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Abstract 

Over the past 20 years, social and emotional learning (SEL) has become increasingly 

present in children’s daily school experiences, particularly in response to reported declines in 

children’s mental health and well-being due to the COVID-19 pandemic. Despite the well-

identified need for school-based social and emotional skill-building approaches, critics of SEL 

question its place in schools, the rigor of existing empirical work, and current measurement 

approaches. With the growing demand for SEL in schools despite many critics, it is an ideal time 

to take stock of the evidence and measurement approaches that underlie research and practice in 

SEL.  

The first two papers in this dissertation employ data from a recently published meta-

analysis of SEL intervention impacts, which documented improvements on a host of outcomes, 

including a general category of SEL skills (Cipriano et al., 2023). In the first paper, I conduct a 

meta-analysis examining the impacts of SEL interventions on specific SEL skill domains, 

organized by the two leading frameworks in SEL research and practice. In a sample of 59 

studies from the United States involving 25,177 K-12 students, I find that children who 

participated in school-based SEL interventions showed statistically significant improvements in 

multiple SEL skill domains relative to their peers in the control group. In the second paper, I 



 iv 

 

code 238 measures of SEL skills from the meta-analysis by SEL skill domain, measure type, 

developmental stage, and presence of internal consistency statistics.  

In the third paper, I apply Generalizability Theory (G Theory) to a classroom observation 

tool, the Adapted Teaching Style Rating Scale (A-TSRS), designed to capture the classroom 

structures and teaching practices that support children’s social and emotional development. 

Specifically, I use G Theory to decompose the sources of variance contributing to imprecision 

in scores on the A-TSRS and present reliability coefficients for a variety of potential 

observation scenarios. I find that substantial gains in precision arise from adding multiple 

observations within the same day.  

Taken together, the three papers in my dissertation provide a clear and transparent 

perspective on the opportunities and challenges facing the field and present ideas to advance the 

science and practice of social and emotional learning. 
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Chapter 1 Introduction 

Over the past 20 years, social and emotional learning (SEL) has become increasingly 

present in curricula, programs, and interventions; daily practices and interactions in schools and 

classrooms; and in federal, state, and local policy efforts. Districts and schools across the country 

are investing considerable financial, personnel, and time resources in cultivating and measuring 

children’s social and emotional skills, particularly in response to reported declines in children’s 

mental health and well-being due to the COVID-19 pandemic (Galea et al., 2020; Hanno, Fritz, 

et al., 2022; Shah et al., 2020). Despite its relative ubiquity in schools and school systems today, 

SEL as a key component of the educational landscape is debated day-to-day by school boards, in 

the media, and even during federal congressional hearings (Adams, 2021; Goldstein & Saul, 

2022; Social and Emotional Learning and Whole Child Approaches in K-12 education, 2022). 

Opponents of SEL question the rigor of decades of empirical work in the field (e.g., see Durlak 

et al., 2011), along the way misconstruing the purpose and potential of cultivating and measuring 

SEL in school contexts. With SEL both in great demand and under a microscope, it is an ideal 

time to take stock of current evidence and develop ideas to advance the science and practice of 

social and emotional learning. Consistent with extant literature, I define social and emotional 

learning (SEL) as the process through which individuals learn and apply a set of social, 

emotional, behavioral, and character skills required to succeed in schooling, the workplace, 

relationships, and citizenship (Barnes & Jones, 2022; Jones & Kahn, 2017) 

In this introduction I raise three big ideas that serve as throughlines through the rest of the 

dissertation. First, I introduce the prevention science cycle of research, practice, and assessment 

and discuss its alignment with several core SEL principles. Second, I discuss the role of 

frameworks as a tool for aligning research, practice, assessment, and policy efforts. I introduce 
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two leading frameworks and demonstrate their role in connecting SEL research and practice. 

Third, I focus in on one part of the prevention science cycle, measurement, and discuss possible 

sources of error and imprecision in measures of social and emotional skills and classroom 

practices. I then discuss how these three big ideas set the foundation for my dissertation, which 

examines SEL intervention evidence, and the measures used in those studies, to advance the 

science and practice of SEL. 

1.1 Big Idea 1: Prevention Science and SEL 

The discipline of prevention science is grounded in a cycle of knowledge and action that 

links theory and research, approaches in practice, and assessment and evaluation (Herman et al., 

2012; Jones et al., 2019). This cycle is bidirectionally translational, meaning that research 

informs practical decision-making and that challenges in practice guide additional research 

(Jones et al., 2019). For example, a school might choose an intervention based on research about 

its efficacy in a particular context (research informing practice), and researchers might then study 

challenges raised by the school about feasibility of implementation or lack of culturally relevant 

content (practice informing research). The field of SEL has adopted many of the core prevention 

science principles in its approach to intervention including grounding in theories of change and 

the prioritization of connections between the research, practice, evaluation cycles (Jones et al., 

2019). Efforts to cultivate social and emotional skills (including strategies, practices, and 

programs) are typically universal programmatic approaches targeting an entire population (e.g., 

whole classroom, grade, or school). Universal approaches tend to focus on the prevention of 

negative outcomes (e.g., suspension) and the promotion of positive ones across ecological levels 

(i.e., individuals, classrooms, communities; Greenberg et al., 2017; Herman et al., 2012).  
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The 4Rs (Reading, Writing, Respect, and Resolution) Program, a universal, school-based 

intervention that integrates literacy development and social and emotional learning, illustrates 

many of these prevention science principles including developing and using a multi-level theory 

of change and establishing a bi-directional research-practice partnership. The development and 

evaluation of 4Rs emerged from a collaborative research-practice partnership between 

researchers and a community-based organization called Morningside Center for Teaching Social 

Responsibility. The partnership used their joint experience and expertise to create a theory of 

change, develop the program, support implementation, and conduct a large-scale evaluation. 4Rs 

has a multi-level theory of change grounded in empirical research and developmental theory 

(e.g., developmental cascades; Masten & Cicchetti, 2010) that includes change processes at 

multiple levels (i.e., individuals, their interactions, and the classroom and school environments; 

Tseng & Seidman, 2007). That is, the theory of change reflects key “inputs” or parts of the 

intervention that target both children and teachers/the classroom environment and outcomes to 

capture change at both levels. At the child level, the key input is participation in the literacy-

based curriculum in social and emotional learning which is hypothesized to improve outcomes 

across domains including social-cognitive processes (e.g., hostile attribution bias) and prosocial 

behavior (Jones et al., 2011). At the teacher and classroom levels, intensive professional 

development (training and ongoing coaching) for teachers is hypothesized to improve 

relationships, child outcomes, and overall classroom climate (Brown et al., 2010). In a large-

scale two-year evaluation of 4Rs with 1,184 children in 18 elementary schools, children in the 

intervention group had improved attention skills, behavior, and social-cognitive processes (e.g., 

beliefs about aggression). The program was particularly beneficial for improving math and 

reading skills for children identified by teachers at the beginning of the school year as having 
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high behavioral risk. Findings from this evaluation have implications across the prevention 

science cycle. These findings suggest for practitioners the value of integrating SEL with 

academic subjects and underscore the need for multi-level approaches that seek to improve 

outcomes beyond the individual child. This work also builds the evidence base about school-

based interventions that can improve children’s outcomes and suggests for researchers the need 

to investigate differential effects to better understand groups of students who may particularly 

benefit from 4Rs. Finally, this type of collaborative partnership and theoretically grounded 

intervention approach exemplifies the bi-directional relationship between research and practice 

that is a hallmark of prevention science. 

When applied to SEL, the prevention science approach maps onto three big areas of work 

– “what we know” (theory and research), “what we do” (programs and interventions), and “what 

we expect to change” (assessment and evaluation). “What we know” reflects the culmination of 

decades of research on SEL programs and interventions demonstrating they improve children’s 

skills, attitudes, behaviors, perceptions of school climate and safety, peer relationships, school 

functioning, and academic achievement (Cipriano et al., 2023; Durlak et al., 2011; Sklad et al., 

2012). This body of evidence comes from individual studies of SEL programs and from meta-

analyses which summarize effects across studies. These studies tell us a great deal about 

meaningful study characteristics (e.g., design features, sample and populations, measures 

employed) and the pattern of effects across outcomes, or “what we know.”  

Recent work in SEL also focuses on developing a more nuanced picture of “what we do” 

by deconstructing, coding, and summarizing the content and delivery method of programs and 

interventions (Barnes et al., in press). For example, in a series of series of guides entitled 

“Navigating SEL from the Inside Out,” Jones and colleagues coded the targeted skills and 



 5 

instructional methods of every activity and lesson in 33 pre-K and elementary school programs 

(Jones et al., 2021) and in 18 middle and high school programs (Jones et al., 2022). These data 

about programs resulted in information about the prevalence of specific skills and instructional 

methods used within and across programs (Jones et al., 2021; 2022). This effort and others (e.g., 

Lawson et al., 2019) provide details about the specific components that comprise the SEL 

approaches that are tested in the research described above, or “what we do.”  

A growing body of work also focuses on “what we expect to change,” or the measures 

and assessments designed to capture social and emotional skills and settings. These measures 

typically serve one of the following purposes: capturing developmental phenomena and skill 

development, driving improvements in practice via formative assessment, and evaluating SEL 

programs and interventions. Documenting and compiling measures typically occurs in one of 

two ways: a systematic review of measures in a particular skill area or age group (e.g., Ng et al., 

2022 for emotion regulation) or a searchable measurement compendium or repository that 

represents a broad age range and set of skills. EdInstruments, for example, is a database of more 

than 300 measures and allows users to filter by various characteristics including skill area focus 

(e.g., student well-being, academic knowledge and skills), grades, and languages. Each measure 

has a detailed profile with practical details (e.g., target age, cost, and administration time) as well 

as information about psychometric properties.  

The three areas of work described above (what we know, what we do, and what we 

expect to change) often operate independent of one another, but connecting research and 

evidence, programs and strategies, and assessment and evaluation requires consistent, precise 

language to support clear communication, align efforts, and facilitate communication between 

research and practice (Jones et al., 2019). Frameworks provide a shared lexicon, set of ideas, and 
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“foundation for thinking, communicating, and acting” that provide a way for stakeholders across 

research, practice, and assessment to coalesce around a shared set of ideas (Blyth et al., p. 2, 

2018). 

1.2 Big Idea 2: The Role of Frameworks 

 Frameworks organize information, distill complex ideas into manageable and actionable 

words or images, and provide a schema for acting (Blyth, 2018). Launched in 1992, the original 

food pyramid, for example, put decades of research on best practices related to daily dietary 

decisions into a simple and actionable graphic, communicating what adults should consume on a 

daily basis (Murphy, 2001). As science and technology evolved, so too did the framework, which 

is now the “Healthy Eating Plate,” a graphic of a plate with fruits, grains, vegetables, and protein 

with dairy, healthy oils, and water on the side (The Nutrition Source, 2011). In a recent 

development, users can use an online tool to get targeted information about what and how much 

to eat based on demographic characteristics (e.g., age, weight; see myplate.gov). It is both 

accessible (i.e., clear visuals, easy to understand), actionable, flexible (can evolve as new 

research emerges), and grounded in empirical evidence and published guidelines. This is one 

example of the way frameworks operate as a tool to translate research into practice with 

measurable guidelines.  

 Frameworks play an integral role in current work in SEL and have emerged as a way to 

align research, practice, and policy efforts. Adopting a framework can support the use of 

common language by encouraging stakeholders to use shared terminology and definitions of 

social and emotional skills across efforts (e.g., selecting a skills measurement tool that aligns 

with SEL state standards). Because of inter-disciplinary interest in SEL, differing ideas about 

terminology, and a desire to develop or adapt new frameworks to align with local contexts or 
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organizations (e.g., UNICEF, USAID, WHO have their own frameworks), there are myriad 

frameworks that likely describe a smaller set of overlapping skills and constructs (Jones et al., 

2019). A 2017 report conducted by the American Institutes for Research identified 136 

frameworks describing social and emotional competencies across disciplines (e.g., mental health, 

positive youth development; Berg et al., 2017). The Taxonomy Project at the EASEL Lab, 

designed to show how skills in frameworks connect to one another, codes widely used 

frameworks and currently has more than 70 coded frameworks between the Explore SEL site and 

the PSS-SEL Toolbox focused on global settings. The creators of these sites coded features of 

frameworks and their skills to allow users to compare them. In the next section I describe the two 

most commonly-used frameworks in the United States and then describe their 

similarities/differences and their role SEL research and practice. 

1.2.1 A Closer Look at SEL Outcomes Organized by SEL Frameworks 

This section describes the two frameworks that undergird much of the SEL research and 

practice conducted in the United States, one developed by the Collaborative for Academic, 

Social, and Emotional Learning (CASEL) and the other by the Ecological Approaches to Social 

and Emotional Learning (EASEL) Lab. These frameworks are central to the coding system for 

the Cipriano et al. (2023) meta-analysis and guide the analysis in Papers 1 and 2 of this 

dissertation.  

The first framework, developed by the Collaborative for Academic, Social, and 

Emotional Learning (CASEL) around the time of their inception in 1994, includes five core 

domains: self-awareness (i.e., understanding oneself), social awareness (i.e., understanding 

thoughts and perspectives of others, self-management (i.e., managing thoughts, emotions, and 

behavior), relationship skills (i.e., establishing and maintaining relationships), and responsible 
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decision-making (i.e., making constructive choices; (Collaborative for Academic, Social, and 

Emotional Learning (CASEL), 2020).  

Developed by the EASEL Lab at the Harvard Graduate School of Education in 2010, the 

second framework began with three domains: cognitive regulation (e.g., focus and pay attention, 

set goals), emotion processes (e.g., recognize and manage one’s emotions), and 

social/interpersonal skills (e.g., resolve conflicts, work on a team; Jones & Bouffard, 2012). The 

framework evolved to include values (e.g., civic and ethical values), perspectives (e.g., optimism 

and gratitude), and identity (e.g., self-efficacy, self-knowledge; Jones et al., 2017). Referred to as 

the “belief ecology,” these latter domains reflect the mindsets and beliefs that inform how 

children and youth view the world and their role in it, ultimately influencing when and how 

children and youth deploy SEL skills (Jones et al., 2017). A version of this framework is 

included in the National Commission on Social, Emotional, & Academic Development (2019) 

report, A Nation at Hope, created by a group of experts in SEL and related academic disciplines 

tasked with developing recommendations for researchers, educators, and policymakers to support 

the integration of social, emotional, and academic development (Jones & Kahn, 2017).  

The two frameworks draw on similar bodies of theory and research to define the specific 

domains and skills included — research on core cognitive processes like executive function and 

self-regulation (e.g., Karoly, 1993; Miyake et al., 2000), emotional competencies (e.g., Denham 

et al., 2003; Lemerise & Arsenio, 2000; Raver, 2002), and social information processing (e.g., 

Crick & Dodge, 1996; Dodge et al., 1986). Tables 1-1 and 1-2 provide definitions of the SEL 

domains included in the CASEL and EASEL frameworks.  
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Table 1-1. Definition of Skill Domains in the CASEL Framework 

Self-awareness “Ability to understand one’s own emotions, thoughts, and values and how 

they influence behavior across contexts… 

Examples include recognizing one’s strengths and limitations with a well-

grounded sense of confidence and purpose.” 

Self-management 

 

“Ability to manage one’s emotions, thoughts, and behaviors effectively in 

different situations and to achieve goals and aspirations…  

Examples include delaying gratification, managing stress, and feeling 

motivation and agency to accomplish personal and collective goals.” 

Social awareness “Ability to understand the perspectives of and empathize with others, 

including those from diverse backgrounds, cultures, and contexts…  

Examples include the capacity to feel compassion for others, understand 

broader historical and social norms for behavior in different settings...” 

Relationship skills “Ability to establish and maintain healthy and supportive relationships and 

to effectively navigate settings with diverse individuals and groups. This 

includes the capacities to communicate clearly, listen actively, cooperate, 

work collaboratively to problem solve and negotiate conflict constructively, 

navigate settings with differing social and cultural demands and 

opportunities, provide leadership, and seek or offer help when needed.” 

Responsible decision 

making 

“Ability to make caring and constructive choices about personal behavior 

and social interactions across diverse situations. This includes the capacities 

to consider ethical standards and safety concerns, and to evaluate the 

benefits and consequences of various actions for personal, social, and 

collective well-being.” 

Definitions come from https://casel.org/fundamentals-of-sel/what-is-the-casel-framework/ 

  

https://casel.org/fundamentals-of-sel/what-is-the-casel-framework/
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Table 1-2. Definition of Skill Domains in the EASEL Framework 
Cognitive regulation 

skills 

“Encompassing the basic cognitive skills required to manage and direct 

one’s behavior toward the attainment of a goal.”  

Examples include attention, inhibitory control, working memory and 

planning skills, and cognitive flexibility. 

Emotion processes “A set of skills and competencies that help children recognize, express, and 

control their emotions as well as understand and empathize with others.” 

Examples include emotional knowledge and expression, emotional and 

behavioral regulation, and empathy/perspective taking. 

Social/interpersonal skills Support children and youth to accurately interpret other people’s behavior, 

effectively navigate social situations, and interact positively with peers and 

adults.”  

Examples include understanding social cues, conflict resolution/social 

problem solving, and prosocial/cooperative behavior. 

Values “A set of values, skills/competencies, habits, and character strengths that 

support children to be prosocial and productive members of a particular 

community.” Examples include ethical, performance, civic, and intellectual 

values. 

