorp et al., 2020).

Yet other studies of teacher-reported indices have documented MNI/DIF, such as the conflict
subscale of the Student-Teacher Relationship Scale (STRS; Pianta, 2001). As one might expect, certain
developmentally sensitive items, such as “this child whines or cries when he/she wants something” loaded
more strongly for younger students than older students, whereas other items, like “this child feels that I
treat him/her unfairly”” loaded more strongly for older students than younger students (Koomen et al.,
2012), indicating that some items were a more salient reflection of the construct in one age group than the

other. Similar results were found for the closeness subscale of the STRS measure. Additionally, the
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intercepts of some items differed by student age (e.g., “this child sees me as a source of punishment and
criticism” was higher for older students than younger students), suggesting that across ages, controlling
for the level of the latent construct, item means were not equivalent.

Mean Differences by Developmental Level

In addition to the need for assessment of MI, latent means of teacher practices and student
behaviors may differ across classroom developmental levels. Previous research has found differences in
mean levels of teacher practice and student behavior across elementary school: classes with younger
students had higher rates of classroom rule violations (i.e., disruptive behavior) than classes of older
students, and teachers of younger students demonstrated higher rates of praise (i.e., approvals) than
teachers of older students but teachers demonstrated similar rates of effective command usage across
grades (Owens et al., 2018). Other research across elementary and middle school suggests that middle
school teachers provide greater “instructional management” (i.e., monitoring, structuring routines,
facilitating participatory approaches to instruction) but there were no significant differences in the
“behavior management” latent means (i.e., establishing rules and a reward system, providing
opportunities for student input) across elementary and middle school classrooms (Sass, 2011).

This comparison of classroom management mean differences across elementary, middle, and high
school may provide insight into strengths and potential intervention targets at each developmental level.
As such, this research has important implications for the development and assessment of evidence-based
interventions aimed at improving teachers’ use of classroom management strategies that promote socially,
emotionally, behaviorally, and academically supportive classroom environments. Given no identified
research that compares mean levels of teacher and student behaviors across elementary, middle, and high
school classrooms, additional research exploring the extent to which aspects of teacher classroom
management vary developmentally is needed. The ASSIST holds promise as an observational measure for
providing insight regarding these research gaps related to developmental differences in classroom

management. Further, should differences exist, this may highlight the need for additional consideration of
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developmental differences in tailoring professional development for teachers related to classroom
management (for a review see Oliver et al., 2011; Simonsen et al., 2008).
Exploring Broader Classroom Contextual Factors

In addition to examining developmental differences across school levels, we were also interested
in whether M1 varied as a function of select classroom contextual factors. Indeed, the measurement and
levels of teachers’ classroom management practices may also vary as a function of contextual factors in
the classroom beyond school level (Downer et al., 2010). Although the main focus of this study largely
centered on how developmental level may be related to measurement invariance of the ASSIST, in
addressing this research question we also explored whether class size and classroom racial composition
were associated with measurement invariance and subsequently, levels of latent classroom management
practices.

Class Size

There has been great interest in class size, which relates to student-teacher ratio, as a possible
factor contributing to levels of classroom management, with the general expectation that smaller classes
are easier to manage. For example, the Tennessee Class Size Project and others determined that students
excelled academically when classes were smaller (Finn & Achilles, 1990, 1999; Mosteller, 1995). By
virtue of the number of students in the class and teachers’ finite attentional, cognitive, and behavioral
resources, it is reasonable to question how class size may be related to the measurement and level of
teachers’ classroom management practices.

Class Size and MI. An investigation into the processes underlying the positive effects of small
class size on student achievement led to an examination of whether teachers’ classroom management
practices and interactions with students may vary by class size (Bourke, 1986; Evertson & Randolph,
1989; Folmer-Annevelink et al., 2010; Hargreaves et al., 1998). Despite the use of observational measures
(e.g., Teacher Record) in classes of varying sizes to answer this question, we know of no studies to have
documented MI work with these measures. Indeed, even outside of this specific line of investigation, Ml

of observational measures of teachers’ classroom practices based on class size appears exceedingly rare, a
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noted limitations of cross-context educational research (Kalender, 2015; Oude Groote Beverborg et al.,
2021). Some of the most relevant work regarding Ml of school-based measures by group size has been
done with regard to MI by school size in a series of studies on measures of student-reported temptations
for using tobacco and alcohol; these studies found evidence of strong MI across schools of small and
larger sizes (i.e., less than 200 students versus greater than 200 students) (Babbin et al., 2011; Harrington
etal., 2011; McGee et al., 2012). The relative paucity of research in this area led us to explore whether
class size was related to MI but offered no directional hypotheses.

Mean Differences by Class Size. Despite no known measurement work on the observational
systems used in the subsequently discussed studies, researchers continued to address how teachers’
practices and interactions with students may differ by class size. This body of work has shown that
teachers’ use of routine classroom management practices tend to be higher in classes of larger sizes,
whereas teachers in smaller classes spent more time on task-related content and inquiry (Folmer-
Annevelink et al., 2010; Hargreaves et al., 1998). Correspondingly, it has also been noted that students’
engagement is greatest when class sizes are smaller (Blatchford et al., 2011). Thus, we may observe
greater mean levels of teachers’ classroom management practices in larger classroom contexts, and higher
student engagement in smaller classes.

Classroom Racial Composition

There is growing interest to ensure classroom management practices are culturally responsive to
all learners (Gaias et al., 2019; Larson et al., 2018). A necessary precursor to examining these
relationships is exploring whether classroom management practices are assessed similarly across
classrooms with differing racial compositions.

Classroom Racial Composition and MI. To our knowledge, few studies have explored the role
of MNI/DIF as a factor potentially underlying differences in observed teachers’ use of classroom
management practices based on the visible racial composition of the classroom. In one related study
examining classroom racial composition, specifically in the proportion of Latinx students in a classroom,

Downer and colleagues (2012) found that the CLASS demonstrated strong MI across more than 700 pre-k
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classrooms in 11 states. This preliminarily suggests that classroom management practices may be
measured equivalently across classroom racial compositions but warrants further investigation.

Mean Differences by Classroom Racial Composition. In terms of levels of classroom
management practices, some research has found that teachers with a higher percentage of White students
in their classrooms were more likely to exhibit high-quality classroom management (Gaias et al., 2019).
In the latter study, students were ascribed race based on their visible features by an external observer,
consistent with a critical race theory perspective (Solorzano, 1997), which suggests that teachers may
privilege White youth based on their skin color and other phenotypic traits. As such, teacher classroom
management could vary as a function of the visible racial composition of students in the classroom.
Specifically, some research has found that bias in teacher perceptions of students’ behavior can advantage
White students (compared to students of color) (Downey & Pribesh, 2004). Other studies have similarly
found that teachers’ observed use of effective classroom management practices is higher in classrooms
with a greater proportion of students perceived to be White (Authors, under review; Bottiani et al., 2019).
However, without assessing measurement invariance, the source of these differences may be attributable
to measurement differences, rather than differences in levels of the latent constructs.

Current Study

Although observations are frequently considered a “gold standard” for assessing the impacts of
school-based programs, there is little M1 evidence to support the use of a particular observational tool to
measure teachers’ classroom management practices across elementary, middle, and high school
classrooms. Our first research aim was to examine M1 of the ASSIST across elementary, middle, and high
school classrooms. We were largely confirmatory in our MI hypotheses for the first aim given prior
studies suggesting that student-reported classroom practices and related constructs are invariant across
elementary, middle, and high school classrooms (Betts et al., 2010; Gaertner & Brunner, 2018; Waasdorp
et al., 2020; Wisniewski et al., 2020). However, it is possible that certain aspects or dimensions of
teacher-student classroom interactions may be influenced by the students’ developmental capabilities,

thereby suggesting MNI/DIF (Allen et al., 2013; Teachstone, 2011; Watts-Taffe et al., 2012). For our
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second aim, we examined how teacher and student classroom behaviors, as evidenced by latent factor
means, varied across these settings. We hypothesized that elementary school teachers would demonstrate
more frequent use of active classroom management strategies, compared to secondary school classrooms.
Under our third aim, we explored MI and latent mean differences related to additional classroom contexts,
class size and racial composition. Given the paucity of prior empirical work in this area and the
exploratory nature of this aim, we did not have specific hypotheses.
Method

Sample

Data for the current paper were drawn from baseline assessments across seven research projects.
The analytic sample consisted of data from 3,263 classrooms nested within 185 schools. Twenty-six of
the cases from the original sample were listwise deleted (i.e., 0.8% of the original sample), as they were
missing predictor information. The participating schools were located in two states in the Southern
Region of the United States and ranged in enrollment from 188 to 2,285 students, with an average of 814
students enrolled per school. Students enrolled in participating schools were, on average 41.61% African
American (SD = 27.04%), 11.58% Latinx (SD = 11.88%) and 37.96% White (SD = 26.10%). And, on
average, 51.06% (SD = 22.91%) of students in a school received free or reduced priced meals. Of the
participating classroom teachers, 18.88% of teachers (n = 616) were in elementary school classrooms,
38.49% in middle school classrooms (n = 1,256), and 42.63% in high school classrooms (n = 1,391).
Teachers were predominately female and, on average, were in classrooms with 21 students, of which
41.75% were White and 50.06% male (see Table 1 for additional information about participating teachers
and classrooms).
Procedure

This study leveraged classroom observational data from seven RCTs of school-based
interventions (see Bradshaw et al., 2014, 2018; Pas et al., 2019) in an integrative data analysis (Curran &
Hussong, 2009). Although the data were from separate projects, the same training procedures and

administration of observations were coordinated by a shared research team. Trial participation involved
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permitting a trained ASSIST observer from the research team to conduct classroom observations. To
avoid the influence of intervention effects, only data from baseline assessments were used in the present
study. Participation by schools and teachers in the trial was voluntary. The researchers’ Institutional
Review Boards approved each of the RCTs.
ASSIST Training

The same training procedures were used across all studies from which the ASSIST data were
drawn. All observers were trained to reliability and certified in the ASSIST. Independent observers were
contracted and completed an 8-hour didactic training, including extended video coding practice and
feedback cycles. After the didactic training, observers underwent in-school live practice with an expert
ASSIST observer. Observers then completed a live, in-school reliability assessment. Observer trainees
were deemed certified and reliable in the ASSIST after passing the in-school reliability assessment with
80% or higher inter-rater reliability with expert observers across student and teacher tallies. Midway
through the baseline data collection for the trials, observers completed field-based or video-based
reliability assessments to recalibrate and correct any rater drift. At midpoint recalibration, observers were
allowed to continue observations only after again meeting or exceeding 80% reliability with a master
observer. Prior research on the ASSIST indicated that when a teacher was administered multiple
observations, intraclass correlations suggested little variability across administrations. Specifically,
intraclass correlations of the ASSIST scales ranged from 0.72 to 0.81, with an average of 0.75, suggesting
relatively little variability across three observations and that most of the variance was nested at the
teacher-level (see Gaias et al., 2019). For additional details on the training and reliability of the observers,
see Bradshaw et al. (2018), Debnam et al. (2015), Gaias et al. (2019) and Pas et al. (2015).
Administration of the ASSIST

Data were collected using a handheld Samsung tablet and the Pendragon Forms Software
Program. Per the ASSIST administration protocol (Rusby et al., 2001, 2011), upon entering the
classroom, observers spent three minutes adjusting to the physical and social environment and recording

descriptive information about the classroom. The observer then commenced with the 15-minute
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observation window during which they kept a live tally of teacher and student behaviors. After
conducting the tallies, the observers then stepped outside of the classroom and completed the global
ratings. Due to logistical considerations, the timing of observations ranged from morning to afternoon
across the seven projects. For additional details on the ASSIST administration procedures, see Bradshaw
et al. (2018); Debnam et al. (2015); Gaias et al. (2019); and Pas et al. (2015).

Measures

ASSIST Measure

As noted above, the ASSIST is an observational measure of teachers’ classroom management
strategies that consists of both classroom behavioral tallies (i.e., frequency counts of specific teacher and
student behaviors) and global ratings of classroom social processes (Rusby et al., 2001; 2011). The global
ratings are 42 Likert-style items that are the focus of the current research. Items were designed to be
theoretically organized into seven subscales focused on teachers’ classroom management practices and
student classroom behavior (see items in Tables 2 & 3). The items for each of the scales (with the
exception of the Student Socially Disruptive Behavior items) were rated on a five-point Likert scale (i.e.,
0 = “Never”; 1 = “Seldom”; 2 = “Some of the time”’; 3 = “A lot of the time”; 4 = “Almost continuously”).