Perspectives “A set of attitudes, mindsets, and outlooks that influence how children 

interpret and respond to events and interactions throughout their day.” 

Examples include gratitude, optimism, openness, and enthusiasm/zest. 

Identity “How children understand and perceive themselves and their abilities, such 

as their knowledge and beliefs about who they are and their ability to learn 

and grow.”  

Examples include self-knowledge, purpose, self-efficacy/growth mindset, 

and self-esteem. 

Definitions adapted from the coding system described in Jones et al., 2021. 

Both frameworks are mechanisms for translation and action in SEL that can facilitate 

consistency between standards, programs, and measurement. One example is the role of the 

CASEL framework in standards, intervention, and assessment. Frye et al. (2024) identified nine 

states with free-standing SEL standards directly aligned to the CASEL framework, and even 

more states include versions of the CASEL framework in their standards or used the CASEL 

framework as a model (Dusenbury et al., 2019; Eklund et al., 2018). CASEL also initiated the 

Collaborating States Initiative (CSI) where they partner with states to develop policies and 

guidelines to support SEL implementation. To align with these efforts, some measure developers 

of formative school-based assessments have reorganized their items to match the domains of the 
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CASEL framework (Gordon & Davidson, 2022; Gresham et al., 2020). One such measure, the 

Social Skills Improvement System (SSIS; Gresham & Elliot, 2008; Gresham et al., 2020), is 

linked to a classroom intervention program called the SSIS SEL CIP (Classroom Intervention 

Program; Elliott & Gresham, 2007), which has 23 units aligned with the five CASEL domains. 

Derived from practice, the CASEL framework uses language and terminology relevant to 

practitioners that may have more tenuous links to theory and research (e.g., self-management 

connects to a body of research on children’s regulatory skills, but the term self-management is 

not frequently used in research; e.g., Nigg, 2017).  

The EASEL framework derives from theory and empirical research and was developed 

through an extensive literature review (Jones et al., 2021; Jones & Bouffard, 2012). For the most 

part, practical applications of the EASEL framework take advantage of the fine-grained, 

research-based ideas and definitions to support technical and precise translational work. For 

example, the EASEL framework underlies the coding for the Navigating SEL guides described 

above which help stakeholders identify SEL programs that align with their focus, needs, and 

goals. It also underlies the coding for the Explore SEL and PSS-SEL Toolbox websites which 

show users the relative emphasis each framework places on the primary domains included in the 

EASEL framework. Both frameworks link the various parts of the prevention science cycle and 

play a salient role in SEL research and practice, but they take different approaches and require 

different translational efforts. I use these frameworks as a lens to examine the summative 

evidence about SEL interventions in K-12 settings and to translate the broad meta-analytic 

findings on SEL skills into palatable and more specific findings.  
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1.3 Big Idea 3: (Im)precision in Measurement 

The third big idea focuses on a specific part of the prevention science framework, 

measurement and assessment. There are three main categories of SEL measurement and 

assessment: program evaluation measures, formative tools, and measures describing basic 

developmental phenomena. These categories align with the prevention science cycle of research 

(describing basic phenomena), practice (formative tools that guide decision-making), and 

assessment (program evaluation). Each category has a different purpose and may prioritize 

different measure characteristics (McKown, 2019). A formative tool is designed to inform 

decision-making in practice. For example, a student self-report survey could highlight social and 

emotional strengths and challenges in the classroom, and the teacher could use that information 

to select class activities that focus on those areas. Researchers designing an intervention 

evaluation might prioritize a measure sensitive enough to detect change in a particular skill area 

over the intervention period. Across these categories, error, or factors unrelated to a child’s skills 

in a particular area, can jeopardize the integrity and utility of scores.  

In the following paragraphs I describe three sources of this type of error: construct-

irrelevant variance, construct underrepresentation (Messick, 1989), and minimal or inordinate 

construct overlap (see Figure 1-1). 
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Figure 1-1. Heuristic depiction of the sources of error and imprecision in measurement and 

opportunities for alignment  

 

Construct representation is an important dimension to consider when interpreting and 

using scores (e.g., for decision-making, to evaluate intervention impact). Representation refers to 

the degree to which a measure captures a construct of interest. A measure may incompletely 

represent a construct (construct underrepresentation) leading to inaccurate interpretations of 

children’s skills. Using an example from SEL, perhaps a researcher intended to measure EF, but 

unknowingly selected a task that only assesses one component of EF, such as inhibitory control. 

Because inhibitory control is just one part of EF, what results in this case is misalignment 

between what is measured (inhibitory control) and what is interpreted (EF). DiPerna (2022) 

created a useful illustration of construct underrepresentation and misalignment, which is 

reproduced in Figure 1.2. The circle with a dashed line represents the SEL construct and the 

three circles with solid lines represent different assessments of SEL skills. The items (gray 
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circles) in Assessment A only capture part of the SEL construct, referred to as construct 

underrepresentation, but the Assessment A items do a better job than those in Assessments B and 

C which capture only part of the SEL construct, and a great deal of construct-irrelevant variance. 

Figure 1-2. Illustration of construct underrepresentation and misalignment in SEL assessment 

from DiPerna et al. (2022)  

Construct-irrelevant variance refers to factors unrelated to the construct of interest that 

contribute to or impact the score (i.e., error variance). Perhaps a child begins the same EF 

assessment mentioned above right before the class leaves for recess and tries to complete the task 

as quickly as possible, or is experiencing a lack of motivation, fatigue, anxiety, or disengagement 

(Wise et al., 2024). Or, as I describe in Paper 3 using classroom observation data from a measure 

of SEL related teacher practices, variance unrelated to the construct of interest can also arise 

from factors such as the number of raters and observation occasions.  

In Paper 3, I also discuss construct overlap, or the degree of alignment between an 

intervention target (i.e., skill area) and the measure selected to assess that skill. There could be 

too much overlap if an activity is an integral part of both the intervention and an outcome 

measure because the measure would capture something related to training on that measure 

instead of the actual skill. If an intervention designed to build EFs asks children to play the same 
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working memory game every morning and then uses the same game as a measure of intervention 

impact, it is unclear whether improvements in children’s scores are from improved EF skills or 

from training and familiarity with the game. Maximizing construct relevant variance, construct 

representation, and construct overlap shifts the focus to opportunities for alignment between the 

parts of the Venn. The degree of alignment between what’s measured, what’s targeted, and 

what’s interpreted can grow or shrink the middle piece of the Venn diagram illustrating the 

overlap between the parts. In Paper 2 I discuss factors that maximize alignment between what’s 

measured (construct variance), what’s interpreted (construct representation), and what’s targeted 

(construct overlap) to ultimately improve the integrity, precision, and utility of scores. 

1.4 The Current Study 

In this three-paper dissertation, I apply principles and methods from prevention science 

and applied psychometric methods to recent research on the impact of SEL interventions, the 

measures underlying those findings, and a promising observation tool to continue to build the 

science of SEL and to better connect to practice. The first two papers use data collected as part of 

the Cipriano et al. (2023) meta-analysis of universal, school-based SEL programs intended to 

foster children’s social and emotional skills. Building on the finding that SEL interventions 

improved K-12 children’s SEL skills, I use these data to evaluate the impact of SEL programs on 

specific domains of children’s SEL skills. I categorize each SEL skill outcome in this data set 

into a domain of the CASEL framework and a domain of the EASEL framework and conduct a 

meta-analysis examining the skills as they are organized in each framework, meaning that I 

estimate the impact of SEL interventions on each social and emotional skill domain. The second 

paper focuses on the measures of SEL skills used in the studies included in the Cipriano et al. 
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(2023) meta-analysis. I code each measure and describe their key characteristics along a number 

of dimensions (skill focus, developmental period, measure type, and psychometric properties). 

My third paper uses data collected with the Adapted-Teaching Style Rating Scale (A-

TSRS), a classroom observation tool designed to capture teachers’ SEL practices in K-5 

classrooms. Using Generalizability Theory (G theory; Brennan, 2001), I identify the sources of 

variance in scores from the A-TSRS (e.g., differences in scores between raters of the same 

teacher), decompose the variance, and use the variance components to estimate precision for 

various potential observation scenarios. This paper illustrates how researchers interested in using 

SEL-focused observation tools can identify and respond to construct-irrelevant variance through 

data collection design choices and create more precise measurement in consequence. Together, 

these studies address and connect each part of the prevention science cycle by getting specific 

about the evidence, examining findings using the language of well-known and widely used SEL 

frameworks, and blending psychometric and substantive research questions and analyses. 
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Chapter 2 Documenting the Impact of Universal, School-Based SEL Interventions on K-12 

Children’s SEL Skills 

2.1 Abstract 

This meta-analysis provides evidence for the impact of universal school-based SEL 

interventions on children’s SEL skills. Outcomes were coded and organized by the CASEL and 

EASEL frameworks. The sample includes 59 studies from the United States involving 25,177 K-

12 students. Results indicate that children who participated in school-based SEL interventions 

showed statistically significantly improvements in self-awareness and self-management 

(CASEL) and statistically significant improvements in cognitive regulation, emotion processes, 

social/interpersonal skills, and identity (EASEL), relative to their peers in the control group. I 

discuss important considerations for interpreting these findings and future directions for SEL 

research and practice.  

Keywords: Social and emotional learning (SEL), social and emotional learning (SEL) 

skills, classroom-based interventions, meta-analysis, measurement 
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2.2 Introduction 

Decades of research confirm that SEL interventions improve children’s social, emotional, 

behavioral, and academic outcomes (e.g., see Cipriano et al., 2023). Two types of studies 

contribute to the current knowledge base about the impact of SEL interventions: trials of specific 

SEL interventions and meta-analyses. Trials of SEL interventions typically involve randomly 

assigning groups (i.e., schools, classrooms, or students) to participate in an intervention or to the 

control group (typically business-as-usual classroom practice) and collecting measures of 

relevant outcomes before and after intervention implementation. From these studies we learn 

about the outcomes we might expect to change from specific SEL programs (e.g., emotion 

knowledge skills from an emotion-focused intervention; Barnes & Jones, 2022; Jones et al., 

2019).  

An SEL focused meta-analysis synthesizes knowledge generated across many studies of 

individual SEL programs to determine an overall “effect.” These studies screen, compile, and 

analyze findings from a large number of individual studies of school-based SEL programs. The 

resulting papers provide a broad understanding of what works in SEL. A number of meta-

analyses focused on specific topics have emerged over the past few years (e.g., Oliveira et al., 

2021 on teacher outcomes; Taylor et al., 2017 on follow-up effects of SEL interventions), but 

two meta-analyses in particular demonstrate the potential for school-based interventions to 

improve children’s outcomes (Cipriano et al., 2023). In 2011, Durlak and colleagues published a 

meta-analysis of 213 studies which has been cited more than 12,000 times. The meta-analysis 

included studies published before December 31, 2007, with a final analytic sample of 270,034 

students between the ages of 5 and 18. The dependent variables in this meta-analysis included six 

student outcomes: social and emotional skills, attitudes toward self and others, positive social 
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behaviors, conduct problems, emotional distress, and academic performance. The average effect 

sizes, or the magnitude of the difference in impacts between groups, reported in Durlak et al. 

(2011) ranged from small in some areas (e.g., ES = 0.23 for positive social behaviors) to 

moderate-to-large in others (e.g., ES = 0.57 for SEL skills). 

Cipriano et al. (2023) picked up where this meta-analysis left off and conducted a meta-

analysis with studies published between January 1, 2008 and December 31, 2020. The meta-

analysis included 424 studies involving over half a million kindergarten through twelfth grade 

students and reports on 12 outcome domains: (1) SEL skills (ES1 = 0.219), (2) attitudes/beliefs 

(ES = 0.209), (3) prosocial behaviors (ES = 0.178), (4) externalizing behaviors (ES = 0.162), (5) 

civic attitudes/behaviors (ES = 0.255), (6) peer relationship (ES = 0.222), (7) emotional distress 

(ES = 0.140), (8) school functioning (ES = 0.122), (9) disciplinary outcomes, (10) school climate 

(ES = 0.293), (11) family relationships, and (12) physical health. Findings indicate that students 

participating in, or exposed to, SEL interventions had improved skills, attitudes, behaviors, 

experiences of school climate and safety, peer relationships, school functioning, and academic 

achievement. 

Both meta-analyses report that universal, school-based SEL programs produced 

statistically significant positive effects on a host of social-emotional and related student 

outcomes. That is, students who participated in (or were exposed to) SEL programs had 

significantly better outcomes than students who did not. Comparing the effects in Table 2-1 

suggests smaller effect sizes for the recent meta-analysis compared to Durlak et al. (2011). 

However, this is not a straightforward comparison given the differences in the outcome 

categories and their definitions. The updated meta-analysis doubled the outcome categories, 

 
1 Note: All effect sizes are Hedges' g. 
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included variations of the original outcomes (e.g., attitudes toward self and others became 

attitudes/beliefs), and added several new outcomes (e.g., peer relationships, physical health). In 

addition, authors use different operationalizations of the same construct (e.g., SEL skills, which I 

describe in the following paragraph), and as a result I recommend comparing effect sizes 

between the meta-analyses with caution. 

Table 2-1. Comparison of Effect Sizes between Durlak et al. (2011) and Cipriano et al. (2023) 

Outcome Category Durlak et al. 2011 Cipriano et al. 2023 

Social and emotional skills 0.57 0.219 

Attitudes towards self and others 0.23 - 

Positive social behavior 0.24 - 

Conduct problems 0.22 - 

Emotional distress 0.24 - 

Academic performance 0.27 - 

Attitudes/beliefs - 0.209 

Prosocial behavior - 0.178 

Externalizing behavior - 0.162 

Civic attitudes/behaviors - 0.255 

Peer relationships - 0.222 

Emotional distress - 0.140 

School functioning - 0.122 

Disciplinary outcomes - 0.183 

School climate - 0.293 

Family relationships - 0.061 

Physical health - 0.160 

All effect sizes from Durlak et al. (2011) and Cipriano et al. (2023) were statistically significant 

except for disciplinary outcomes, family relationships, and physical health. 
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2.2.1 Operationalizing SEL and Related Outcomes in Previous Meta-Analyses 

In this section I describe the differences between definitions of SEL skills and related 

outcome categories between the Durlak et al. (2011) and Cipriano et al. (2023) meta-analyses. In 

addition to SEL skills, outcome domains that have significant overlap with operationalizations of 

SEL skills include attitudes towards self and others and positive social behavior (Durlak et al., 

2011) and attitudes/beliefs, prosocial behavior, and civic attitudes/behaviors (Cipriano et al., 

2023).  

Durlak and colleagues (2011) describe the social and emotional skills outcome category 

as “reflect[ing] skill acquisition or performance assessed in test situations or structured tasks 

(e.g., interviews, role plays, or questionnaires)” (p. 410) and “performance in hypothetical 

situations” (p. 411), what I refer to as direct assessments. The authors do not include outcomes 

collected through ratings or observations of skills or behaviors in everyday settings (e.g., teacher 

rating scales) as SEL skills. This is a narrow operationalization of SEL based on the deployment 

of a particular skill in a controlled or hypothetical setting. By contrast, the positive social 

behavior outcome category includes observations of daily behavior or of students’ skills in 

everyday behavior such as teacher ratings of SEL skills. This category focuses on the 

deployment of skills in everyday environments and aligns with many current operationalizations 

of social and emotional skills which prioritize understanding skills in the context of everyday 

behavior (McCoy, 2019). All outcomes in the attitudes towards self and others outcome domain 

were self-reported and captured attitudes towards self (e.g., self-efficacy), school (e.g., 

belonging), and social interactions (e.g., attitudes towards violence). Operationalizations of SEL 

skills, positive behavior, and attitudes towards self and others in Durlak et al. (2011) focus 

heavily on measure type and the context in which the skill or behavior of interest is observed. 
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The definition of SEL skills in Cipriano et al. (2023) is different from but overlaps with 

the previous meta-analysis. While the authors do not provide concrete definitions of each 

construct, the supplemental materials include a list of the outcome constructs and measures 

(Supplemental Table 10, Cipriano et al., 2023). The SEL skills outcome domain appears slightly 

broader than the previous meta-analysis as it includes direct assessments (e.g., tablet-based 

assessments like Hearts and Flowers) and reports of children’s daily behavior such as scales from 

the SSIS with items including “ignores classmates when they are distracting” and “follows your 

directions.” The SEL skills outcome category appears to include some constructs previously 

captured as positive behavior (i.e., any reports of everyday behavior). In the updated meta-

analysis, Cipriano et al. (2023) uses the term “prosocial behaviors” instead of “positive 

behaviors” and the outcomes in the updated construct focus primarily on interactions with others 

(e.g., communication, helping). Elements of attitudes/beliefs overlap with attitudes towards self 

and others, but the additional categories in the new meta-analysis (civic attitudes and behaviors 

and school climate/safety) likely capture many of the outcomes from Durlak et al. (2011) that 

were originally in the attitudes towards self and others category. 

Across the meta-analyses, outcome categories with the same name, such as SEL skills, 

operationalize the categories differently and include different SEL skills and measurement 

approaches. This means that comparisons of effect sizes for SEL skills between the two meta-

analyses can lead to the inaccurate conclusion that the effect size for SEL skills from Durlak et 

al. (2011) is nearly three times larger than Cipriano et al. (2023). Applying the operationalization 

of SEL skills from Cipriano et al. (2023) to Durlak et al. (2011), a more realistic estimate of the 

SEL skills effect size from Durlak et al. (2011) is likely somewhere between the ES for positive 

behavior (0.24) and SEL skills (0.57). These estimates are closer to, though still larger than, 



 23 

effect sizes of similar outcomes in the more recent meta-analysis (from 0.18 for prosocial 

behavior to 0.22 for SEL skills). Gaining a clearer and more robust understanding of the 

magnitude of effects of SEL interventions on SEL skills requires looking at effects within the 

SEL skills domain.   