Teacher Direction and Influence. The five-item influence subscale assesses the establishment of
classroom routines and how well the teacher influences student behavior (Cronbach’s o = .93; Alpha
calculated based on results described below in which Teacher Direction and Influence and Cooperation
were combined).

Teacher Proactive Behavior Support. The four-item proactive behavior support subscale
reflects how often teachers proactively utilize strategies that prevent and/or supportively redirect
disruptive behavior (Cronbach’s o = .73).

Teacher Monitoring. The four-item monitoring subscale assesses the extent to which the teacher
uses strategies such as positioning and scanning to monitor student behavior (Cronbach’s o = .88).

Teacher and Student Meaningful Participation. The nine-item meaningful engagement

subscale captures student and teacher classroom behaviors, assessing teacher facilitation and scaffolding
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of student involvement in the classroom as well as student behaviors that demonstrate their engagement
(Cronbach’s o = .87).

Teacher Anticipation and Responsiveness. The six-item responsiveness subscale assesses how
frequently the teacher anticipates and is responsive to various student needs (Cronbach’s o = .84).

Student Cooperation. The seven-item cooperation subscale assesses how often students comply
with classroom expectations, are respectful, and cooperative (Cronbach’s o = .93; Alpha calculated based
on results described below in which Teacher Direction and Influence and Cooperation were combined).

Student Socially Disruptive Behavior. The seven-item disruptive behavior subscale captures a
range of student socially disruptive behaviors from social conversations (i.e., occurring when they should
not) to verbal aggression towards the teacher and peer bullying. Items were rated on a five-point Likert
scale (i.e., 0 = “Rarely occurred (0 times)”; 1 = “Rarely occurred (1 time)”; 2 = “Occurred a few times (2-
3 times)”’; 3 = “Sometimes occurred (4-6 times)”’; and 4 = “Often occurred (6+ times)””) (Cronbach’s o =
.64).
Demographic Predictors

Predictors of ASSIST MNI/DIF and latent scores were classroom level (i.e., elementary, middle,
and high school classrooms), number of students in the classroom, and classroom racial composition.
Classroom level was dummy coded such that elementary school classrooms were the reference group.
Number of students in the classroom was a count of students in the classroom by the ASSIST observer.

Classroom racial composition was also derived from ASSIST observations as the perceived
number of White students in the classroom. For analyses, this count was divided by the total number of
students in the classroom and multiplied by 100 to arrive at the percentage of students perceived to be
White (i.e., possible range: 0 — 100%). The percentage of students perceived White was then divided by
10, such that a one unit increase on the scale represents a 10% increase in the percentage of students
perceived to be White in the classroom. Note that observers were carefully trained prior to data collection

regarding the distinction and use of this variable as perceived race (i.e., as differentiated from self-
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identified race). Both the number of students and classroom composition variables were also mean
centered for use in analyses.
Analytic Plan
Preliminary Analyses

Data preparation was conducted in IBM SPSS Statistics and R. In projects where there were
multiple baseline assessments (e.g., some but not all projects included three baseline assessments per
teacher), we utilized the sample_n function in the dplyr package (Wickham et al., 2020) in R to randomly
sample one observation per teacher at baseline. Items were screened and removed from further analyses if
multicollinearity diagnostics revealed a variance inflation factor (VIF) greater than ten (Kline, 2015). We
conducted a descriptive assessment of the frequency of categorical responses across elementary, middle,
or high school classrooms. In the case where one or more groups did not utilize a response option, and the
other(s) did, response options were combined for all groups.
Measurement Invariance

Initial factor analysis was conducted to assess dimensionality in Mplus (Version 8; Muthén &
Muthen, 1998-2021), retaining all 3,263 classroom observations, using a categorical estimator to account
for the ordered, categorical nature of the items (i.e., weighted least squares, mean and variance adjusted,;
WLSMV) and cluster-robust standard errors to account for nesting of classrooms within schools (i.e.,
using a sandwich estimator; Muthén & Satorra, 1995). We aimed to retain a simple structure in which
each item mapped onto one respective subscale (i.e., Teacher Direction and Influence, Teacher Proactive
Behavior Support, Teacher Monitoring, Teacher and Student Meaningful Participation, Teacher
Anticipation and Responsiveness, Student Cooperation, and Student Socially Disruptive Behavior), as
conceptualized in previous uses of this measure (Bradshaw et al., 2018; Pas et al., 2015; Rusby et al.
2011). Model fit was assessed using standard indices suggested in the methodological literature to
indicate adequate fit of the model to the data when utilizing the WLSMV estimator (i.e., CFI > .95,

RMSEA < .05) (Yu & Muthen, 2002).
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After obtaining a configural model with adequate model-data fit, we utilized moderated nonlinear
factor analysis (MNLFA) to assess MNI/DIF for each factor separately. MNLFA is a flexible
measurement model that is an extension of structural equation modeling (Bauer, 2017; Bauer & Hussong,
2009) and allows examination of MNI/DIF (i.e., loading and intercept DIF) across multiple categorical
and/or continuous predictors of MNI/DIF (for additional details about MNLFA see Bauer, 2017). We
utilized maximum likelihood estimation, declaring ASSIST items as categorical, and cluster robust
standard errors to account for the nesting of classrooms within schools (Muthén & Satorra, 1995). First,
we automated a series of MNLFA models in MplusAutomation (Hallquist & Wiley, 2018), examining
MNI/DIF for each item, with a separate model for each predictor and item combination. In each iteration
of the model for a given factor, we estimated the same model with each item loading onto one factor as
denoted by the final configural model, however, the predictor variable (i.e., developmental level, class
size, classroom racial composition) and the focal item for which MNI/DIF was modeled, varied from
model to model. The focal predictor variable in a given model predicted the loading and intercept of the
focal item (i.e., capturing MNI/DIF), as well as levels of the latent factor (i.e., ASSIST scale). Factor
loading MNI/DIF suggests that the items are not weighted in the same way across groups or levels of the
predictor and that factor scores cannot be calculated using the same factor loadings across groups or
levels of a predictor (Kline, 2015). Loading MNI/DIF may be present when items are more or less
representative of the latent construct across the groups or levels of the predictor. Intercept MNI/DIF
suggests that item intercepts are statistically different across groups, controlling for the level of the latent
factor (Kline, 2015). When an MNI/DIF parameter was statistically significant at p <.001, the parameter
was retained and specified in the penultimate global MNLFA model for each factor. Additionally, in the
penultimate model, each covariate was specified to predict the mean level of the factor and project
dummy codes accounted for nesting within project. A final MNLFA model was then run for each factor in
which MNI/DIF parameters not statistically significant at the p <.001 in the penultimate model were
pruned. The p <.001 statistical significance level was selected given the large sample size of

teachers/classrooms.
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Predicting Levels of the Latent Factors

Even in the presence of MNI/DIF, partial measurement invariance allows comparison of latent
factor scores across groups and levels of continuous predictors, as long as the MNI/DIF is accounted for
(Bauer, 2017). In the final global models for each factor, we modeled all MNI/DIF parameters that were
identified as statistically significant at the p <.001 level in the individual item by predictor models.
Additionally, each predictor was regressed on the latent factor (i.e., ASSIST scale) to ascertain how
classroom contexts were associated with ASSIST scores, while accounting for partial M.

Results

Preliminary Analyses
VIF

Assessment of the VIF indicated that there were no noteworthy multicollinearity issues (i.e., VIF
> 10; Kline, 2015).
Consistency in Response Options

Due to sparseness of data (i.e., a given response option not being endorsed in one or more groups
[elementary, middle, or high school classrooms]), five items had response scales reduced from a five-
point to a four-point scale and one item had the response scale reduced from a five-point to a three-point
scale (see valid ranges in Tables 2 & 3; items with a range less than zero to four indicate concatenated
items).
Overview of the Model

The factor structure used for the current investigation was consistent with the theorized structure
with two exceptions. Preliminary analyses in the current data indicated that the Influence subscale and
Cooperation subscale correlated at a value greater than .90, suggesting that these subscales were not
differentiating as distinct constructs. In subsequent invariance testing, Influence and Cooperation items
were modeled as loading onto a single, combined construct. Second, through examination of modification

indices, it was noted that one item, “Students respond to teacher’s questions and/or volunteer when
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asked”, demonstrated strong cross-loadings and perturbed model fit. This item was omitted from
subsequent analyses.
MNLFA

First the configural model was fit to the data, in which the same factor structure was implied
across all cases (i.e., all school levels, class sizes, and classroom racial compositions). Fit indices for the
configural model suggested adequate model-data fit, y* (764) = 4910.68, p < .001; CFI = .941; RMSEA =
.041, suggesting that the model adequately fit the full sample data and implying configural MI. Next,
MNLFA models were run for each ASSIST scale with results of the global MNLFA models presented in
Table 4. Overall, eight items demonstrated statistically significant intercept MNI/DIF and five
demonstrated statistically significant loading MNI/DIF (i.e., p < .001) in the penultimate model and were
retained in the final MNLFA models. Other predictors of MNI/DIF that were statistically significant in
individual predictor by item MNLFA models (niems = 20), were non-significant in the penultimate
MNLFA models and not retained in the final models.
School Level

The high school predictor (i.e., elementary school as reference) was most frequently associated
with statistically significant DIF, predicting statistically significant intercept DIF for five items and
loading DIF for two items. On the Influence and Cooperation scale, high school classrooms, as compared
to elementary classrooms demonstrated a significantly higher than average intercept for the item,
“Teacher has little/no control of or influence on students”. High school classrooms also evidenced
intercept DIF for three items on the Meaningful Engagement scale, with high school classrooms
demonstrating significantly larger than average intercepts for the items, “Students praise and compliment
one another” and “Students share their ideas/opinions” and a smaller than average intercept for the item,
“Teacher gets students involved in lesson by asking questions or making comments” as compared to
elementary classrooms. High school classrooms also demonstrated a significantly lower intercept value
for the item, “Teacher maintains proximity to students who display a need for assistance or support” on

the Responsiveness scale. In addition, high school classrooms reported smaller than average loadings for
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the items, “The teacher clearly explains learning objectives prior to and/or during the lesson through
summary or re-orientation statements” on the Behavior Support scale and “Teacher encourages students
to share their ideas and opinions” on the Meaningful Engagement scale.

The middle school classroom indicator variable, as compared to elementary school classrooms,
was also a statistically significant predictor of loading DIF for three items. On the Disruptive Behavior
scale, there was a significantly greater than average loading in middle school classrooms, as compared to
elementary school classrooms, for the item, “Social conversations occur between students and peers”.
Middle school classrooms also demonstrated significantly greater loadings for the items, “Teachers is able
to focus on one or two students while still scanning all other areas” on the Monitoring scale and “Teacher
maintains proximity to students who display a need for assistance or support” on the Responsiveness
scale.

Class Size

Class size was associated with intercept DIF for one item and loading DIF for one item on the
Disruptive Behavior scale. Larger classrooms demonstrated a significantly larger intercept value for the
item, “Social conversations occur between students and peers”. Larger classrooms also demonstrated a
significantly greater loading for the item “Students are irritable or sarcastic toward peers”.

Classroom Racial Composition

Classroom racial composition was significantly predictive of intercept DIF for two items on the
Responsiveness scale. There were higher-than-average intercepts for the items, “Teacher anticipates when
students may have problems academically” and “Teacher notices when students have difficulty
understanding a concept” in classrooms with a larger proportion of White students.

Predicting Levels of the ASSIST Latent Factors

The associations between classroom context variables and each ASSIST scale are presented in
Table 5. We also present standardized effect sizes (i.e., small effect > .2, medium effect > .5, large effect
>.8).

School Level
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Middle school, as compared to elementary school, classrooms did not demonstrate significantly
different levels of scale factor means (i.e., at the p <.001 level). However, high school classrooms, as
compared to elementary school demonstrated significantly lower levels of Behavior Support (b =-.90, p <
.001), Monitoring (b = -.64, p < .001), Responsiveness (b =-.89, p <.001), and significantly higher levels
of Disruptive Behavior (b = -.64, p =.001), with each of these effects ranging from moderate to large in
magnitude (i.e., >.5).

Class Size

A greater number of students in the classroom was associated with lower levels of Influence and
Cooperation (b = -.02, p <.001), Behavior Support (b = -.02, p = .001), Monitoring (b =-.02, p <.001)
and Responsiveness (b = -.03, p <.001); however, each of these effects was negligible in magnitude (i.e.,
<.2).