2.2.2 Operationalizing SEL for this Meta-Analysis 

In this paper, I operationalize SEL skills using the domains of the CASEL and EASEL 

frameworks. I describe the frameworks in detail in the Introduction, and here I’ll talk about their 

main similarities and differences. Figure 2-1 illustrates the connections between the two 

frameworks with thicker lines indicating greater conceptual overlap and thinner lines indicating 

less. Self-management (CASEL) overlaps the most with cognitive regulation (EASEL) and the 

emotion processes domains (EASEL) because of the shared focus on managing behavior and 

emotions. The emotion processes domain (EASEL) also aligns with the social awareness domain 

(CASEL) because of the focus on perspective taking and empathizing with others. The 

relationship skills domain (CASEL) is similar to social/interpersonal skills (EASEL) because 

they both focus on navigating social situations, resolving conflicts, and interacting positively 

with others. 

Thinner lines connect self-awareness (CASEL) to three parts of the EASEL framework: 

emotion processes (understanding one’s emotions and how they influence behavior), identity 

(perceptions of self, including self-efficacy, growth mindset, etc.), and perspectives (mindsets 

that influence how a child views the world, like optimism). These domains share a focus on 

understanding oneself and the perceptions and mindsets that shape emotions, actions, and 

behavior. Responsible decision-making (CASEL) overlaps some with values (EASEL) because 

both capture ethical standards and values, though CASEL focuses more heavily on making 



 24 

productive decisions and evaluating consequences while EASEL tends to describe the values and 

beliefs behind decision-making. Social/interpersonal skills (EASEL) also connect to responsible 

decision-making (CASEL) because of the focus on personal behavior and social interactions. 

While significant overlap exists between the CASEL and EASEL frameworks, they view and 

organize SEL differently. As I describe above, the frameworks have different origins (CASEL 

from practice and EASEL from research) and play different roles in advancing SEL research and 

practice. CASEL groups skills into those oriented towards the self (self-awareness and self-

management) and those focused on others (social awareness and relationship skills), with 

responsible decision-making sitting between the two. EASEL tends to focus on the core skills 

(cognitive, emotion, and social/interpersonal) surrounded by the belief ecology (values, 

perspectives, identity) which informs how and when those skills are deployed.  

Figure 2-1. Similarities between domains of the CASEL and EASEL frameworks 

 

Operationalizing SEL skills using the CASEL and EASEL frameworks takes a broader 

view of SEL than Cipriano et al. (2023) and requires recoding outcomes from the categories with 

significant conceptual overlap with SEL skills. In particular, many frameworks of SEL skills 

include prosocial behavior, attitudes/beliefs, and civic attitudes/behavior as SEL skills. For 

example, the EASEL Lab framework described above and in Jones et al. 2021 includes 

prosocial/cooperative behavior as one of the main skills comprising the social/interpersonal skills 

CASEL Framework

“Ability to understand one’s own emotions, thoughts, and values and how 

they influence behavior across contexts.”
Self-awareness

“Ability to manage one’s emotions, thoughts, and behaviors effectively in 

different situations and to achieve goals and aspirations.”
Self-management

“Ability to understand the perspectives of and empathize with others, 

including those from diverse backgrounds, cultures, and contexts.”
Social awareness

“Ability to establish and maintain healthy and supportive relationships 

and to effectively navigate settings with diverse individuals and groups.”
Relationship skills

“Ability to make caring and constructive choices about personal behavior 

and social interactions across diverse situations.”

Responsible 

decision making

EASEL Framework

“Encompassing the basic cognitive skills required to manage and direct 

one’s behavior toward the attainment of a goal.” 

Cognitive regulation 

skills

“A set of skills and competencies that help children recognize, express, and 

control their emotions as well as understand and empathize with others.”
Emotion processes

“Support children and youth to accurately interpret other people’s behavior, 

effectively navigate social situations, and interact positively with peers and 

adults.” 

Social/interpersonal 

skills

“A set of values, skills/competencies, habits, and character strengths that 

support children to be prosocial and productive members of a particular 

community.”

Values

“A set of attitudes, mindsets, and outlooks that influence how children 

interpret and respond to events and interactions throughout their day.”
Perspectives

“How children understand and perceive themselves and their abilities, such 

as their knowledge and beliefs about who they are and their ability to learn 

and grow.” 

Identity
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domain. SEL frameworks also often include attitudes, beliefs, and mindsets. As noted above, 

described as the belief ecology, these skills are thought to guide whether, how, and in what 

context an individual deploys their SEL skills. Growth mindset is often considered an SEL skill 

and falls into the attitudes/beliefs and self-awareness domains of the EASEL and CASEL 

frameworks, respectively (CASEL, 2020; Jones et al., 2021). Finally, the EASEL framework 

includes civic values as part of their values domain, defined as “values and habits related to 

effectively and responsibly participating in community life and serving the common good” 

(Jones et al., 2021, p. 537).  I examine each construct categorized as prosocial behavior, 

attitudes/beliefs, and civic attitudes/behavior in Cipriano et al. (2023) to determine whether their 

definitions align with my operationalization of SEL skills using the CASEL and EASEL 

frameworks. 

2.2.3 Rationale for Examining SEL Skills by Framework Domains 

Returning to the prevention science cycle, findings from existing meta-analyses 

contribute to the evidence about the feasibility and efficacy of school-based SEL interventions 

for improving SEL skills and related outcomes. Examining findings within SEL, organized by 

the domains of the CASEL and EASEL frameworks, can meaningfully deepen the knowledge 

base about the theory and research surrounding SEL intervention and create stronger connections 

to practice. Understanding patterns of impacts within SEL might, for example, suggest new 

information about the malleability of specific skills or domains across development and could 

guide future program development efforts to promote findings in a particular domain. 

Eventually, the finer-grained approach I employ in this paper can explore whether program focus 

aligns with program outcomes, such as whether programs focused primarily on emotions have 

strongest impacts in that domain. Current applications to practice are limited because outcomes 
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across meta-analyses are divided into inconsistent and fuzzy categories and findings are not 

specific enough to drive action in practice. Knowledge about the specific impacts on SEL skills 

can support practitioners to make informed decisions about selecting SEL programs to meet their 

goals. 

Throughout this dissertation I argue that frameworks are the cross-cutting language of 

social and emotional research, practice, and assessment and as a result, they are a natural fit for 

re-faming the meta-analytic evidence in a way that is actionable, specific, and precise. This paper 

is intended to address the following research questions: (1) What are the impacts of SEL 

programs on specific SEL domains organized by the CASEL framework? (2) What are the 

impacts of SEL programs on specific SEL domains organized by the EASEL framework? 

2.3 Sample and Methods 

Data for this paper come from the Cipriano et al. (2023) meta-analysis, which includes 

evidence from published and unpublished studies from January 1, 2008 to December 31, 2020. 

Studies were identified through an iterative search strategy that was peer reviewed using the Peer 

Review of Electronic Search Strategies (PRESS) Checklist (McGowan et al., 2016) and were 

screened in two rounds (title/abstract followed by full-text). For more information about the 

specific search protocol, see Cipriano et al. (2023). Each included study reported findings from 

universal interventions that target one or more intrapersonal and interpersonal skills (e.g., 

emotion knowledge and conflict resolution) and met the following inclusion criteria: (a) 

randomized or quasi-experimental design, (b) had a control group, and (c) focused on a SEL 

program that comprised at least six sessions if it was classroom-based or lasted for at least 4 

months if a whole school approach, and (d) included data that allowed for the calculation of 

effect sizes. In addition, the current meta-analysis focuses on papers from the United States (n = 
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105) with at least one student level outcome in the SEL skills, attitudes/beliefs, or civic 

attitudes/behaviors outcome domains. After removing studies without sufficient information to 

calculate effect sizes, the sample in this paper includes 59 studies consisting of 25,177 K-12 

students. 

2.3.1 Outcome Coding 

Cipriano et al. (2023) coded each outcome by construct domain and grouped them into 

the following 12 domains: (1) SEL skills, (2) attitudes/beliefs, (3) prosocial behaviors, (4) 

externalizing behaviors, (5) civic attitudes/behaviors, (6) peer relationships, (7) emotional 

distress, (8) school functioning, (9) disciplinary outcomes, (10) school climate, (11) family 

relationships, and (12) physical health. To determine which constructs to include in my analysis, 

I engaged in two rounds of coding. In the first round, I put each construct from the SEL skills, 

prosocial behavior, attitudes/beliefs and civic attitudes/behaviors domains (281 outcomes) into 

one of three categories: (1) yes, this construct is SEL, (2) no, this construct is not SEL, and (3) 

maybe, this construct might be SEL. To categorize constructs into these categories, I compared 

each construct (name, measure description, and items (if needed)) with the list of discrete SEL 

skills and their definitions created by Cipriano et al. (2023) to determine what counts as a social 

and emotional skill. Any “maybes” were reconciled through discussions with an external coder 

to determine whether to categorize the construct as a social and emotional skill or not. All 

constructs originally categorized as SEL in the Cipriano et al. (2023) meta-analysis and in the 

three other outcome domains that were in the “Yes” category after the first round of coding went 

through another round of coding based on the CASEL and EASEL frameworks. Each outcome 

received a CASEL code (self-awareness, self-management, social awareness, relationship skills, 

or responsible decision-making) and an EASEL code (cognitive regulation, emotion processes, 
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social/interpersonal skills, values, perspectives, or identity). Outcomes that assess overall SEL 

(i.e., multiple beliefs, skills, or behaviors) and that could not be categorized in only one domain 

of the CASEL or EASEL frameworks were coded as “Other.” An outcome that did not receive a 

code in one framework was designated as “not categorized” for that framework (n = 5 outcomes 

were not categorized in the CASEL framework; all outcomes were categorized in the EASEL 

framework). An external coder double-coded 20% of constructs in each round of coding. Inter-

rater agreement was approximately 85%. Any disagreements were reconciled through 

discussions with the external coder.  

 Cipriano et al. (2023) coded many features of each study: content (discrete SEL skills 

targeted), intervention characteristics (e.g., duration), study quality (e.g., sample size, rate of 

attrition), sample ecological variables (e.g., setting and participant characteristics), and 

intervention effects. Coded outcome data included the number of outcomes in the paper, 

outcome domains, who or what was measured, source of outcome data (e.g., teacher, 

parent/caregiver), measurement type, outcome setting, and information about reliability and 

validity. 

2.3.2 Analytic Approach 

I conduct two meta-analyses with the same outcomes organized in different ways. In the 

first meta-analysis, with outcomes organized by the CASEL framework, there are five dependent 

variables: self-awareness, self-management, social awareness, relationship skills, responsible 

decision making. In the second meta-analysis, with outcomes organized by the EASEL 

framework, there are six dependent variables: cognitive regulation, emotion processes, 

social/interpersonal skills, values, identity, and perspectives. The Other category was also 

included as a dependent variable not connected to either framework. The index of effect was 
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Hedges’ g which Cipriano et al. (2023) first calculated using Cohen’s d. To increase precision, 

adjusted post effect sizes were calculated using any pre-intervention differences that occurred 

between intervention and control groups. Cipriano et al. (2023) then used the equation from 

Lakens (2013; equation #4) to convert Cohen’s d values to Hedges’ g effect sizes (see Cipriano 

et al. (2023) for a detailed description of the effect size calculation). For the set of outcomes 

included in my analysis, I calculated the variances and standard errors (SEs) of effect sizes and 

identified effect size outliers. Outliers were identified as effect sizes that were more than two 

standard deviations (SD) on either side of the mean effect size. There were eight effect sizes 

greater than 2 SDs on the right tail of the distribution and no effect sizes outside of 2 SDs on the 

left side. I reset these outliers to be exactly at the 2 SD point so that they would not overly skew 

the results (Cipriano et al., 2023). I then recalculate Hedges’ g variances and standard errors 

(SEs). 

2.3.3 Meta-Analytic Modeling 

To the degree possible, this analysis replicates the analysis conducted by Cipriano et al. 

(2023). I begin by estimating the variance components for each level of the three-level meta-

analysis and use those estimates to calculate the I2 statistic, a way to interpret heterogeneity and 

to quantify the amount of variability that does not come from sampling error using the “metafor” 

package in R (Higgins & Thompson, 2002; Viechtbauer, 2010). To estimate mean effects, I 

conduct a Correlated and Hierarchical Effects (CHE) model with robust variance estimation 

(RVE) to account for dependent effect sizes (i.e., effects from the same study) in meta-

regression. The CHE model combines the correlated model and the hierarchical effects model 

reflecting the reality that many studies have both hierarchical and correlated data structures and 

allows for both between- and within-study heterogeneity (Pustejovsky & Tipton, 2022). 
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Hierarchical structures account for clustering (e.g., classrooms in schools) – in this case the 

clustering of effect sizes from the same study, which creates dependence between the effect 

sizes. Correlated structures arise from dependence between effects that are estimated from the 

same sample/study. I used the “rma.mv” command in the “metafor” package in R to conduct the 

CHE models for each outcome domain in each framework (five in CASEL, six in EASEL, and 

one Other). The CHE model is ideal for these analyses because it accommodates multiple 

outcomes per study that are likely correlated and, when used with RVE, calculates standard 

errors even in the absence of covariance matrices or the information required to create one. This 

model also provides Cochran’s Q statistic (Cochran, 1954), which, when significant, is an 

indication of between-study effect size heterogeneity (Harrer et al., 2021).  

The CHE model assumes a correlation between effect sizes from the same study and uses 

the same correlation across studies (Pustejovsky & Tipton, 2022). This is referred to as the 

“constant sampling correlation.” I run the CHE model using a constant sampling correlation of 

0.6 (consistent with Cipriano et al., 2023). Higher correlations produce more conservative 

estimates. After running each CHE model, I calculate robust 95% confidence intervals and p-

values using the sandwich estimator from the “clubSandwich” package in R (Hedges et al., 2010; 

Pustejovsky, 2022; Tipton, 2015; Tipton & Pustejovsky, 2015) 

2.3.4 Publication Bias 

I examine the potential influence of publication bias on my findings by reviewing funnel 

plots, contour-enhanced funnel plots (see Appendix B), and by conducting the linear regression 

test of funnel plot asymmetry using Egger’s test to assess possible publication bias (Egger et al., 

1997). A statistically significant t-statistic indicates asymmetry in the funnel plots. Visually 

inspecting the contour-enhanced funnel plots (which have the standardized mean difference 
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plotted on the x-axis and the standard error of the effect on the y-axis) can provide more context 

to the asymmetry by plotting each effect. The plot should look like an inverted funnel with a 

roughly symmetrical distribution of points on each side of the mean effect (indicated by the 

dotted line; Sterne et al., 2011) 

2.4 Results 

2.4.1 Descriptive Characteristics of Included Studies and Interventions 

The sample for this meta-analysis included 59 studies and 25,177 K-12th grade students 

(see Table 2-2 for descriptive statistics for the included studies). Slightly less than half of the 

studies (44.06%) were published between 2015 and 2020. About 73% are published articles and 

the remainder come from unpublished dissertations, master’s theses, and technical 

reports/program evaluations. Two-thirds (about 68%) of studies use a randomized-controlled 

design (RCT) with the remainder using a quasi-experimental design. Approximately 60% of 

studies report the level of intervention implementation, and about 70% of those studies report 

high levels of implementation.2 At baseline, ~two-thirds of students were 5-10 years old (K-5th 

grade; 62.71%). Implementation tended to take place in public schools (44.07%) and in urban 

settings (33.90%), but nearly half of studies did not report school type (e.g., private, public, 

charter) and about 40% did not provide information about the school setting (e.g., rural, 

suburban). 

  

 
2 Cipriano et al. (2023) created a set of implementation quality indicators created by summing (1) the number of 

methods used to assess implementation, (2) the number of implementation metrics (fidelity, dosage, quality, 

engagement, other), and (3) the number of steps or strategies employed to increase effective program 

implementation. High implementation quality meant 5 or more indicators out of 9 were endorsed.  
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Table 2-2. Descriptive characteristics of 59 studies of universal school-based SEL interventions 

included in this analysis 
Date of report N % 

2008-2011 9 15.25 

2012-2015 24 40.68 

2016-2019 19 32.2 

2020 7 11.86 

Paper type 
  

Published article 43 72.88 

Unpublished dissertation 11 18.64 

Unpublished master's thesis 2 3.39 

Unpublished technical report 3 5.08 

Publication status 
 

Published 43 72.88 

Unpublished 16 27.12 

Study design 
 

Quasi-experimental studies 19 32.2 

Randomized controlled trials (RCT) 40 67.8 

Implementation level reported 

Yes 35 59.32 

No 24 40.68 

Age of students at baseline 

Childhood (5-10 years old; Kindergarten - 5th grade) 37 62.71 

Early adolescence (11-13; 6th - 8th grade) 12 20.34 

Adolescence (14-18; 9th - 12th grade) 10 16.95 

School type 
  

Public 26 44.07 

Private (religious) 2 3.39 

Public charter school 2 3.39 

Not reported 29 49.15 

School setting 
 

Urban 20 33.9 

Suburban 5 8.47 

Rural 5 8.47 

Mixed 6 10.17 

Not reported 23 38.98 

 

Table 2-3 provides an overview of the interventions comprising the sample, which 

included 50 named (85%) and 9 unnamed (15.25%) interventions. Intervention duration ranged 
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from up to half a school year (4 months; 50.85%) to more than one whole school year (11.86%). 