Classroom Racial Composition

Classrooms with a greater proportion of White students demonstrated significantly greater
Influence and Cooperation (b = .06, p < .001) and lower levels of disruptive behavior (b = -.10, p < .001);
however, each of these effects was negligible in magnitude (i.e., < .2).

Discussion

Classroom management is a key aspect of a teacher’s professional role. Moreover, classroom
practices are often a key component of districtwide and statewide initiatives scale-ups of frameworks
aiming to improve student social, emotional, behavioral, and academic outcomes (e.g., Positive Behavior
Interventions and Supports; Bradshaw & Pas, 2011; Horner et al., 2014). As such, it is of both practical
and theoretical relevance to understand how different classroom contexts may impact measurement
properties of observational measures of classroom management. Although the ASSIST has demonstrated
adequate psychometric properties in prior studies (Bradshaw et al., 2018; Debnam et al., 2015; Gaias et
al., 2019; Pas et al., 2015; Tolan et al., 2020), these results have been based on data from samples largely
comprised of high school and middle school classrooms; moreover, they have not considered how

classroom contextual factors are associated with MNI/DIF. Thus, the current study explored whether the
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ASSIST demonstrated M1 across elementary, middle, and high school classrooms. Additionally, we
aimed to understand how the levels of teachers’ strategy use and students’ classroom behavior varied
across these settings. Given the dearth of existing research on this topic, the current study provides critical
insight into which aspects of teacher classroom management vary across child and adolescent
development and across classroom contexts. Having additional information regarding M1 of the ASSIST
would suggest it is appropriate to use to draw comparisons across school levels and context.

School Level

The results indicated that the ASSIST items demonstrated MNI/DIF based on school level, with
the greatest frequency of statistically significant MNI/DIF attributed to high school, as compared to
elementary school, and then middle school, as compared elementary school. Conceptually, these results
suggest that the foundational, preventative, and responsive practices that teachers employ to effectively
manage their classrooms (Collier-Meek et al., 2019), are disparately measured by the ASSIST across
elementary, middle, and high school classrooms. This finding is inconsistent with research on other
measures used across grade- and school-levels, such as a student-report measures of teacher classroom
practices (Gaertner & Brunner, 2018; Wisniewski et al., 2020). However, it is consistent with
measurement research on teacher-reported assessments of classroom management, which have reported
both metric and scalar non-invariance across youth development (Koomen et al., 2012; Sass, 2011).
Moreover, other classroom management observations systems have been developed with separate scales
for different developmental levels, insinuating that classroom management practices vary across
elementary, middle, and high school classrooms (Allen et al., 2013; Teachstone, 2011).

Practically, our results indicate that the ASSIST may be used to measure teachers’ classroom
management classroom in future applications, however, scores should appropriately account for
differences in measurement properties across contexts by explicitly including MNI/DIF parameters in
scoring. While our results do not suggest that a user can score the measure for one classroom context in
the exact same manner as another classroom context, results do suggest that there are many items that are

invariant across a given predictor (i.e., demonstrating partial invariance), allowing for meaningful
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comparisons across contexts after the modeling and/or scoring accommodates for MNI/DIF (Vandenberg
& Lance, 2000). These findings are especially helpful for districts interested in measuring teacher
classroom practices similarly across elementary, middle, and high schools. This is also promising for
researchers conducting large-scale descriptive or intervention studies who are searching for a measure of
classroom management that can be used across school contexts.

Second, the results demonstrated that there were latent mean differences in latent scales across
classroom contexts. Taken together, the differences tended to relate to developmental level, suggesting
the similarity between the practices of elementary and middle school teachers; these results also suggested
that practices of elementary school teachers differed from those of high school teachers. Specifically,
teachers demonstrated greater proactive behavior support, monitoring, and responsiveness in elementary
than high school classrooms. These findings suggest that teachers of younger students generally provided
more direction and guidance to their students than teachers of older students. These results likely reflect
the differing developmental abilities of these students; with elementary students not having the capacity
for independence as do older students, and students experiencing a greater need for autonomy as they
develop, it is reasonable that teachers’ direction and monitoring peak in elementary school when students
need the most behavioral support (Eccles et al., 1991; Mahatmya et al., 2012). Findings are also
consistent with previous literature indicating that teachers of younger students utilize more positive praise
than teachers of older students (Owens et al., 2018). However, latent mean differences also suggested that
Disruptive Behavior was significantly greater in high school classrooms, as compared to elementary
schools. This finding may suggest that high school teachers could benefit from the utilization of
additional classroom management strategies.

Class Size

Only two significant findings emerged with respect to class size MNI/DIF, indicating that larger
classes had a higher intercept for social conversations among students than smaller classes and a higher
loading for the item “Students are irritable or sarcastic toward peers”. As these were the only significant

findings, we are hesitant to put too much emphasis on these results. Results largely indicated that
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teachers’ classroom management practices could be assessed in the same manner across classes of
varying sizes. Although these results are consistent with studies reporting the measurement invariance of
a self-report measure of students’ substance use by school size (Babbin et al., 2011; Harrington et al.,
2011; McGee et al., 2012), the current study is the first that we know of to assess measurement invariance
of an observational measure of teachers’ classroom practices by class size. This is an exceptionally
important line of investigation considering the variability in class size (Finn & Achilles, 1999). It is likely
that both researchers and practitioners would be interested in measuring classroom practices across
classes of varying sizes. These results are again promising for districts, researchers, and practitioners
interested in measuring teacher classroom practices across classroom contexts.

With respect to latent mean differences, results were contrary to previous studies in
demonstrating that teachers were less responsive, monitored less, and provided less behavioral support in
classes of larger sizes (Folmer-Annevelink et al., 2010; Hargreaves et al., 1998). Although the effect sizes
in the present study were very small, they indicate that despite the potentially greater need for classroom
management practices in larger classes, teachers may be struggling to implement effective strategies in
these contexts.

Classroom Racial Composition

Similar to class size, there were few significant MNI/DIF findings related to classroom racial
composition; only two items, both on the Responsiveness scale, had higher intercepts in classrooms in
which a larger proportion of students were perceived by observers to be White. These two findings
suggest some intercept invariance exists, with the implication being that, to use scores across settings,
contextual differences across classrooms must be accounted for to create meaningful scores. However,
given the partial invariance, it was possible to compare ASSIST scores across classrooms with varying
racial compositions.

In terms of mean differences on the latent classroom management variables, classrooms with a
higher proportion of students perceived to be White had significantly higher levels of teacher Influence

and student Cooperation, and lower levels of student Disruptive Behavior. This is consistent with prior
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research suggesting there are differences in teacher practices and student behavior based upon the racial
composition of the classroom, such that in classrooms perceived to have more White students, teachers
exhibit better classroom management and students exhibit more cooperative and less disruptive behavior
(Authors, under review; Bottiani et al., 2019). However, given that we found partial invariance by racial
composition, we can say with more confidence than in prior research that these findings are reflective of
substantive differences rather than differences in measurement of the construct.

Limitations and Future Directions

There are many strengths of the present study, however, there are also several important
limitations. First, despite pre-dating contemporary conceptualizations of classroom management (Collier-
Meek et al., 2019), the global ASSIST scales capture foundational and preventative classroom
management practices quite well. However, they provide a less comprehensive assessment of responsive
classroom practices (i.e., only one scale captured responsive practices; Collier-Meek et al., 2019).
Responsive practices are an important aspect of classroom management because they reinforce
appropriate behavior and discourage problem behavior, a necessary complement to teachers’ work in
establishing clear expectations for students and preventing problems. Although the global scales were the
focus of the present study, the ASSIST tally measures do capture responsive practices by assessing
teachers’ approvals and disapprovals of student behavior, and reactive behavior management. To fully
assess the range of classroom management practices, researchers and practitioners may consider utilizing
both the ASSIST global and tally measures.

Moreover, we delineated development according to classroom level: elementary, middle, and
high school classrooms. Although it may be important to assess how measurement of these practices
operates at a more nuanced grade level, we contrasted elementary, middle, and high school classrooms
because we believe this grouping has a stronger practical application for those interested in administering
the ASSIST. Additionally, although the sample size of teachers is quite large, the sample is entirely drawn
from the Southern United States. This sample was not nationally representative, and thus, caution is

warranted in generalizing findings to other populations. Similarly, all high school classrooms included in
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the current research participated in one large-scale, statewide study (see Bradshaw et al., 2014).
Additional replication research should be conducted to support partial MI and latent mean differences
across elementary and high school classrooms.

We also took one particular approach to fitting a MNLFA, where we initially tested each item and
covariate pair for significance (i.e., p <.001) before combining those significant predictors of DIF in a
single model for each scale. However, some researchers have employed other approaches, such as item-
by-item testing but with all covariate effects modeled together (Gottfredson et al., 2019). Alternatively, a
traditional CFA M1 testing framework could be employed, first testing for metric/weak invariance and
subsequently scalar/strong invariance (e.g., Vandenberg & Lance, 2000). It is possible that alternative
procedures may have produced a different pattern of results.

We also explored variation based on class size and racial composition on DIF and latent means,
but we did not explore the extent to which the findings varied as a function of other contextual factors
(e.g., teachers’ gender, subject, class achievement levels). Exploration of these and other possible sources
of systematic variance, both with regard to MI and mean level differences in ASSIST scale scores, should
be explored in future research. In particular, it is important to reiterate that in the current study, teachers
were rated by one observer on a single occasion. As such, we were not able to account for teacher
practices across occasions and our analytic approach does not account for variance attributable to raters.
Future research on the ASSIST should explore these potentially important factors (Casabianca et al.,
2015). For example, Briggs and Alzen (2019) determined that it would be necessary to observe teachers
eight times over the course of two years to reliably capture change in teacher practices over time.
Additional research is needed to discern the optimal number of observations needed for specific types of
use (e.g., point in time versus change over time). However, in past research using the ASSIST, ratings
were averaged over multiple observation time points, as scores across multiple ASSIST observations
demonstrated very high intraclass correlations at the teacher level (i.e., item-level intraclass correlations
ranged from .72 to .81), indicating relatively little variability across the within-teacher repeated

observations (Cicchetti, 1994).
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Moreover, our findings suggested that there were latent mean differences in classroom constructs
across developmental periods. Additional research is necessary to determine whether higher levels of
these constructs are universally promotive of student outcomes across development, or whether specific
profiles of teacher and student behaviors are optimal for promoting students’ social, emotional,
behavioral, and academic outcomes in certain developmental periods. Finally, as noted in the discussion,
standardized expert observations can be burdensome and expensive for schools to implement outside of
large-scale research trials (Kane & Staiger, 2012; Rowan & Correnti, 2009). Researchers have provided
suggestions for less costly alternatives such as teacher-reported logs of behavior (Rowan & Correnti,
2009) and student-report (Kane & Staiger, 2012). Student-reported measures of teacher and classroom
practices have been increasingly utilized (Kane & Staiger, 2012; Wallace et al., 2016). However, it is
posited that students have a different frame of reference for classroom practices, as compared to expert
observers and teachers themselves, and work aimed at understanding the theoretical frameworks that
underly student reports of teacher and classroom practices is still ongoing (Wallace et al., 2016).
Moreover, given the utility of expert observation for performance feedback and coaching (e.g., Reinke et
al., 2011, 2015), we believe the benefits offset the burden. Regardless, we see great value in using
multiple methods to provide a more comprehensive view of teachers’ classroom management practices.
Conclusions and Implications

The current study provides encouraging findings for researchers and practitioners by indicating
that the ASSIST observational measure of teachers’ classroom management practices may be used across
various classroom contexts, so long as MNI/DIF is accounted for, yielding meaningful comparisons
across these contexts. Most of the MNI/DIF was attributable to differences in measurement across
developmental levels, with less frequent MNI/DIF noted across class size and racial composition.
Differences in latent means across elementary, middle, and high school classrooms may highlight the
need for additional professional development and coaching supports for teachers in high school
classrooms, where teachers generally used fewer directive and praise-based strategies, compared to

elementary teachers. Such findings suggest that secondary teachers may benefit from additional coaching
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related to classroom management strategies, whereas the tendency is often to focus more on elementary
school teachers in such supports (Owens et al., 2018). With regard to future studies, the ASSIST appears
to be robust with regard to partial MI, and thus holds great promise as a tool for consistently measuring
teachers’ use of effective classroom management practices and corresponding student behavior across
classroom context and developmental level. As such, the ASSIST could serve as a single tool to be used
with confidence across multiple classroom settings and across school levels. In turn, stakeholders using
the ASSIST may draw meaningful comparisons of teachers’ use of classroom management strategies

across elementary, middle, and high school settings.
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OBSERVATIONS OF CLASSROOM INTERACTIONS

Table 1. Teacher and Classroom Descriptive Statistics by Developmental Level

Elementary (n = 616)

Middle (n = 1,256)

High (n =1,391)

Teacher

%

%

%

Teacher Gender?