The most frequent intervention implementers in this sample were teachers/aides (64.41%) 

followed by researchers or research staff (23.73%). A handful of interventions appeared in more 

than one study. INSIGHTS, Incredible Years, PATHS, and Second Step each appeared in three 

studies and SEALS, Positive Action, Student Success Skills (SSS), and Tools for Getting Along 

each appeared in two studies. Eight studies included interventions that are part of the “Strong 

Kids” series which includes Strong Start (n = 2 studies), Strong Kids (n = 5 studies), and Strong 

Teens (n = 1 study). 

Table 2-3. Descriptive characteristics of the universal school-based SEL interventions included 

in this analysis 

Discrete SEL Interventions N % 

Named 50 84.75 

Unnamed 9 15.25 

Intervention duration 
 

Up to half a school year (4 months) 30 50.85 

Up to 1 whole school year 22 37.29 

More than 1 whole school year 7 11.86 

Primary implementer 
 

Teachers/aides 38 64.41 

School staff (other than teachers/aides) 3 5.08 

Researcher / research staff 14 23.73 

Parents/caregivers 2 3.39 

Community members 1 1.69 

Other 1 1.69 

 

2.4.2 Analysis of Mean Effects 

 I began by assessing the degree of variance at each level of the three-level model, across 

all outcome domains. The estimated variance components were 𝜏𝐿𝑒𝑣𝑒𝑙 3
2  = 0.009, representing the 

between-study variance, and 𝜏𝐿𝑒𝑣𝑒𝑙 2
2  = 0.056, representing the within-study variance. This means 
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that 𝛪𝐿𝑒𝑣𝑒𝑙 3
2  = 12.40% of the total variation is attributed to differences between-clusters (studies) 

and 76.10% is attributed to within-cluster (effect size) heterogeneity.  

Table 2-4 presents Hedges’ g effect sizes and 95% confidence intervals for post-

intervention outcome data collection across all studies in each outcome category for the CASEL 

framework, and Table 2-5 presents the same findings for the EASEL framework. Using the 

CASEL framework, students who participated in universal, school-based SEL interventions 

demonstrated statistically significant improvements in two of five outcome domains: self-

awareness (g = .15, k = 283) and self-management (g = .18, k = 72). Relationship skills and 

responsible decision-making are marginally statistically significant (g = 0.18, k = 39 and g = .14, 

k = 14 respectively) with relatively large confidence intervals that range from slightly below zero 

to more than three SD units above the mean. There were no statistically significant effects for the 

social awareness domain (g = .06, k = 16). According to the Kraft (2020) effect-size schema, 

these effect sizes are moderate and are slightly smaller than the overall effect on SEL skills 

reported in the Cipriano et al. meta-analysis (g = .219, k = 322). 

 Using the EASEL framework, students who participated in universal, school-based SEL 

interventions demonstrated statistically significant improvements in cognitive regulation skills (g 

= 0.16, k = 45), emotion processes (g = 0.16, k = 46), social/interpersonal skills (g = 0.17, k = 

47), and identity (g = 0.20, k = 18). There were no statistically significant effects for values (g = 

0.17, k = 8) or perspectives (g = 0.06, k = 7). In addition, there are statistically significant 

improvements for the Other category for students who participated in SEL interventions 

compared to the control group (g = 0.26, k = 26). Effect sizes for outcome domains representing 

the EASEL framework range from moderate to large (Kraft, 2020). Compared to the overall 

 
3 k refers to the number of effect sizes. 
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effect on SEL skills in the Cipriano et al. (2023) meta-analysis, these effects are slightly smaller 

for the EASEL domains, though they are still categorized as moderate according to Kraft (2020). 

Assessment of statistical heterogeneity was significant for all outcome domains across 

both frameworks (see Q statistic in Tables 2-3 and 2-4), indicating considerable heterogeneity 

across studies, and suggesting the presence of moderators. 

2.5 Publication Bias 

Findings from the Egger’s regression test suggest potential publication bias for self-

awareness (t[26] = 1.71, p < .01) and relationship skills (t[37] = 2.11, p < .05) in the CASEL 

framework and for social/interpersonal skills (t[45] = 2.38, p < .05) in the EASEL framework. 

This suggests that publication bias, which disproportionately affects studies with small samples 

(small samples typically need to have large effects to be published), may be present. The funnel 

plots also suggest potential publication due to the asymmetry evident at the bottom of the funnel 

(see Appendix B; Harrer et al., 2021). Values and perspectives did not have a sufficient sample 

size for the Egger’s regression (the minimum sample required is ten outcomes; Sterne et al., 

2011).  
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Table 2-4. Meta-analytic results of mean effect sizes (Hedges’ g) and 95% confidence intervals 

at post-intervention between intervention and control conditions using the CASEL framework 

and for the Other category. 
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Table 2-5. Meta-analytic results of mean effect sizes (Hedges’ g) and 95% confidence intervals 

at post-intervention between intervention and control conditions using the EASEL framework.  
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2.6 Discussion 

The Cipriano et al. (2023) meta-analysis documents statistically significant, positive 

impacts of universal, school-based SEL interventions on the SEL skills of children in grades K-

12 compared to their peers in control conditions. Building on those findings, the goal of this 

paper was to unpack those effects to examine the impacts of SEL interventions within SEL 

domains, operationalized using the CASEL and EASEL frameworks. Examining SEL skills 

using the CASEL outcome domains, I found that students exposed to SEL interventions showed 

statistically significant improvements in self-awareness, self-management, relationship skills 

(marginal), and responsible decision-making (marginal). Using the EASEL framework, students 

participating in SEL interventions showed statistically significant improvements in cognitive 

regulation skills, emotion processes, social/interpersonal skills, and identity. Students 

participating in SEL interventions also experienced improved skills in the area I categorize as 

Other because they included multiple skills, behaviors, or mindsets and were not able to be 

categorized in just one part of either framework.  

Comparing findings according to the CASEL and EASEL frameworks suggests areas of 

consistent and specific effects and areas where we have less evidence. First, there are consistent, 

significant positive impacts for the domains targeting self-regulation across CASEL and EASEL 

with similar effect sizes (0.18 for self-management in CASEL and 0.16 for cognitive regulation 

skills and emotion processes in EASEL). This points to strong impacts on regulation across both 

frameworks. Second, self-awareness (CASEL) overlaps most with emotion processes, 

perspectives, and identity in the EASEL framework. The statistically significant impacts on 

identity and emotion processes could point to evidence for impacts on skills related to beliefs 

about self (i.e., self-efficacy). Even though there is conceptual overlap between self-awareness 
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and emotion processes (see Figure 2-1), there were no outcomes that I coded with both a self-

awareness and an emotion processes code.  

The magnitude of effect sizes for the CASEL and EASEL skill domains are smaller than 

those reported in the Cipriano et al. meta-analysis. This is likely because the studies and 

outcomes I include in the Other category, which had the largest effect size of 0.26, are driving 

the larger effect sizes in Cipriano et al. (2023). Most of the outcomes in the Other category come 

from one program and a specific measure designed for that program (the Strong Kids 

interventions – Strong Start, Strong Kids, and Strong Teens). This finding is an example of the 

importance of understanding the measures in each SEL skill domain to support accurate and 

informed interpretation of findings.  

Some SEL skill domains did not have statistically significant effects – social awareness 

(CASEL) and values and perspectives (EASEL). This could be because I am underpowered in 

some of the domains with fewer studies and outcomes. This does not mean that SEL 

interventions do not improve skills in these domains, but instead that I may not be able to detect 

those effects because of my sample size. Another hypothesis is that interventions do not target 

these skill domains. In the preschool and elementary Navigating SEL guide, Jones et al. (2021) 

reports the average breakdown of skills targeted within a program, across all programs, which 

was 31% cognitive, 36% emotion, 60% social, 14% values, 4% perspectives, and 13% identity. 

In the middle/high school guide, the breakdown was 29% cognitive, 32% emotion, 41% social, 

16% values, 6% perspectives, 24% identity, and 20% responsible decision-making (Jones et al., 

2022). It makes sense then that there are not many studies measuring values and perspectives as 

these are the skills least frequently targeted in SEL interventions. An important next step is 

looking at alignment between program skill targets, selected measures, and impacts to see if 
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alignment influences results. A next step also includes examining findings by developmental 

period, as sample size allows. Most studies took place in elementary schools, where interventions 

tend to focus on foundational cognitive, social, and emotional skills (Jones et al., 2021) which 

could be connected to the statistically significant effects in those domains across frameworks.  

The Q statistic indicated substantial heterogeneity for all but the Other outcome category, 

highlighting the importance of testing for moderators. Cipriano et al. (2023) tested several 

moderators including delivery method; implementation quality, type, and duration; order of skills 

(focusing on intrapersonal skills before interpersonal); study quality; presence of SAFE4 

characteristics; and developmental stage. Interventions that are sequenced, active, focused, and 

explicit (SAFE) produced greater improvements in SEL skills, on average, than those that do not 

meet those criteria. Cipriano et al. (2023) also found marginal evidence of moderation by skill 

order and study quality. A next step in this analysis is to add moderators to unpack heterogeneity 

in these findings including by developmental period and by measure characteristics such as 

psychometric properties or measure type, discussed in detail in Paper 2.  

2.6.1 Limitations 

There are important limitations to note in considering the results of this study. First, the 

sample size of studies and outcomes for some of the outcome domains was small. The small 

sample size has implications for precision and the ability to detect statistical significance. Some 

of the outcome domains had large confidence intervals of nearly one-third of a standard 

deviation. In a more extreme case, the confidence interval for the estimate of effects on 

perspectives, which only had seven outcomes across four studies was almost a full standard 

 
4 SAFE is an acronym that stands for Sequenced, Active, Focused, and Explicit and is used to describe features of 

high-quality SEL programming (see Durlak et al., 2011).  
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deviation (-0.42, 0.55). Overall, there was not enough precision to detect effects in all domains 

and this also influences my ability to conduct the moderation analysis suggested by the Q 

statistic.  

Second, Cipriano et al. (2023) had relatively strict inclusion criteria regarding the type of 

interventions that could be included in the meta-analysis. SEL interventions had to comprise at 

least six sessions if classroom-based or last for at least 4 months if a whole-school approach. 

This excludes a growing body of strategy-based approaches which are becoming increasingly 

common and promising given challenges with implementing curricular, time-intensive SEL 

approaches (Bailey et al., 2019; Barnes et al., 2021; Wigelsworth et al., 2022). 

Third, although the CASEL and EASEL frameworks represent the dominant approach in 

SEL research and practice, it is possible that other organizations of skills might be better suited 

to this type of empirical analysis. Some recent work empirically evaluating the CASEL 

framework suggests its utility as a heuristic for communicating about SEL skills in practice, but 

because the outcome domains are very similar (i.e., high intercorrelations between domains), it is 

not necessarily right for unpacking specific evidence (Frye et al., 2024).  

2.6.2 Conclusions 

Findings from this study provide insight into the impacts of school-based SEL 

interventions on SEL skill domains organized by the CASEL and EASEL frameworks. Building 

on this research, a next step is to examine connections between intervention targets (i.e., skill 

focus), measures, and impacts to understand how alignment between these areas influences the 

magnitude and statistical significance of program impacts. Overall, this paper adds nuance to the 

evidence-base of SEL intervention impacts and provides educators with more detailed 

information about program effects using language from widely-used SEL frameworks.  
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Chapter 3 Measurement Matters: Using Data from a Meta-Analysis of SEL Interventions 

to Map the Landscape of SEL Measures 

3.1 Abstract 

Using data from the Cipriano et al. (2023) meta-analysis of universal, school-based SEL 

interventions, this paper provides an overview and descriptive analysis of the measures of SEL 

skills in the included studies. I code all measures of SEL skills using the CASEL and EASEL 

frameworks to organize them by skill domain and report on measure type (i.e., 

survey/questionnaire, direct assessments) and psychometric properties. I find that most measures 

focus on skills in the self-management and relationship skills domains (CASEL) and the 

cognitive regulation, emotion processes, and social/interpersonal skills domains (EASEL). I also 

find that fewer than 15% of measures are performance-based. I conclude with recommendations 

for future research intended to promote the integration of more diverse measurement approaches 

in evaluation research.  

Keywords: Social and emotional learning (SEL); social and emotional learning (SEL) 

skills; classroom based intervention; school-based intervention; measurement; CASEL; EASEL 
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3.2 Introduction 

This paper builds directly from the previous paper which presented findings from two 

meta-analyses of SEL interventions on SEL skill domains operationalized using the CASEL and 

EASEL frameworks. In this paper I describe the characteristics of the outcome measures used in 

those studies. I begin by describing three main categories of SEL efforts: program evaluation 

measures, formative tools, and measures capturing basic phenomena. Focusing on program 

evaluation measures, I describe the salient characteristics of measures (e.g., measure type) and 

examine descriptive patterns using outcome measures of SEL skills included in the Cipriano et 

al. (2023) meta-analysis data. After presenting the findings, I end with a discussion and set of 

recommendations for future research. 

3.2.1 Current Efforts in SEL Measurement  

I describe three main categories of SEL measurement and assessment: formative tools, 

measures describing basic developmental phenomena, and program evaluation measures. These 

categories align with the prevention science cycle of research (describing basic phenomena), 

practice (formative tools), and assessment (program evaluation) I described in the Introduction.  

Formative tools guide instruction, curriculum, and decision-making at the classroom and 

school levels5 and should be interpretable and actionable by educators. A majority of formative 

assessments are teacher ratings of student skills and behavior or student self-report surveys (e.g., 

Panorama SEL survey, CORE Districts social and emotional student survey; West et al., 2018). 

For example, the Social and Emotional Competency Assessment (SECA) is a student-report 

survey developed through a multi-year partnership between the Washoe County School District 

 
5 A sub-set of these measures tend to have a clinical focus and are used as a screener to identify students in need of 

additional support or intervention, though most of these formative assessment tools are not designed or 

recommended for that purpose (McKown, 2019). 
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(WCSD) in Nevada, the University of Illinois at Chicago, and CASEL (Crowder et al., 2019; 

Gordon & Davidson, 2022). The WCSD-SECA and its short-form are free, open-source student 

self-report measures designed for district-wide assessment of 5th -12th grade students’ social and 

emotional competencies. The developers have done a great deal of work investigating the 

measure’s psychometric properties including establishing measurement invariance across sub 

contexts and cultures (see Gordon & Davidson, 2022 for an in-depth discussion of this issue). 

The Nevada Department of Education adopted the short-form WCSD-SECA as part of its 

required annual student climate survey for all districts in the state. A notable non-survey based 

formative measure is the SELweb, a web-based direct assessment that assesses emotion 

recognition, social perspective-taking, social problem-solving, and dimensions of self-control 

(delay of gratification and frustration tolerance). SELweb captures skills that may be more 

difficult for teachers to observe, such as a child’s ability to recognize emotions. The web-based 

format allows for group administration in a setting with multiple computers and access to 

headphones (McKown et al., 2016).  

A second category of measures are designed to capture basic phenomena. These are 

typically (1) direct assessments of children’s skills using games or activities that require a child 

to use a specific skill or (2) situations where children are presented with hypothetical scenarios 

and respond about how they or a hypothetical child would respond. For example, The Minnesota 

Executive Function Scale (MEFS; Carlson & Zelazo, 2014) is a tablet-based assessment of 

executive function skills in which a child is asked to sort virtual cards by specific rules (e.g., first 

sort by color, then by shape). A child’s EF skills are measured using several metrics, including a 

combination of accuracy and response time. Another example is the Head Toes Knees Shoulders 

(HTKS; Ponitz et al., 2009), a measure of behavioral self-regulation. In this task, the child is 
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asked to touch the opposite body part of what the assessor says (touch their head when the 

assessor says to touch their toes and vice versa; touch their shoulders when the assessor says to 

touch their knees and vice versa). There are three parts: part one is head and toes, part two is 

knees and shoulders, and part three combines the two previous parts. The HTKS has been used in 

research as a predictor of academic and other salient outcomes, to track growth in behavioral 

self-regulation over time, and occasionally as an outcome measure in intervention evaluation 

research (McClelland et al., 2019, 2021). A final example is The Emotion Matching Task 

(EMT), a measure of emotion knowledge in which children look at pictures of children’s faces to 

label emotion expressions, match emotion expressions to emotion words, and match a face to the 

description of a situation. For example, the EMT asks students to identify the face of the child 

who just saw a large dog running up and barking loudly. The task was originally developed by 

Morgan, Carroll, & King (2010) and has been updated by Jelena Obradović and the SPARK Lab 

to include racially and ethnically diverse children’s faces using photos from the Child Affective 

Facial Expressions (CAFE; LoBue & Thrasher, 2014) set. 

Finally, the goal of measures used in intervention evaluations is to detect change on a set 

of outcomes. In randomized controlled trials (RCTs), participants are assigned to an intervention 

group or to a control group (who does not receive the intervention). Both groups participate in 

data collection before and after the intervention. Intervention evaluations tend to rely heavily on 

surveys for two main reasons. First, surveys are typically quick, easy to administer, cost-

effective, and do not require outside assessors. The second is the robust body of evidence about 

many of the commonly used surveys demonstrating their performance across contexts. 

Evaluators may choose a measure because of its use in studies with similar contexts and 

populations, to evaluate similar interventions, and because of reported psychometric properties 
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including consistent performance with samples of children across grades, sex, and racial/ethnic 

groups. More than 30 outcomes in the Cipriano et al. (2023) meta-analysis are measured using 

the SSIS, which has a robust body of research about its psychometric soundness and sensitivity 

to intervention (DiPerna et al., 2022; Gresham et al., 2020), factors which may contribute to its 

relatively frequent selection as an outcome measure. Some evaluations also include direct 

assessment measures of student skills, such as the MEFS, which cross the measurement 

categories I described because it is used to learn more about EF as a developmental construct and 

in intervention evaluation research (Anderson et al., 2020). 

Measurement and assessment are integral to rigorous research that guides our 

understanding of whether a program changes the expected SEL outcomes. The choice of 

measures, the properties of measures, and the deployment of measures all shape the results 

derived from evaluations of SEL programs/interventions, and therefore ultimately drive what we 

think we know about their impact on outcomes. If any of those items (the choice of, the 

properties of, the deployment of measures) and, critically, the degree to which they do, deviates 

from the “truth” so too does our understanding of the impact of SEL interventions. Our 

understanding of the overall impact of SEL interventions on children’s outcomes from Cipriano 

et al. (2023) rests in some ways on the quality and construct-focus of measures included in the 

relevant studies, but in actuality we know very little about the measures included in those studies 

and how they vary along a number of important dimensions (e.g., measure type, skill focus). 

3.2.2 Relevant Measurement Features 

I argue that robust and accurate evaluations of SEL interventions depend on measurement 

strategies (or batteries, approaches, etc.) that are developmentally relevant, have alignment 

between the measures and the content of the intervention, have sound psychometric properties, 
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and that attend to the intersection of skill domain, measurement type, and developmental 

relevance. In the following paragraphs I talk through each of the characteristics described above.  

Developmental Relevance. Social and emotional skills develop in overlapping 

developmental stages (e.g., childhood, adolescence) and domains (e.g., cognitive, social, 

emotional), meaning different skills are more or less relevant at particular times of development 

(Bailey et al., 2019; Bulotsky-Shearer et al., 2022; Jones et al., 2021). This is not to suggest that 

some skills are only relevant during particular developmental periods, but that (1) skills are 

particularly relevant during certain developmental periods and (2) skills and outcomes across 

development are connected to each other (Denham, 2018; Masten & Cicchetti, 2010). For 

example, adolescents (and even adults) still use executive function skills daily, but in different 

and increasingly complex ways than in early childhood (Bailey & Jones, 2019). Each 

developmental stage reflects different social and emotional developmental tasks and introduces 

children to various new experiences and contextual demands (e.g., transition to school, 

increasing salience of peers and the social world over time). Young children, for example, are 

developing basic emotion skills (e.g., recognizing and communicating emotions) and executive 

functions (e.g., inhibiting impulses, paying attention) that enable them to engage in the 

classroom setting and to navigate interactions with peers and adults (Bailey et al., 2019). Key 

tasks of older children and youth include individuated identity development, creating and 

sustaining more mature relationships, and more advanced goal setting (Denham, 2018; Jones et 

al., 2022). Describing many of these concepts, developmental cascades theory posits that skill 

building in one area influences both skill development in the same domain over time as well as 

in other domains (Bulotsky-Shearer et al., 2022; Masten & Cicchetti, 2010). As such, 

expectations for what children should be able to do also change over time, and measures 
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identified as developmentally relevant therefore align with what is realistic to expect of children 

and youth at specific ages (Bulotsky-Shearer et al., 2022).  

Measure Type. In this section I describe three measurement types: direct assessments, 

rating scales competed by a teacher or parent/caregiver (I also refer to these as surveys or 

questionnaires), and self-report surveys. Each measure type provides different information and is 

best suited for particular skill types, ages, and purposes. Measure types also have different 

resource requirements (i.e., time, effort, cost) and threats to validity, or bias, meaning the 

tendency to respond or act in a particular way that could influence results.  

Direct assessments give children the opportunity to demonstrate their skills in particular 

areas by solving or engaging with challenging tasks (McKown, 2019). Direct assessments are 

hypothesized to be best suited for “thinking” skills, or skills and internal processes that are more 

difficult to observe, such as recognizing and labeling emotions. Though teachers could report on 

children’s skills in these areas, they are drawing many potentially unfounded conclusions 

(McKown, 2019). Perspective-taking and problem-solving, for example, are “unobservable 

mental events” that “To assess [it] through observation requires a large inferential leap from 

observable behavior” (McKown, p. 169, 2019). At the same time, there is concern about the 

ecological validity of direct assessments, or the “measure’s ability to capture the ways that 

children deploy…skills in the context of real-world distractions, emotions, and supports” 

(McCoy, p. 63, 2019). For example, the Pencil Tap is a measure of response inhibition in which 

the assessor taps a pencil either once or twice and the child is instructed to tap the opposite 

number of times (i.e., the correct response of one tap would be two taps, and the correct response 

of two taps would be one tap). These assessments may not capture the way children deploy skills 

like response inhibition in the real-world classroom environment when faced with emotionally 
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salient demands (e.g., waiting for a turn to play with a toy, raising your hand instead of blurting 

out the answer). To address these concerns, there is a great deal of interest in using advanced 

technology and virtual environments to increase the engagement and ecological validity of 

measures using interactive approaches (Russo-Ponsaran et al., 2022). In the Virtual Environment 

for Social Information Processing (VESIP; Russo‐Ponsaran et al., 2021), for example, a child’s 

avatar navigates a virtual world and engages in a variety of social situations (e.g., child is not 

invited to play with peers). After the interaction, another avatar asks the child a set of questions 

including how they would proceed, their interpretation of the situation, and how confident they 

are in their ability to enact the chosen solution (Russo‐Ponsaran et al., 2021). Direct assessments 

can provide useful information about children’s internal processes with consistent, standardized 

administration across children and minimal bias from assessors (McCoy et al., 2019). In addition 

to concerns about ecological validity, a primary constraint is the cost required to hire and train 

assessors, acquire the technology required for implementation, and to facilitate data collection.  

Teacher surveys are well-suited to capture observable, externalized behavior including 

interactions during social situations (e.g., prosocial or aggressive behaviors), using self-control to 

inhibit inappropriate or impulsive responses, and other daily classroom behaviors (McKown, 

2019). On such surveys, teachers are typically asked to answer a set of questions about each of 

the students in their class (e.g., how often does the student display a particular behavior). 

Teacher surveys are common in intervention research because they are relatively affordable, 

quick (depending on the number of items), and easy to score (McKown, 2019).  

Bias is a main concern with rating scales. Garcia and colleagues (2019) document that 

teachers tend to rate boys, students of color, and English Language Learners (ELLs) as having 

worse executive function skills, a pattern I’ve observed in my own work (see Barnes et al., 
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2021), and one that is relatively consistent across outcome domains (Accavitti & Williford, 

2022; Kelly et al., 2024). This bias can lead us to mistakenly conclude that certain students or 

group of students are behind their peers or have worse behavior. In these cases, the measure is 

capturing something other than the specific skill or behavior (e.g., implicit bias). Other sources 

of bias might include the fact that some raters may be harsher or more lenient than others, or that 

some raters might have limited opportunities to witness a targeted skill or behavior (DiPerna et 

al., 2022). Furthermore, some raters tend to respond in particular set ways; mostly selecting 

response options in the middle or “neutral” part of the scale or tending to agree regardless of the 

scale (Primi et al., 2022). Teacher rating scales are less objective than other measurement 

approaches like direct assessments, but surveys provide useful information about children’s 

behavior in their everyday setting and can reveal perspectives teachers hold about individual 

students or student groups that can influence their interactions and experiences in the classroom. 

Some studies use parent/caregiver rating scales, which can provide information about 

behaviors across contexts and from multiple perspectives, but parents might not have the 

opportunity to observe the skills and behaviors captured in the measure or might observe the 

child deploying those skills in an environment with different expectations and demands 

(Dinnebeil et al., 2013; Gresham et al., 2010). Research is mixed about the congruence (i.e., 

agreement) between teacher and parent ratings of children’s skills and behavior, with most 

studies reporting low to moderate levels of congruence (Dinnebeil et al., 2013; Gresham et al., 

2010). 

Self-report surveys are cost effective and easy to administer to many students a time, 

typically beginning in third grade. Students respond to prompts about how often they exhibit 

particular behaviors (e.g., paying attention even when there are distractions), report how easy or 
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hard things are for them (e.g., getting along with classmates), and respond about their general 

views of themselves and their behaviors (McKown, 2019). Self-report surveys are best for 

capturing student beliefs, attitudes, dispositions, and internalized behaviors and can give greater 

insight into day-to-day feelings, internal struggles, and beliefs about themselves, that do not 

always manifest externally (McKown, 2019). Social desirability bias, or the proclivity to 

consciously or unconsciously respond favorably to a question is a limitation of self-report 

surveys (Crowne & Marlowe, 1960; McKown, 2019). Respondents, including children and 

youth, tend to respond in ways that present them in a positive light and adhere to social norms 

despite actual beliefs and behaviors (Krumpal, 2013). In addition, responding accurately to a 

survey requires the ability to analyze one’s own strengths and weaknesses, beliefs, and actions, a 

skill still developing for many young people (Bulotsky-Shearer et al., 2022), an example of the 

intersection between developmental relevance and measure type. A final consideration across all 

rating scales is that students and adults (i.e., teachers, parents) from different cultures and 

backgrounds may interpret and respond to questions differently (Denham, 2018; McKown, 

2019).  

Psychometric soundness. Psychometric soundness does not refer to the property of a 

measure, instead it is a collection of evidence about how the measure performs in a particular 

setting, sample, and context (Litwin, 1995). Reliability and validity are the most common ways 

of operationalizing the psychometric properties of a measure. Cronbach’s alpha is a measure of 

internal consistency reliability, or the interrelatedness of a set of items (Cronbach, 1951). There 

are many types of validity (for a more detailed discussion see Messick, 1980), and papers 

typically focus on correlations with expected outcomes in expected directions (i.e., convergent 

and discriminant validity). For the purposes of this paper, I focus on internal consistency 
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(Cronbach’s alpha) as the primary psychometric construct of interest because it is the most 

widely used index of  scale reliability (Schmitt, 1996; Tavakol & Dennick, 2011). 

Skill area, developmental relevance, and measurement type intersect in meaningful ways 

that have implications for interpreting findings. In ideal cases, the domain (and skill within the 

domain) is appropriate for the developmental period, the measurement type aligns with both, and 

there is evidence of psychometric soundness. The goal of this paper is therefore to summarize the 

SEL measures underlying the findings reported in the Cipriano et al. (2023) meta-analysis to 

better understand the measures used in SEL intervention evaluations with K-12 students over the 

past 15 years.  

Below I list the characteristics of SEL measures that underlie my research questions and 

analysis. These characteristics, when examined alone and in combination, can provide important 

knowledge about the landscape of SEL measures:  

• SEL skill focus: The skill(s) or behavior(s) the measure intends to capture, organized by the 

CASEL and EASEL frameworks.  

• Developmental period: The ages or grades a measure is used with (i.e., in the case of a direct 

assessment or self-report survey) or to provide information about (e.g., teacher-reported 

measure). 

• Type: How the measure gathers information and from whom, such as a direct assessment of 

the child, parent/caregiver survey, self-report survey, or teacher survey. 

• Psychometric properties: Reported reliability (i.e., internal consistency of the scores)  

Focusing on these salient characteristics, this paper addresses the following research 

questions: 
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1. What is the landscape of SEL measures used in SEL intervention evaluation studies? Specific 

questions are: (a) What skill(s) or behavior(s) does the measure intend to capture, organized 

by the CASEL and EASEL frameworks? (b) What is the measure type (e.g., direct 

assessment, teacher survey)? 

2. How do the skill domain focus and measure type, alone and in combination, vary by 

developmental period?  

3. How does the distribution of skill domains vary by year of study publication?  

4. What percentage of studies provide reliability information that is based on data from the 

study-specific sample and for the relevant scale? What is the distribution of reported 

reliability statistics? 

3.3 Sample and Methods 

Data for this paper come from the Cipriano et al. (2023) systematic review and meta-

analysis, which includes data from published and unpublished evaluation studies of SEL 

interventions from January 1, 2008 to December 31, 2020. Studies were identified through an 

iterative search strategy that was peer reviewed using the Peer Review of Electronic Search 

Strategies (PRESS) Checklist (McGowan et al., 2016). For more information about the specific 

search protocol, see Cipriano et al. (2023). Study screening took place in two rounds: 

title/abstract followed by full-text. Each included study reported findings from universal 

interventions that target one or more intrapersonal and interpersonal social and emotional skills 

(e.g., emotion knowledge and conflict resolution)6 and met the following inclusion criteria: (a) 

randomized or quasi-experimental design, (b) had a control group, (c) focused on an SEL 

 
6 Intrapersonal skills refer to internal processes, thoughts, and beliefs such as one’s views on their own strengths and 

weaknesses, the ability to regulate emotions, and the ability to pay attention to the task at hand (i.e., EF skills). 

Interpersonal skills are those that facilitate interactions with others such as communication, teamwork, and prosocial 

behavior (Denham, 2006; Soto et al., 2022) 
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intervention that comprised at least six sessions if it was classroom-based or lasted for at least 4 

months if a whole school approach, and (d) included data that allowed for calculation of effect 

sizes. The Cipriano et al. (2023) meta-analysis includes studies that appeared in English in any 

country, but the current study includes only studies from the United States with at least one 

outcome categorized as SEL as operationalized by the CASEL or EASEL frameworks (n = 72 

studies, see Figure 3-1). The final sample consists of 72 studies and 281 outcomes, with 1 to 20 

outcomes per study (M = 3.90, SD = 3.95). 

All studies were published between 2008 and 2020, with slightly more than half of the 

studies published during or after 2015 (55.55%). A majority of the study samples (62.50%) 

included elementary students, with 19.44% and 18.06% of study samples including middle and 

high school students, respectively. See Table 3-1 for additional information about the included 

studies. 

Table 3-1. Descriptive characteristics of the 72 US-based studies of universal school-based SEL 

interventions that include measures of SEL skills 

Date of report N % 

2008-2011 11 15.29 

2012-2015 29 40.27 

2016-2019 23 31.94 

2020 9 12.5 

Paper type   

Published article 49 68.06 

Unpublished dissertation 16 22.22 

Unpublished master's thesis 2 2.78 

Unpublished technical report 5 6.94 

Publication status  

Published 49 68.06 

Unpublished 23 31.94 

Age of students at baseline 

Childhood (5-10 years old; Kindergarten - 5th grade) 45 62.5 

Early adolescence (11-13; 6th - 8th grade) 14 19.44 

Adolescence (14-18; 9th - 12th grade) 13 18.06 
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In Paper 1 I described the process I used for categorizing skills in the social and 

emotional skills domain, including some skills originally categorized in other outcome domains 

(e.g., social competence was originally in the prosocial behaviors domain). I also presented the 

CASEL and EASEL frameworks which serve as the organizing structures for the SEL outcomes 

included in this study. Each outcome received two codes: one from the CASEL framework and 

one from the EASEL framework. Outcomes that include skills and behavior from multiple 

domains received a code of “Other” and did not receive a code from the CASEL or EASEL 

frameworks. The CASEL framework has five domains: self-awareness, social awareness, self-

management, relationship skills, and responsible decision making, and the EASEL framework 

has six: cognitive skills, social skills, emotion skills, values, identity, and perspectives.  

Figure 3-1. Overview of Included Studies and Outcomes from the Cipriano et al. (2023) Meta-

Analysis  

 

 Cipriano et al. (2023) engaged in a robust coding process that captured many study 

elements including study design and sample demographics, intervention design and 

implementation, methodological details (e.g., handling of missing data), and measure details. For 

each outcome, the team coded the following measurement features: who the measure captured 
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teacher, parent/caregiver, independent observer), measurement type (e.g., survey, direct 

assessment), outcome setting (e.g., school, home), whether reliability was adequate, and 

information about validity (e.g., correlations with other measures or use in other samples). 

Cipriano et al. (2023) defined adequate reliability as kappa of .50 or greater and r’s of .70 or 

greater.  

To complement the existing measure information, I reviewed each study included in my 

sample. For any for surveys/questionnaires I documented the number of items, whether it was a 

total score or sub-scale score, and the internal consistency statistic (Cronbach’s alpha) when 

available. Each outcome received one of four codes based on whether the authors reported 

Cronbach’s alpha using: (1) the current sample and for the specific scale, (2) the current sample, 

but without providing information for the specific scale (e.g., provided a range across multiple 

sub-scales or only reported internal consistency for the full scale), (3) findings from another 

sample, study, or from the measure developers, or (4) did not report any information related to 

internal consistency. Due to the lack of variability in outcome type, I collapsed this variable into 

two categories: surveys/questionnaires and direct assessments. The latter category included 

“Coded or observer produced data (e.g., data from independent behavioral observations, or 

coding or rating of interview data, role plays or some other assessment) and “Performance 

measure (i.e., child, youth completes a task and data are drawn directly from performance 

without any separate coding or rating).” Drawing on the belief ecology concept described above, 

I created a variable representing skills (cognitive, social, emotional) and a variable representing 

the belief ecology (values, perspectives, identity) using domains from the EASEL framework. 
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3.4 Analytic Approach 

 To address my first research question about the landscape of measures capturing social 

and emotional skills used in SEL intervention evaluation studies, I calculate the percentage of 

outcome measures capturing the skills/behaviors in each domain of the CASEL and EASEL 

frameworks. As a reminder, each outcome measure received two codes: one from the CASEL 

framework and one from the EASEL framework. I then calculate the percentage of outcomes 

captured by each measure type (i.e., surveys/questionnaires vs. direct assessments).  