Male 6.82 7.56 39.76
Female 82.14 21.26 60.24
Students M (SD) Range M (SD) Range M (SD) Range
Number of Students 20.31 (4.85) 2-50 23.59 (5.93) 3-43 18.59 (6.46) 1-45
Percentage Male 49.66 (10.61) 0-88.89 50.65 (14.03) 0 - 100.00 49.70 (16.56) 0-100.00
Percentage White 34.73 (20.73) 0-92.00 33.48 (26.34) 0 -100.00 52.33 (30.23) 0-100.00

Note. 2 Percentages not summing to 100% indicate the percentage of missing data.
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Table 2. Teacher ASSIST Item-level Descriptive Statistics
Elementary Middle High
Item M SD Min  Max M SD Min  Max M SD Min  Max
Teacher and students appear comfortable with one another 340 073 000 400 346 076 0.00 400 337 084 0.00 4.00
3 Teacher has good control of or influence on students 324 0.82 000 400 311 095 000 400 308 093 000 4.00
ch) Teacher has little/no control of or influence on students 070 105 000 400 073 098 000 400 092 096 0.00 4.00
E There are instances of teacher annoyance, irritability, or sarcasm directed at students 054 096 000 400 040 074 000 400 039 069 0.00 4.00
There is evidence of classroom routines (students know what they’re supposed to be 337 074 000 400 333 08l 000 400 332 082 000 400
doing) . . . . . . . . . . . .
Teacher gives clear instructions and directives to students. 332 078 000 400 344 073 000 400 317 093 0.00 4.00
S g Teacher is consistent, even-handed, and firm when necessary 329 082 000 400 328 089 000 400 288 115 0.00 4.00
>
% § Teacher praised students for specific behaviors or using social skills 214 125 000 400 188 133 000 400 155 125 0.00 4.00
@ 9 The teacher clearly explains learning objectives prior to and/or during the lesson through
summary or re-orientation statements 284 126 000 400 298 119 0.00 400 276 112 0.00 4.00
o Teachers is able to focus on one or two students while still scanning all other areas. 308 096 000 400 295 105 000 400 305 097 000 4.00
'S Teacher monitors all students and all areas 329 083 000 400 325 084 000 400 320 089 000 4.00
g Teacher positions him/herself so they can see most of the room area 345 0.74 000 400 344 076 000 400 344 081 000 4.00
= Teacher scans the room and is aware of what is occurring 335 0.80 000 400 329 083 000 400 322 086 000 4.00
Teacher encourages students to share their ideas and opinions 226 139 000 400 239 138 000 400 276 112 000 4.00
5 Teacher gets students involved in lesson by asking questions or making comments 204 1.06 000 400 267 125 000 400 281 114 000 4.00
E Students are provided opportunities to contribute to discussion 256 124 000 400 235 137 000 400 258 120 000 4.00
£ Students have opportunities to make choices 1.70 138 000 400 157 145 000 400 200 140 000 4.00
& Students have opportunities to take leadership roles in the classroom 124 137 0.00 400 099 130 000 400 138 137 000 4.00
"é, Students are prosocial toward one another 232 123 000 400 210 126 000 400 226 120 0.00 4.00
'S Students praise and compliment one another 0.89 132 000 400 085 121 000 400 146 129 0.0 4.00
% Students respond to teacher’s questions and/or volunteer when asked 324 098 0.00 400 321 099 000 400 305 101 0.00 4.00
Students share their ideas/opinions 153 142 000 400 154 136 000 400 262 105 000 4.00
Teacher anticipates when students may have problems academically 282 1.07 000 400 274 120 000 400 281 111 000 4.00
ﬁ Teacher anticipates when students may have problems behaviorally 288 1.00 000 400 258 123 000 400 240 123 000 4.00
c
g Teacher is responsive to students’ behavioral and/or emotional needs 317 083 0.00 400 290 103 000 400 280 107 0.00 4.00
g Teacher maintains proximity to students who display a need for assistance or support? 330 0.86 100 400 299 105 000 400 271 107 000 4.00
é Teacher notices when students have difficulty understanding a concept 288 1.07 000 400 299 100 000 400 303 095 0.00 4.00
Teacher uses verbal reminders or nonverbal cues regarding expected behaviors 275 1.08 000 400 255 116 000 400 258 116 0.00 4.00

Note. 2 The full range of response options (i.e., 0 —4) was not endorsed for this item across elementary, middle, and high school classrooms.
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Table 3. Student ASSIST Item-level Descriptive Statistics
Elementary Middle High
Item M SD Min Max M SD Min Max M SD Min Max
Students are focused and engaged 3.08 082 000 400 292 092 0.00 400 3.01 092 0.00 4.00
c Students are interested, enthusiastic, and involved 305 0.84 000 400 286 0.95 0.00 400 286 0.97 0.00 4.00
% Students comply 2 322 0.77 1.00 400 319 0.82 000 400 318 0.81 0.00 4.00
‘g,_ Students consistently follow rules appropriate to settings  3.19 0.79 0.00 4.00 3.10 0.85 0.00 4.00 3.16 0.83 0.00 4.00
S Students cooperate 327 0.73 1.00 400 325 0.81 000 4.00 328 0.78 0.00 4.00
o Students treat their peers with respect 291 097 000 400 297 095 0.00 400 3.03 0.93 0.00 4.00
Students handle transitions well 282 126 0.00 400 3.00 0.93 000 400 295 093 0.00 4.00
Social conversations occur between students and peers 187 134 0.00 400 250 1.34 0.00 4.00 189 112 0.00 4.00
° Students are irritable or sarcastic toward peers 048 084 000 400 030 0.75 0.00 400 0.17 053 0.00 4.00
2 S Students are irritable or sarcastic toward the teacher 021 056 0.00 4.00 0.14 048 0.00 400 0.11 0.46 0.00 4.00
s' c;u Students argue with peers 041 0.75 0.00 400 0.13 049 000 4.00 0.04 0.27 0.00 4.00
-g @  Students argue with the teacher? 0.15 045 0.00 300 0.10 0.39 0.00 3.00 0.05 0.29 0.00 4.00
Students engage in verbal aggression toward teachers 2 0.08 0.36 0.00 400 0.01 0.15 0.00 3.00 0.00 0.06 0.00 1.00
Students physically harass and/or bully others? 0.19 054 0.00 400 0.06 0.30 0.00 3.00 0.02 0.15 0.00 3.00