To examine how the characteristics in RQ1 vary by age/grade and year of study 

publication, I calculate the percentage of outcomes in each framework domain for each 

developmental period (elementary, middle, and high school) and for year of study publication. 

Using the EASEL framework domains, I examine the distribution of measures examining skills 

(cognitive, emotion, social) versus the belief ecology (perspective, values, identity) across 

developmental period. Year of study publication is grouped into four categories: 2008-2011, 

2012-2015, 2016-2019, and 2020. To address the third research question about reliability, I 

calculate the percentage of questionnaire/survey outcomes that report internal consistency 

statistics using Cronbach’s alpha and graph the distribution of reliability statistics.  

3.5 Results 

3.5.1 Revised Outcome Categories 

140 outcomes were coded as SEL skills in the original meta-analysis. After reviewing 

each measure description, five measures were removed because they measure constructs that do 

not fit the definition of SEL skills used in this paper. For example, one measure asked about 

student mood over the past several weeks (e.g., enjoyment, anger), rather than measuring a 

particular social and emotional skill. Two measures were removed because they were included as 
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“confounding covariates” in their studies rather than as outcomes. Four measures were removed 

because they were used in multi-site trials. Each sample in the trial (three samples) had its own 

effect size using the same measure. I kept one occurrence of the measure representing its use in 

the overall study and removed the other occurrences. This left 129 of the original 140 social and 

emotional skills outcomes (92%). See Appendix A for a description of the outcomes that were 

removed. In the Cipriano meta-analysis, 62 measures were coded as attitudes/beliefs, 72 as 

prosocial behavior, and 7 as civic attitudes and beliefs (141 in total). Of those, based on the 

description and review of the measure itself, 121 of the potential 141 measures (85.82%) were 

categorized as SEL skills, with 51 (82.26%) from the attitudes/beliefs domain, 61 (84.72%) from 

the prosocial behavior domain (four were removed because they were from a multi-site trial), 

and 5 (71.43%) from the civic attitudes and beliefs domain. See Figure 3-1 above for the number 

of outcomes included from each original outcome domain, totaling 238 outcomes. 

Research Question 1 

Table 3-2 shows the CASEL and EASEL categorization for (1) all outcomes coded as 

SEL skills, (2) the subset originally categorized as SEL skills in the Cipriano et al. (2023) meta-

analysis, and (3) those recoded as SEL from the attitudes/beliefs, prosocial behavior, or civic 

attitudes and beliefs domains in the Cipriano et al. (2023) meta-analysis. Across all measures 

included in the SEL skills domain in this paper, 36% focus on self-management followed by 

20% which focus on relationship skills (CASEL). In the EASEL framework, 23.31% focus on 

emotion processes and 18.64% focus on cognitive regulation. The social awareness and 

responsible decision-making domains from the CASEL framework have the least measure 

representation (7.63% each) and the perspectives and values domains from the EASEL 

framework have the least representation (3.39% and 7.63%, respectively). 
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Measures originally categorized as SEL skills tended to receive the codes of self-

management (CASEL) and cognitive regulation (EASEL) or the Other code. Measures recoded 

as SEL skills from prosocial behavior, attitudes/beliefs, and civic attitudes and behaviors were 

primarily categorized as relationship skills and self-awareness (CASEL) and social/interpersonal 

skills and identity (EASEL) and make up a majority of the measures in those categories. For 

example, there are 25 total measures coded as measuring identity. Only one of those measures 

was originally in the SEL skills category while 24 (96%) were in one of the categories recoded 

as SEL. 

Table 3-2. Distribution of outcomes by the CASEL and EASEL frameworks and the original 

outcome category in Cipriano et al. (2023) 

  All SEL Originally SEL Recoded as SEL 

SEL Skills n % n % n % 

CASEL       

Self-awareness 35 14.83 8 6.61 27 23.48 

Self-management 85 36.02 71 58.68 14 12.17 

Social awareness 18 7.63 3 2.48 15 13.04 

Relationship skills 48 20.34 4 3.31 44 38.26 

Responsible decision-

making 
18 7.63 11 9.09 7 6.09 

Not categorized 5 2.12 n/a n/a 5 4.35 

EASEL       

Cognitive Regulation 44 18.64 39 32.23 5 4.35 

Emotion processes 55 23.31 38 31.4 17 14.78 

Social/interpersonal skills 59 25 10 8.26 49 42.61 

Values 18 7.63 3 2.48 15 13.04 

Perspectives 8 3.39 6 4.96 2 1.74 

Identity 25 10.59 1 0.83 24 20.87 

Other 27 11.44 24 19.83 3 2.61 
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Approximately 90% of measures are surveys/questionnaires and the remainder (10.08%) 

are direct assessments (DA in the table below). Of the surveys, 59.35% were completed by the 

child/youth, 31.78% by a teacher, and 8.88% by their parent or caregiver. All direct assessments 

were administered in the school setting. Using the EASEL framework, 50% assessed skills in the 

cognitive regulation domain and 37.50% assessed skills in the social/interpersonal skills domain. 

Using the CASEL framework, 62.50% assessed self-management skills followed by responsible 

decision-making (16.67%). Additional information about the breakdown of measure type by skill 

domain is in Table 3-3 and Table 3-4. 

Table 3-3. Measure Type by CASEL Domain 

CASEL   Survey DA 

Self-Awareness 
n 33  2 

% 94.3 5.7 

Self-Management 
n 70 15 

% 82.3 17.6 

Social Awareness 
n 17 1 

% 94.4 5.6 

Relationship Skills 
n 46 2 

% 95.8 4.2 

Responsible Decision-Making 
n 14 4 

% 77.8 22.2 

Other 
n 27 0 

% 100 0 

Not Categorized in CASEL 
n 5 0 

% 100 0 
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Table 3-4. Measure Type by EASEL Domain 

EASEL   Survey DA 

Cognitive regulation 
n 32 12 

% 72.7 27.3 

Emotion processes 
n 53 2 

% 96.4 3.6 

Social/ interpersonal skills 
n 50 9 

% 84.7 15.3 

Values 
n 17 1 

% 94.4 5.5 

Perspectives 
n 8 0 

% 100 0 

Identity 
n 25 0 

% 100 0 

 

Research Question 2 

Table 3-5 provides a heat map describing the most prevalent skill area for each 

framework in each developmental period. Darker colors indicate greatest emphasis on the 

construct in a particular period. Using the CASEL framework, measures for elementary school 

tend to assess self-management (32.79%) and relationship skills (27.87%); for middle school, the 

focus is on self-management (56.76%) and self-awareness (18.92%); and for high school, the 

focus is on self-awareness (35.71%) and self-management (28.57%). In the EASEL framework, 

the focus of assessment for elementary school is on social/interpersonal skills (33.33%) and 

emotion processes (22.4%); for middle school, cognitive regulation and emotion processes are 

assessed most frequently (32.43% for each), and for high school, emotion processes, identity, 

and values are most frequently assessed (21.43%, 21.43%, and 17.86% respectively). As 

illustrated in Figure 3-2, examining the focus on skills (measures coded as cognitive regulation, 

emotion processes, or social/interpersonal skills) versus the belief ecology (measures coded as 

values, perspectives, or identity) across developmental period demonstrated that most measures 
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in elementary and middle school focused on skills (81.21% and 77.14% respectively), while 

most measures in high school assess the belief ecology (54%). I note that the skills versus belief 

ecology analysis does not include any measures categorized as “Other” because those measures 

typically had representation from both areas.  
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Table 3-5. Heat map of the percent of measures in each skill domain across developmental 

periods 
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Figure 3-2. Breakdown of measures capturing skills versus the belief ecology across 

developmental period 

 

 

In the CASEL framework, 62.50% of direct assessments assessed self-management skills 

followed by 16.67% of measures which assessed responsible decision-making. In the EASEL 

framework, 50% of performance-based measures assessed cognitive regulation skills, followed 

by social skills (37.50%). Table 2-6 shows the breakdown of measurement type for each 

framework. Self-management and responsible decision-making had the most direct assessments 

(17.6% of all self-management measures and 22.22% of all responsible decision-making 

measures); similarly, 27.3% of cognitive regulation measures were direct assessments and 15.3% 

of social/interpersonal skills measures were direct assessments. Almost all (87.5%) of the direct 

assessments were used in elementary school. The remaining 12.5% were used with high school 

students. 
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Table 3-6. Examining the CASEL and EASEL skill domains by Measure type  

 

  

T
ab

le
 2

.6
. 

E
x
am

in
in

g
 t

h
e 

C
A

S
E

L
 a

n
d
 E

A
S

E
L

 s
k
il

l 
d
o
m

ai
n
s 

b
y
 M

ea
su

re
 t

y
p

e 
 

N
o
te

: 
P

B
M

 =
 p

er
fo

rm
an

c
e-

b
as

ed
 m

ea
su

re
. 



 66 

Figures 3-3 and 3-4 show the emphasis on skill areas over time, revealing an increasing 

focus on self-management (CASEL) and a slightly increasing focus on emotion processes 

(EASEL) over the past 15 years. 

Figure 3-3. Domain focus by year of study publication in the CASEL framework 

 

Figure 3-4. Domain focus by year of study publication in the EASEL framework 
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specific scale, and 28% either did not report any reliability information (8.41%) or did not 

provide information from the current sample/study (19.63%; see Figure 3-5). Of the 

approximately 50% providing reliability statistics from the current study, the average reliability 

was 0.85 (SD = 0.097). See Figure 3-6 for the distribution of reliability statistics. 

Approximately 65% of reported outcomes were sub-scale scores, and only 20.18% 

reported the number of items in each sub-scale. Many studies reported the total number of items 

in the survey/questionnaire but did not provide details about the items in each sub-scale. Very 

few measures (13 total) reported both the number of items and the reliability for the specific 

measure, and none of the studies provided the inter-item correlations. 

Figure 3-5. Breakdown of reported internal consistency (Cronbach’s alpha) statistics 
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Figure 3-6. Distribution of reported Cronbach’s alpha statistics 

 

3.6 Discussion 

In this paper I code and analyze 238 measures of SEL skills from 72 studies included in 

the Cipriano et al. (2023) meta-analysis and report patterns of skill focus (using the CASEL and 

EASEL frameworks) and intersections with developmental period, measure type, and year of 

publication. In Paper 1 I described the major areas of overlap between the CASEL and EASEL 

frameworks. The key areas of overlap to remember when interpreting these findings are: (1) self-

management (CASEL) with cognitive regulation and emotion processes (EASEL) because of a 

shared focus on regulatory skills, (2) relationship skills (CASEL) with social/interpersonal skills 

(EASEL) given the emphasis in both on prosocial behavior and cultivating relationships with 

peers, and (3) self-awareness (CASEL) with identity (EASEL) and perspectives (EASEL) 

because of the focus on knowing oneself. 
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Skill focus 

Across both frameworks, there is an emphasis on regulation. Thirty-six percent of 

measures of SEL skills focused on self-management in the CASEL framework and on cognitive 

skills (18.64%) and emotion processes (23.31%) in the EASEL framework. The emphasis on 

regulation was particularly visible in middle school. Nearly 60% of measures used with middle 

school students assessed self-management (CASEL) and approximately 65% assessed either 

cognitive skills or emotion processes (EASEL). I also find a growing emphasis on self-

management (CASEL) and cognitive skills/emotion processes (EASEL) over the past 15 years, 

which could correspond to an increased emphasis on behavior management (and children’s self-

regulation and self-management) in schools over the past decade (Bailey et al., 2019). 

Relationship skills (CASEL) and social/interpersonal skills (EASEL) were also frequently 

assessed (20.64% and 25%, respectively), and were most assessed in elementary school.  

These findings are roughly consistent with those from a recent systematic review of 

instruments measuring social and emotional learning (Martinez-Yarza et al., 2023). The authors 

reviewed 25 peer-reviewed papers published in English that describe an instrument and/or assess 

its psychometric properties over the past 20 years. Fourteen (56%) of the studies were conducted 

in the United States and five of the 14 (35%) are also included as measures in this sample. The 

authors coded instruments using the CASEL framework, but unlike this paper, each instrument 

could receive more than one CASEL code. Consistent with my findings, self-management was 

the most frequently measured domain, captured with all the measures in the study (Martinez-

Yarza et al., 2023). The measures least frequently captured include responsible decision-making 

(12 measures; 52%), which is partially consistent with my finding that responsible decision-

making and social awareness are the least frequently assessed (7% each). An important 
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difference between Martinez-Yarza et al. (2023) and this study is that my findings focus on the 

frequency of use of measures in each CASEL/EASEL domain across studies while Martinez-

Yarza (2023) only includes one study per measure, meaning that each measure has equal weight 

in the dataset. 

Developmental relevance 

Findings reveal some patterns of developmental relevance, meaning a focus on measuring 

a skill that research tells us is particularly relevant or malleable at a certain time. A majority of 

measures in elementary school focus on regulation and social/relationship skills. This aligns with 

developmental theory about importance of self-regulation skills (Bailey & Jones, 2019) and 

social competence in elementary school (Crick & Dodge, 1996; Denham, 2018). Measures of 

values, perspectives, and identity, are primarily used in high school, reflecting the importance of 

these skills during that developmental period. These measures tend to focus on aspects of 

identity such as ethnic-racial identity and values such as motivation and perceived competence 

for civic action. 

Some categories are salient across development, but they focus on different skills within 

each developmental period. For example, measures consistently capture regulatory skills across 

development, but the specific skills tend to change over time. In high school for self-

management, measures focus on challenge-seeking and motivation. In the earlier years there is a 

greater focus on foundational skills like inhibition and attention using teacher-report surveys and 

direct assessments such as the Flanker task, a tablet or computer based task that asks children to 

respond in specific ways to a set of stimuli. 

An example of the intersection between measure type, developmental period, and skill 

area is the use of self-reports in high school that tend to focus on internal thoughts, beliefs, and 
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perceptions of self. These measures concentrate in the self-awareness domain (CASEL) and ask 

about knowledge of oneself and one’s thinking patterns (e.g., awareness of surroundings) and 

self-development/resilience, and in the identity domain (EASEL), capturing identity, responses 

to stress, and coping mechanisms.  

Measure type 

Findings from the current study reveal that ten percent of measures were direct 

assessments, which is relatively consistent with other work. Of the 25 measures of social and 

emotional learning identified by Martina-Yarza (2023), three were direct assessments (12%). Of 

the 88 measures of social and emotional competence in the EdInstruments database of K-12 

measures, only four were direct assessments (about 4.5%). I hypothesize that the reliance on 

surveys/questionnaires primarily stems from the resources required to use other types of 

measures (funding, time, and effort) and funding structures that inadvertently disincentivize 

innovation in measurement. Using a performance-based assessment in a school typically requires 

hiring a team of capable assessors (and getting any needed district approval), training assessors, 

acquiring the technology or materials needed for the assessments, scheduling with the school, 

and spending time doing the actual assessments, typically over multiple days or weeks, 

depending on the sample size. Even newer, technology-based assessment tools that are quick and 

relatively easy to use require individuals to facilitate the assessment and often have associated 

costs (Russo-Ponsarah et al., 2022). 

Psychometric Properties 

Only half of the surveys/questionnaires used in the current study reported Cronbach’s 

alpha from the specific scale and relevant sample. To continue to improve the science of SEL 

and to produce accurate studies of intervention impacts, it is imperative that researchers provide 
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psychometric information about how their measures operate in their samples including at the 

very least Cronbach’s alpha, the number of items, and cross-scale and measure correlations. 

Because many of the measures of basic developmental phenomena have robust psychometric 

properties over time and across populations, perhaps there is an opportunity to more frequently 

use measures from this category in intervention evaluation research. This would add to the 

knowledge base about the measure’s performance and ability to detect intervention impacts.   

3.6.1 Limitations 

Measures included in this analysis come from a high-quality meta-analysis of evaluations 

of SEL interventions (Cipriano et al., 2023), but the papers and therefore the measures, do not 

represent the full universe of SEL program evaluation measures. The inclusion criteria for the 

Cipriano et al. (2023) paper included intervention duration (a minimum of six sessions or four 

months) and a focus on both intra and interpersonal skills, which may exclude some studies of 

SEL interventions that focus only on one skill area or that have shorter or varied implementation 

plans or focus only on one skill area. It is unclear how the measures in the studies I included 

might differ from the full universe of SEL skills measures used in evaluation research.  

By reporting findings within social and emotional skill domains, these findings provide a 

greater degree of detail and nuance than any previous meta-analysis of SEL interventions. 

However, I report findings at the domain level (i.e., cognitive regulation, emotion processes) 

which may mask some of the variability that exists within domains across time (e.g., measuring 

emotion expression in first grade and emotion regulation in high school would both receive the 

same code). Future work should apply sub-domain or more specific codes to create a better 

picture of within-domain variation and patterns over time. 
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3.6.2 Conclusions 

Findings from this study provide a descriptive overview of measures of SEL skills used 

in SEL interventions looking specifically at SEL skill focus, developmental period, measure 

type, and psychometric properties. The finding that only half of studies report Cronbach’s alpha 

for the corresponding sample and scale highlights an urgent need to prioritize psychometric 

reporting by researchers, measure developers, and others using SEL measures. In addition, these 

findings can guide measure development and refinement for example by examining the 

intersection of skill focus, developmental period, and measure type to identify places where 

insufficient measures exist. For example, there are no measures of responsible decision-making 

(CASEL) in high school, even though this is a particularly salient skill for middle and high 

school students (Jones et al., 2022). Insights from this study provide additional context for 

interpreting the findings from Paper 1 and can advance measurement in SEL intervention 

research by urging researchers to report comprehensive psychometric information and by 

suggesting areas for measure development.  
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Chapter 4 Validating the Adapted Teaching Styles Rating Scale (A-TSRS) Across Settings: 

Psychometric and Practical Considerations for Use 

 

4.1 Abstract 

This paper uses generalizability theory (G theory) to estimate the reliability and precision 

of a classroom observation tool, the Adapted Teaching Styles Rating Scale (A-TSRS). The A-

TSRS captures elements of classroom structure as well as the teaching practices that support 

children’s social and emotional development. Results from the generalizability study indicate 

that occasions are a main source of variance (observations that take place during the same day, 

separated by a period of time) and the decision study demonstrates substantial gains in precision 

arising from adding multiple observation occasions (compared to adding additional raters). This 

paper illustrates that Cronbach’s alpha systematically overestimates reliability and advocates for 

researchers to use G theory to make informed, strategic decisions about classroom observation 

protocols and systems. 

Keywords: Generalizability theory, classroom observation, reliability, social and 

emotional learning (SEL) 
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4.2 Introduction 

Think about plants in a greenhouse. We know that both the soil quality, how we care for 

the plant, the type of plant, and the settings and conditions in the greenhouse matter. Even with 

ideal soil quality and care, the plant will not grow and thrive if the greenhouse conditions are 

unsuitable – too much sun, too much or too little humidity, and improper ventilation. Changing 

the soil, watering schedule, or even the plant itself without considering the greenhouse 

conditions is analogous to focusing solely on the individual child without considering features of 

the social contexts in which they grow and learn. Achieving the desired outcome requires 

carefully supporting the plant and ensuring that the greenhouse is nurturing and supportive, or, in 

other words, careful attention to the child and to the setting. 

Classroom observations play an increasingly important role in decision-making in 

education, ranging from evaluating the impact of an intervention to decisions about hiring, firing, 

and funding in school, state, and federal accountability systems (e.g., Quality Rating and 

Improvement Systems in early childhood), to integration with quality monitoring (e.g., Pre-K for 

All in the New York City Department of Education (NYC DOE)). In these contexts, questions 

arise about the characteristics of observation protocols that result in more or less confidence 

about the data that they generate, such as the number of raters, which can inform the design of 

observation systems that support high-quality interpretation and decision-making (Barnes et al., 

2022).  

Observations represent a promising approach for capturing salient elements of the 

classroom setting that are otherwise hard to capture (i.e., the presence of specific pedagogical 

practice, classroom climate). Observations can also be used to immediately improve teacher 

practice, particularly if teachers can see the rating scale and/or receive specific feedback or 
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coaching that uses the observational data to identify specific interventions or support intended to 

improve their practice (Barnes et al., 2022; Cohen & Goldhaber, 2016; Jones et al., 2008). Other 

measures used to evaluate teachers and students, such as standardized test scores, are not directly 

connected to targeted, specific feedback about teaching practices and do not provide insights into 

non-academic factors that can influence children’s outcomes, like the social and emotional 

setting (McKay & Silva, 2015). 

4.2.1 Capturing the Social and Emotional Setting 

As noted in setting-level and bioecological theories (Bronfenbrenner & Morris, 2006; 

Seidman & Cappella, 2017; Tseng & Seidman, 2007), the contexts in which children spend their 

time (e.g., home, school) —and the everyday interactions they have with adults and peers within 

those contexts—play an important role in children’s social and emotional development (Barnes 

et al., 2022). Tseng and Seidman (2007; see also Seidman & Cappella, 2017) outline a 

framework for setting-level outcomes, made up of resources (e.g., physical, financial, personnel), 

allocation of resources (e.g., where and how the resources are deployed), and social processes 

(e.g., interactions between people and groups). In this framework, the organization and allocation 

of resources can support change, but the outcomes of a setting are unlikely to improve without 

addressing social processes, defined by Tseng and Seidman as norms, relationships, and 

participation in activities (Barnes et al., 2022).  

Social processes are manipulable and well suited to the world of SEL because adults are 

the cornerstone of SEL intervention implementation and are an important vehicle for shifting 

student outcomes (Jennings & Greenberg, 2009; Jones et al., 2013). Adults engage with 

professional training and support (e.g., attend professional development, receive coaching), 

model appropriate behavior, and create the norms, routines, and climate in the classroom. Even if 
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a teacher receives an SEL curriculum (resources) and blocks off time in their schedule to 

implement the SEL lessons (allocation of resources), changing the setting requires a change in 

teacher practice, for example, by implementing the SEL lessons and creating opportunities to 

practice in daily activities (social processes).  

A common approach to measuring teacher practices is for trained staff (e.g., researchers, 

school personnel) to observe and rate a classroom during regular instructional time using a 

standardized protocol (Pianta & Hamre, 2009). While many classroom observation tools focus 

on content-specific instruction in academic subjects (e.g., literacy or math; Kane & Staiger, 

2012), only a few capture the classroom climate and/or aspects of the social and emotional 

setting described above. Below I provide three examples: the CLASS which focuses on global 

climate, the T-DASEF which focuses on teachers’ EF behaviors and student scaffolding, and the 

A-TSRS a measure of classroom structure and SEL teaching practices that is the focus of this 

paper. 

The Classroom Assessment Scoring System (CLASS; Pianta et al., 2008) is a commonly 

used classroom observation tool designed to measure the quality of teacher–student interactions 

in PreK to 12th-grade classrooms across three domains: Emotional Support (positive and 

negative climate, teacher sensitivity, and regard for student perspectives); Classroom 

Organization (behavior management strategies, productive use of time, and instructional 

formats/facilitation); and Instructional Support (concept development, quality of feedback, and 

language use). Observers conduct multiple 20-minute cycles per classroom, and at the conclusion 

of each cycle, they rate each of 10 dimensions on a 7-point scale. Prior research demonstrates 

that the tool is reliable, captures three related domains of teacher–student interactions, and is 

related to children’s social–emotional, behavioral, and academic outcomes (Hamre et al., 2014; 
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Mashburn et al., 2008). 

The Teachers' Displays and Scaffolding of Executive Function (T-DASEF; Bardack & 

Obradović, 2019) focuses on a specific SEL skill area, executive function (EF). The T-DASEF 

has two independent scales: (1) teachers' EF-related behaviors (e.g., acting impulsively by 

interrupting students) and (2) teachers’ EF-related scaffolding practices (e.g., providing targeted, 

specific feedback and prompts to practice EF skills). Research on the T-DASEF is in its infancy, 

but findings from 33 third through fifth grade classrooms with 813 children in the San Francisco 

Bay area found that teachers’ EF-related difficulties negatively predicted children’s EF in the fall 

and that teachers’ planning/organization and cognitive flexibility scaffolding predicted greater 

EF skills in the spring as measured by a battery of EF tasks. Correlations with the CLASS 

suggest that the tools capture related but distinct constructs (Bardack & Obradović, 2019).  

I focus the rest of this paper on a third observational tool, the Adapted Teaching Style 

Rating Scale (A-TSRS; Domitrovich, et al., 2000; Raver et al., 2012).  The A-TSRS 

complements tools that measure global aspects of quality, like the CLASS, and provides 

additional detail by capturing specific SEL practices, efforts to model or teach SEL skills and 

behaviors, and teachers’ recognition and use of naturally occurring opportunities for social and 

emotional skill building. Scores on the A-TSRS are moderately correlated with the CLASS, 

suggesting that it captures both overlapping and distinct features of the classroom environment 

(Rojas et al., 2022).  

4.2.2 Psychometric Properties of Observation Tools 

When examining whether a measure operates as expected, researchers typically 

document several important metrics: the distribution of scores (to examine variation and identify 

floor or ceiling effects), the degree of alignment between observers, internal consistency (i.e., 
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Cronbach’s alpha), and correlations with other outcomes (other observational tools or student 

outcomes). Often Cronbach’s alpha is reported and interpreted as a sole proxy for whether the 

measure functions as intended. 

Cronbach’s alpha is a widely used reliability statistic in psychological and social science 

research (Schmitt, 1996). It is an indication of the internal consistency of a measure, or the 

interrelatedness of items designed to represent an underlying construct (Cronbach, 1951). 

Cronbach’s alpha ranges from zero to one, with a higher number indicating higher reliability 

(i.e., greater true score variance) and less measurement error. Cronbach’s alpha is based on the 

relationship among items (covariation) and is sensitive to the number of items (i.e., more items 

lead to a higher Cronbach’s alpha coefficient, all else equal; Cronbach, 1951). However, 

Cronbach’s alpha only considers one source of variance, items, despite the many additional 

factors that can contribute to the precision of reliability estimates such as numbers of raters and 

observation occasions (Webb et al., 2006). As a result, Cronbach’s alpha systematically 

overestimates reliability, providing a potentially skewed and/or narrow view of a measure’s 

performance in a particular setting (Brennan, 2010). Along the same lines, calculating inter-rater 

reliability, or the agreement between raters, only estimates one source of variance, rater 

agreement (Hill et al., 2012). These metrics also do not provide sufficient information to 

generate concrete recommendations about how to improve the precision of classroom 

observation systems by adjusting other variables (e.g., number of raters; Hill et al., 2012).  

Generalizability theory (G theory; Brennan, 2001) is a statistical approach that allows for 

the estimation of each potential source of variance, or error, referred to as a facet of 

measurement. G theory often includes a generalizability study (G study) and a decision study (D 

study). The G study allows for the decomposition of different sources of variance (i.e., facets like 
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numbers of raters and items) that comprise the observed score in order to identify aspects of the 

design that contribute the most to imprecision, or variance in the estimates. The D study uses the 

variance estimates to estimate error coefficients and generalizability coefficients of reliability 

produced by different combinations of key design features such as items, occasions, and raters 

(e.g., how does the generalizability coefficient change when including 12 items and two versus 

three raters?). G theory allows for a more detailed and nuanced picture of precision than does 

Cronbach’s alpha because it includes more than items as a potential source of variance. 

Hill et al. (2012) advocates for the use of G theory to produce observation systems that 

are cost-efficient and reliable because it can provide information about the various parts of the 

observation system and about the ideal number of occasions, raters, and other study elements. 

While these decisions may seem grounded in logistics (e.g., cost, personnel resources), they are 

also tied to important details about the reliability of the scores themselves (Hill et al., 2012). 

Factors such as the number of raters or observation occasions can introduce construct-irrelevant 

variance (i.e., variance introduced from factors other than a teacher’s “true” score).  

Though some researchers have attempted to study precision in observational classroom 

measures focused on non-academic teacher practices or classroom climate, these efforts are rare 

with the exception of a handful of papers using the CLASS (e.g., Mantzicopoulos et al., 2018; 

Mashburn et al., 2014). For example, Mashburn et al. (2014) conducted a G study to design an 

observational protocol that would reduce error and improve power in their efficacy study of the 

RULER intervention. The G study examined seven sources of variance including the number of 

days observed, the number of occasions within a day, and the number of raters each day and 

revealed that the greatest variance came from rater-by-occasion interactions, meaning that most 

of the variance comes from differences in raters’ scores from one occasion to the next within a 
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given day. Holding the number of occasions constant at two, the D study revealed that adding 

additional days of observations provided greater increases in reliability than did adding raters. 

 Above I illustrate the potential for G theory to better understand sources of error, improve 

reliability, and create observation systems that balance maximizing precision and logistical 

feasibility. In this paper I apply these ideas and methods to a relatively new observation tool, the 

A-TSRS, which can then build knowledge about teachers’ SEL-related classroom practices and 

ideally the impact of interventions on those practices. Using the A-TSRS, I (1) decompose 

sources of error variance and (2) use these estimates to show how practical or logistical decisions 

about observational protocols (e.g., length and number of observations) affect score reliability 

and error.  

4.3 Sample and Methods 

Data were collected during Winter 2019 from eight schools situated in a populous area in 

British Columbia, Canada. Six of the schools were public and located in a suburban district that 

on average mirrors the community characteristics of the province as a whole. The remaining two 

schools were private parochial institutions located nearby. The schools were part of a pilot of an 

SEL intervention, but these data were collected prior to implementation. Eighty-one 

Kindergarten to fifth grade teachers participated (57% taught Kindergarten through second 

grade). Teachers were 93.38% female and had been at their current school for about 8.5 years, on 

average.  

4.4 Observer Training and Observation Protocol 

Graduate students and research staff conducted the observations. Observers attended a 

one-day training about the A-TSRS led by a member of the research team who had experience 

using the tool and training observers. Observers learned about the tool, had opportunities to 



 82 

practice using it by coding and discussing videos, and had to pass a reliability test by watching a 

recorded classroom observation and rating each item within one point of the master coder.  

In each classroom, each rater completed the A-TSRS two times, what are referred to as 

occasions. For each occasion, the observer watched the classroom for 15-20 minutes and then 

rated each item on a 5-point Likert scale. This means that each teacher receives two scores on the 

same measure during one observation period on the same day about 30 minutes apart (other 

observational measures were conducted between the occasions). Each point on the scale has a 

detailed description and lists observable actions associated with that item.  Raters were assigned 

to classrooms at random. For a random 20% of the observations, two observers were present. 

Inter-rater reliability was satisfactory during the double-coded observations. Observers gave the 

same scores 62% of the time and rated classrooms within one point of each other 95% of the 

time.  

4.4.1 Measure 

The A-TSRS is an observational measure of teacher’s SEL practices. A unique feature of 

the A-TSRS is that it is modularized, meaning that users can add or remove sets of items based 

on research question, intervention focus, or other specific need. Different sets of items have been 

included in different versions of the A-TSRS over time, but two core modules have been used 

mostly frequently (see Table 4-1). The first, Classroom Structure and Management (CSM), refers 

to practices that are intended to create predictable, safe, and supportive environments that 

facilitate children’s self-regulation and positive social behavior. These include teachers’ 

consistency of practice and routines (e.g., transition routines), classroom awareness practices 

(e.g., monitoring the room), positive behavior management strategies (e.g., praise, redirection), 

low use of negative behavior management strategies (e.g., harsh discipline), attention support 



 83 

strategies (e.g., verbal and nonverbal cues), and preparedness. A second module, Social and 

Emotional Opportunities (SEO), refers to instructional strategies teachers may use during social–

emotional lessons or activities as well as organically throughout the day and during naturally 

occurring opportunities for skill building. These include practices that support children’s emotion 

understanding (e.g., modeling, using feeling words), emotion expression (e.g., validating and 

encouraging children to share emotions), emotion regulation (e.g., reminding students to take a 

deep breath to calm down), social awareness (e.g., asking one child to think about how another 

child might be feeling), and social problem solving (e.g., helping children work through a 

conflict). Additional items used in some versions of the A-TSRS capture teachers’ scaffolding of 

peer interactions, scaffolding of children’s dramatic play, and “talk aloud,” or when teachers 

verbalize their planning or thought process when problem solving. See Barnes et al., 2022 for 

more information about the A-TSRS development and use in intervention studies over the past 

two decades. The version of the A-TSRS used in this study includes twelve items (all of the 

items listed in Table 4.1 except for those in module three).  

Table 4-1. Organization of A-TSRS Items 

 Classroom Structure and 

Management (CSM) 

 Social and Emotional 

Opportunities (SEO) 

Module 1 Classroom Awareness 

Consistency/Routine 

Preparedness 

Talk Aloud 

 

Module 1 Attention Support 

Emotion Modeling 

Emotion Expression 

Emotion Regulation 

Module 2 Positive Behavior Management 

Negative Behavior Management 

Module 2 Social Awareness 

Social Problem-Solving 

  

  Module 3 Provision of Interpersonal Support 

Scaffolding Dramatic Play 

Scaffolding Peer Interaction 
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Analytic Plan 

I begin by examining the descriptive statistics for each item and scale (mean, SD, 

maximum, and minimum scores) and Cronbach’s alpha for both six-item scales (see EFA in 

Appendix C). Scores were calculated by averaging the six items in each scale. To examine 

Cronbach’s alpha, I used a “long” file with one row per teacher-rater-occasion combination, 

meaning that teachers could have between one and four rows (a teacher would have four rows if 

they were observed by two raters for two occasions). There was only one instance of a teacher 

having one row. This approach does not model rater variance. I address this by incorporating a 

model from G theory later in this paper. 