Note. 2 The full range of response options (i.e., 0 — 4) was not endorsed for this item across elementary, middle, and high school classrooms.
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Table 4. Final Multivariate MNLFA Results
Loading DIF Intercept DIF
MS vs. MS vs. HS vs.
Factor/Item Loading  Size ES HS vs. ES T1 T2 T3 T4 Size % White ES ES
Influence and Cooperation (n = 3,247)
Iﬁgcar:]eortﬁz:j students appear comfortable with 181 705 583 -3.69 123
Teacher has good control of or influence on 345 -11.04 7.9 451 071
students
'Sl'tiz:jcerr\ﬁ; has little/no control of or influence on 214 197 3.66 563 748 0.79%
There are instances of teacher annoyance, )
irritability, or sarcasm directed at students 114 164 3.09 4.82 6.44
There is evidence of classroom routines
(students know what they’re supposed to be 2.46 -9.15 -7.33 -4.32 -1.17
doing)
Students are focused and engaged 3.89 -12.68 -9.00 -4.23 0.09
_Students are interested, enthusiastic, and 259 -8.56 -6.03 .48 0.33
involved
Students Comp|y 4.60 -11.96 -6.62 -0.95
Students consistently follow rules appropriate 485 1701 1213 6.41 0.78
to settings
Students cooperate 5.70 -15.51 -8.64 -1.91
Students treat their peers with respect 2.29 -7.38 -5.79 -2.76 0.10
Students handle transitions well 2.00 -5.84 -4.72 -2.52 -0.15
Behavior Support (n = 3,247)
Teacher gives clear instructions and directives 3.60 11.83 -9.61 6.25 208
to students
Teacher is consistent, even-handed, and firm 1.97 6.72 -4.89 3.04 -0.86
when necessary
Teacher pral_sed sFudents for specific behaviors 0.96 213 -1.04 0.49 168
or using social skills
The teacher clearly explains learning
objectives prior to and/or during the lesson 241 -0.50* -5.62 -4.46 -2.59 -0.45
through summary or re-orientation statements
Monitoring (n = 3,247)
Teachers is gible to focus on one or two 1.79 0.61* 6.76 -5.09 265 0.27
students while still scanning all other areas.
Teacher monitors all students and all areas 6.38 -2026  -15.26 -9.01 -2.73
Teacher positions him/herself so they can see 317 1184 901 567 246
most of the room area
Teacher scans the room and is aware of what 6.32 2101 15.73 9.14 3.02

is occurring
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Meaningful Engagement (n = 3,245)
Teacher encourages students to share their 480 -0.61 8.84 -7.00 387 -0.64
ideas and opinions
Teapher gets.students myolved in lesson by 285 7.0 558 316 105 -0.50*
asking questions or making comments
Stude_nts are pr_owdeq opportunities to 338 -6.83 507 274 -0.19
contribute to discussion
Students have opportunities to make choices 1.58 -2.43 -1.59 -0.19 119
Students have opportunities to take leadership ) )
roles in the classroom 1.60 1.40 0.57 0.90 2.00
Students are prosocial toward one another 0.87 -2.80 -1.82 -0.14 113
Students praise and compliment one another 1.30 -0.69 0.25 174 2.71 0.92*
Students share their ideas/opinions 2.38 -3.35 -2.23 0.06 2.26 1.91*
Responsiveness (n = 3,247)
Teacher anticipates when students may have *
problems academically 2.89 -7.65 -5.97 -3.37 -0.64 0.11
Teacher anticipates when students may have
problems behaviorally 2.74 6.78 -5.09 245 -0.04
Teacher is responsive to students’ behavioral 238 765 5.63 3.04 -0.56
and/or emotional needs
Teacher maintains proximity to students who 104 0.98% 491 284 0.95 1.29%
display a need for assistance or support
Teacher notices when students have difficulty 277 -8.44 6.35 371 -0.85 0.14%
understanding a concept
Teacher uses verbal reminders or nonverbal 194 431 310 1.3 0.36
cues regarding expected behaviors
Disruptive Behavior (n = 3,263)
Social conversations occur between students 0.42 1.01* 1.70 -0.33 108 235 0.05%
and peers
Students are irritable or sarcastic toward peers 315 0.03* 6.47 8.07 10.90 12.82
Students are irritable or sarcastic toward the 1.99 538 6.78 8.75 10.03
teacher
Students argue with peers 4.38 10.60 12.68 16.29 19.39
Students argue with the teacher 1.98 6.04 7.53 9.65
Students engage in verbal aggression toward 181 743 8.94
teachers
2.61 7.90 9.76 11.75

Students physically harass and/or bully others

Notes. Classroom racial composition was omitted as a predictor of loading DIF, as it did not yield statistically significant impacts on item loadings; DIF
parameter estimates that are statistically significant at the p < .001 level are denoted in bold and with an asterisk.
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Table 5. Predictors of ASSIST Scale Factor Levels

Predictors

Size % MSvs. HSvs.
ASSIST Scale White ES ES
Influence and Cooperation b -0.02 0.06 -0.07 -0.55
S.E. 0.00 0.02 0.19 0.18

p <.001 <.001 0.718 0.002

Behavior Support b -0.02 0.02 0.00 -0.90
S.E. 0.01 0.02 0.20 0.22

p 0.001 0209 0996 <.001

Monitoring b -0.02 0.04 -0.22 -0.64
S.E. 0.01 0.02 0.14 0.15

p <.001 0.009 0.127 <.001

Meaningful Engagement b -0.01 0.02 0.00 -0.59
S.E. 0.01 0.02 0.30 0.30

p 0.033 0.254 0.99 0.045

Responsiveness b -0.03 0.02 0.07 -0.89
S.E. 0.01 0.02 0.23 0.23

p <.001 0314 0.780 <.001

Disruptive Behavior b 0.00 -0.10 0.45 0.64
S.E. 0.01 0.02 0.16 0.19

p 0472 <.001 0.005 0.001
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