Generalizability Theory helps to distinguish between imprecision in two types of 

decisions: relative decisions and absolute decisions. An example of a relative decision is 

determining how teacher scores on the A-TSRS compare to one another, meaning that I would be 

interested in the relative rankings of teachers (norm-referenced interpretation of scores; Brennan, 

2003). An example of an absolute decision is determining whether a teacher scored above or 

below a certain benchmark or threshold, or if I am interested in levels of performance, regardless 

of rank (Brennan & Kane, 1977; Mashburn et al., 2014). Generalizability Theory holds that 

imprecision in absolute decision-making is greater than relative decision-making because 

additional precision is necessary not only to distinguish teachers from each other, but also to 

locate their absolute score on the scale. The main difference in the calculations is that the 

formula for the relative generalizability coefficient does not include variance that does not affect 

relative position (in this case, occasion variance). Relative generalizability coefficients represent 

an upper bound (because I am removing a source of variance) and absolute generalizability 

represent a lower bound. 
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For each scale, I conduct a G study to decompose the sources of variance that comprise 

the observed score and identify aspects of the design that contribute the most to imprecision, or 

variance in the estimates. Since two raters were only present in 20% of classrooms, I will use the 

sub-sample of 16 double-coded classrooms in the two-facet design (raters | persons x occasions). 

To examine whether the subset of double coded classrooms is a reasonable representation of the 

full sample, I first conduct a one-facet G study (persons x occasions) with the full sample of 81 

classrooms and then with the 20% of double-coded classrooms (n = 16) to ensure that the 

classrooms with one rater have comparable variance estimates to the classrooms with two raters. 

In addition, I will conduct analyses on the 20% of classrooms that have two raters as it allows me 

to employ a two-facet design that includes raters.  

In summary, the first G Study is a one-facet design with persons crossed with occasions 

(persons x occasions), meaning that all teachers were rated on two occasions (within the same 

observation period). Variance components were estimated using Analysis of Variance 

(ANOVA), by adding each variance component as a part of the model, with the exception of the 

interaction (p x o) which is the residual. The mean squares from the model were then used to 

calculate the variance components. I also calculate the percentage of total variance accounted for 

by each facet. The model for this design is as follows: 

𝑋𝑝𝑜 =  𝜇 + 𝑣𝑝 +  𝑣𝑜 +  𝑣𝑝𝑜,𝑒 

As noted above, the second G Study is a two-facet design with raters nested in persons 

which are crossed with occasions (raters | persons x occasions; see Table 4-2 for a description of 

the sources of variance).7 Since all raters were not in all classrooms, this is a nested design with 

raters nested in persons which are crossed with occasions (raters | persons x occasions). As 

 
7 Persons (i.e., teachers) are crossed with occasions because all teachers were observed for two occasions. Raters are 

nested within teachers because different combinations of raters observed different teachers. 



 86 

above, I estimate the variance component by including each component in an ANOVA, except 

for the fully combined interaction (r | p x o) which is the residual. The mean squares from the 

model are then be used to calculate the variance components. I present the percentage of total 

variance represented by each source of variance and a relative percentage, which only includes 

sources of variance that intersect with the person variance (i.e., excludes occasion variance).  

The model for the design is as follows: 

𝑋𝑟|𝑝𝑜 = 𝜇 + 𝜈𝑝 + 𝜈𝑜 + 𝜈𝑟|𝑝 + 𝜈𝑝𝑜 + 𝜈𝑟|𝑝𝑜,𝑒 

Table 4-2. Sources of variance in two-facet generalizability study 

Persons 𝜎𝑝 
Variance in quality of teacher practice, persistent across items 

and occasions 

Occasions 𝜎𝑜 
Variance that arises because scores vary on average across 

occasions 

Raters | persons 𝜎𝑟|𝑝 
Variance that arises because of between rater differences in 

scoring within an observation 

Persons x 

occasions 
𝜎𝑝𝑜 

Variance that arises because between-teacher scores vary across 

occasions 

Residual 𝜎𝑝𝑖𝑜,𝑒 
Variance that arises from remaining measurement error not 

accounted for by teachers, items, or occasions 

  

In the decision study, I use the variance components from the two-facet G study to 

estimate precision for various combinations of raters and occasions. In order to use these 

estimates in the D study, I calculate the absolute error variance using the following formula 

(adapted from Shavelson & Webb, 1991): 
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+
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′
 

And the relative error variance, which removes the occasion variance which does not 

affect relative position is calculated as follows: 
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Next, to estimate the generalizability coefficient (𝛷 for absolute error and 𝑬𝜌2 for 

relative error), I divide the person variance (or the persistent “true score” variance) by the error 

coefficient (absolute or relative) plus the person variance using the following formulas 

(Shavelson & Webb, 1991):  

𝛷̂ =
𝜎̂𝑝

2

𝜎̂𝑝
2 + 𝜎̂𝛥

2                      𝑬𝜌2̂ =
𝜎̂𝑝

2

𝜎̂𝑝
2 + 𝜎̂𝛿

2 

 Finally, I calculate the error variance and subsequently the generalizability coefficient for 

a variety of item and cycle combinations, allowing me to estimate the precision of each scenario.  

4.5 Results 

Table 4-3 presents descriptive statistics for each item and scale. Scores on the CSM scale 

tend to be higher than those on the SEO scale. Table 4-4 presents the estimates for the three 

sources of variance in the observational ratings of teacher SEL practice for the CSM and SEO 

scales identified in the one-facet G study. The goal of the one-facet G study is to compare the 

variance estimates from persons and residual error between all observations and the smaller 

sample of double-coded observations. For CSM, the double-coded observations have 

substantially more person variance than does the full sample (𝜎𝑝 = 0.67 vs. 0.34). The residual 

error variance is the same for both samples (𝜎𝑝𝑜,𝑒 = 0.15). The variance breakdown for SEO is 

similar. The double-coded observations have more person variance than does the full sample (𝜎𝑝 

= 0.68 vs. 0.50), and the same amount of residual error (𝜎𝑝𝑜,𝑒 = 0.06). Across scales, there is 

more true-score variance in the subset of double-coded classrooms than in the full sample of 

classrooms, but both scales have the same amount of residual error. Despite these differences, I 

move forward with the smaller sample for the two-facet G study. 
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Table 4-3. Descriptive statistics of items across all teachers, occasions, and raters 

Variable Mean SD Min. Max. 

Classroom Structure & Management 

Classroom Awareness 3.81 0.86 1 5 

Positive Behavior 

Management 3.71 1.09 1 5 

Negative Behavior 

Management 4.43 0.75 2 5 

Attention Support 3.19 1.07 1 5 

Consistency/Routine 4.02 0.95 1 5 

Preparedness 4.20 0.75 2 5 

CSM Scale 3.89 0.68 1.75 5 

Social and Emotional Opportunities  

Talk Aloud 2.30 1.33 1 5 

Emotion Modeling 1.82 1.25 1 5 

Emotion Expression 3.11 0.88 1 5 

Emotion Regulation 2.30 1.19 1 5 

Social Awareness 1.73 1.08 1 5 

Social Problem Solving 1.56 0.98 1 5 

SEO Scale 2.14 .80 1 5 

 

Table 4-4. Variance estimates from the one-facet G study for all classrooms and for the sample 

of double-coded classrooms 

Classroom Structure & Management     

 All classrooms (n = 81) Double-coded classrooms (n = 16) 

Source of Variability Variance SD 
Percent 

total 
Variance SD 

Percent 

total 

Persons (p) 0.34 0.58 65.94% 0.67 0.82 71.47% 

Occasions (o) 0.03 0.16 5.04% 0.12 0.34 12.58% 

Residual (p x o, e) 0.15 0.39 29.02% 0.15 0.39 15.94% 

Social and Emotional Opportunities     

 All classrooms (n = 81) Double-coded classrooms (n = 16) 

Source of Variability Variance SD 
Percent 

total 
Variance SD 

Percent 

total 

Persons (p) 0.50 0.71 86.88% 0.68 0.83 81.26% 

Occasions (o) 0.02 0.13 2.85% 0.10 0.31 11.65% 

Residual (p x o, e) 0.06 0.24 10.27% 0.06 0.24 7.10% 
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 Table 4-5 presents estimates of the five sources of variance from the two-facet r | p x o G 

study. The greatest source of variance comes from person by occasion variance (27.17% of the 

total variance and 29.05% of the relative total) and (33.68% of the total variance and 36.16% of 

the relative total) for the CSM and SEO scores, respectively. This means that teachers scores 

tend to vary from one occasion to the next within a single observation. This is not surprising 

given that classrooms, particularly those with younger children, tend to move between activities 

relatively frequently. During the first A-TSRS observation occasion, a first grade classroom 

might be in morning meeting where teachers have many opportunities to model emotions and 

support interactions between peers. During the second A-TSRS observation occasion in the same 

classroom one hour later, the class might be engaged in independent reading with fewer 

opportunities for social and emotional teaching or engagement. 

Table 4-5. Variance estimates from the two-facet G study for the sample of double-coded 

observations (n = 16) for the CSM and SEO scales 

Classroom Structure & Management   

Source of Variability Variance SD Percent total Relative percent 

Persons (p) 0.21 0.46 25.93% 27.72% 

Occasions (o) 0.05 0.23 6.48%  

Raters | Persons (r | p) 0.15 0.39 18.29% 19.56% 

Persons x Occasions (p x o) 0.22 0.47 27.17% 29.05% 

Residual (r | p x o, e) 0.18 0.43 22.14% 23.67% 

Total 0.82    

Social and Emotional Opportunities   

Source of Variability Variance SD Percent total Relative percent 

Persons (p) 0.24 0.49 41.17% 44.20% 

Occasions (o) 0.04 0.20 6.86%  

Raters | Persons (r | p) 0.06 0.24 10.23% 10.98% 

Persons x Occasions (p x o) 0.20 0.44 33.68% 36.16% 

Residual (r | p x o, e) 0.05 0.22 8.06% 8.65% 

Total 0.58    
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Using the variance estimates from Table 4-5, I conducted a D Study to calculate relative 

and absolute generalizability coefficients for various combinations of raters and occasions for 

each scale. For CSM, the greatest gains in reliability come from going from one to two occasions 

and one to two raters (see Table 4-6, Figure 4-1, and Figure 4-2). Going from three to four raters 

produces only very small gains in precision (i.e., the estimates begin to plateau). The relative 

generalizability coefficient reaches 0.67 with four occasions and four raters. Results from the 

SEO D study (see Table 4-7, Figure 4-3, and Figure 4-4) follow a similar pattern with the 

greatest gain in precision coming from adding occasions (particularly going from one to two 

occasions). Adding occasions almost always leads to greater gains in precision than does adding 

raters (increasing the number of raters from three to four only increases the generalizability 

coefficient by 0.01). With four occasions and four raters, the generalizability coefficient reaches 

0.78. 

Table 4-6. Relative and absolute generalizability coefficients for the CSM scale from the D study 

 Generalizability Coefficients (Relative)  Generalizability Coefficients (Absolute) 

 Occasions  Occasions 

 1 2 3 4  1 2 3 4 

1 Rater 0.28 0.38 0.43 0.46  0.26 0.36 0.41 0.45 

2 Raters 0.35 0.48 0.54 0.58  0.32 0.45 0.52 0.56 

3 Raters 0.39 0.53 0.60 0.64  0.35 0.49 0.57 0.61 

4 Raters 0.41 0.55 0.63 0.67  0.37 0.52 0.60 0.64 
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Figure 4-1. Graph of relative generalizability coefficients for the CSM scale with various 

combinations of raters and occasions  

 

Figure 4-2. Graph of absolute generalizability coefficients for the CSM scale with various 

combinations of raters and occasions 

 

Table 4-7. Relative and absolute generalizability coefficients for the SEO scale from the D study 

 Generalizability Coefficients (Relative)  Generalizability Coefficients (Absolute) 

 Occasions  Occasions 

 1 2 3 4  1 2 3 4 

1 Rater 0.44 0.57 0.63 0.67  0.41 0.54 0.61 0.65 

2 Raters 0.49 0.63 0.70 0.74  0.45 0.60 0.67 0.72 

3 Raters 0.51 0.66 0.73 0.77  0.47 0.62 0.70 0.74 

4 Raters 0.52 0.67 0.74 0.78  0.48 0.63 0.71 0.76 
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Figure 4-3. Graph of relative generalizability coefficients for the SEO scale with various 

combinations of raters and occasions 

 

Figure 4-4. Graph of absolute generalizability coefficients for the SEO scale with various 

combinations of raters and occasions 

 

4.6 Discussion 

 Classroom observations provide an opportunity to capture salient features of the social 

and emotional setting hypothesized to influence children’s outcomes. This study uses the A-

TSRS, a measure of the quality of SEL-related teacher practices, to demonstrate that relying 
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solely on Cronbach’s alpha as a measure of reliability systematically overstates the precision of 

observation estimates. I employ psychometric methods (a G study and a D study) that 

decompose sources of variance in observed scores and support efforts to balance logistical 

constraints and feasibility with associated gains and losses in precision. Returning to the diagram 

in the Introduction, this paper focuses on decomposing construct-irrelevant variance, or the 

variance that leads to imprecision in scores that is unrelated to the construct of interest. 

The G study examines the variance from five sources of variability and indicates that a 

substantial portion of variance is attributable to variance in teachers scores across occasions, 

meaning that teachers scores vary substantially across occasions. This makes sense given the 

variety of activities likely to occur within an 80-minute observation block, particularly in classes 

with young children who cycle through activities quickly. A meaningful amount of variance is 

attributable to persons and can be thought of as the “true score” because it reflects the actual 

differences between teachers. It is also promising that a relatively small amount of variation 

comes from residual measurement error beyond the facets included in this design. This is 

particularly the case for the SEO scale. 

The finding that teacher observation scores vary across occasions with a day is consistent 

with Mashburn et al. (2014), who found that rater by occasion variance within a day has the 

largest variance components (i.e., variance that arises because the between rater difference in 

ratings of the quality of interactions varies from one occasion to the next within a day). Extant 

literature points to two important trends relevant to the finding about the salience of occasions. 

First, there is within-day variability in scores, meaning that teachers scores can vary 

systematically by the time of day. For example, in a study of third through fifth grade classrooms 

using the CLASS, observations that took place at the beginning of the day were rated as having 
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lower quality interactions. Second, there is variability based on what is happening in the 

classroom. In the same study, transitions were associated with lower-quality interactions while 

academic activities and group instruction were associated with higher quality (Curby et al., 

2011). Another study in early childhood settings found declines in emotional support over the 

course of the school day and that scores were sensitive to content and format of the activities 

being observed (Thorpe et al., 2020). These findings support the idea that multiple occasions can 

provide important and useful information and that those planning observations should try to 

balance observation times across teachers and systematically observe the same types of 

activities. 

Building on the findings from the G study, the D study shows how much precision is 

gained by adding raters and occasions to each observation. Adding an additional occasion almost 

always improves precision more than adding additional raters. In the current study with two 

occasions and two raters, Cronbach’s alpha was .84 for CSM and .80 for SEO. In the D Study, 

we see that this combination of raters and occasions only produces a relative generalizability 

coefficient of .48 for CSM and .63 for SEO. Cronbach’s alpha systematically overestimates 

reliability because of its focus on items as the sole source of variance, which can be particularly 

problematic depending on the use of the measure because the user is picking up on more 

variance than Cronbach’s alpha conveys. Observation scores used in accountability systems or to 

evaluate the effectiveness of a program need to be precise so that district and school 

administrators and researchers can make decisions and draw conclusions about the quality of 

SEL-related teacher practice that accurately represent the amount of precision (true score 

variance). 
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Using findings from the D study requires the researcher to weigh the feasibility and cost 

of adding additional occasions against additional raters. Adding occasions is likely more feasible 

than adding raters because of the costs required to hire and train raters. However, one could 

imagine a situation where there is an existing pool of available, trained raters – in which case the 

calculation might shift. Conducting G studies and D studies should be common practice prior to 

integrating observation tools into observations systems in schools or districts and when using 

observations to test program efficacy (e.g., impacts on classroom outcomes; see Mashburn et al., 

2014). 

4.6.1 Limitations 

There are limitations to consider when interpreting the results of this study that suggest 

directions for future research. First, this study employs data collected as part of a larger project 

and was not specifically designed for a G study or a D study. This limitation has two important 

implications. First, I only considered two facets of measurement (potential sources of error): 

raters and occasions. Even though other factors likely contribute to the precision of estimates 

(e.g., number of days), I could not examine those in this study. Second, because of the nesting of 

raters in classrooms, meaning that there were different combinations of raters in each classroom, 

I could not estimate the variance component for raters on their own (i.e., variance that arises 

because scores on average vary between raters). Another limitation is the sample size and 

differences between the full sample of classrooms and the double-coded classrooms. Although 

the residual error variance is similar between the two samples, the amount of person or “true-

score” variance differs. The difference in true-score variance reflects less heterogeneity in the 

scores of the double coded classrooms, but the relationships explored are still valid. Ideally a 

future study will have a larger sample that will allow for more robust analysis and actionable 
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conclusions. Future research using the A-TSRS can design a study that allows researchers to 

capture additional, potentially salient variance components such as day (how much do scores 

vary based on the day of observation). 

4.6.2 Conclusions 

The A-TSRS is a valuable measure for capturing the social and emotional setting that 

contributes information beyond other measures of global climate (e.g., CLASS) and measures of 

specific SEL practices (e.g., T-DASEF). The findings also illustrate the systematic 

overestimation of Cronbach’s alpha and highlight the importance of considering multiple sources 

of error to model scores with as much precision as possible. Furthermore, the findings show how 

G and D studies can model various scenarios, in this case raters and occasions, to show concrete 

ways to improve precision by adjusting other variables. The ability to visualize the various ways 

to improve precision is critical for researchers and other decision-makers trying to design 

measurement plans or evaluation systems with logistical concerns like personnel and budget at 

the forefront. These insights not only show that Cronbach’s alpha can provide misleading 

estimates, but also demonstrate very useful tools (G and D studies) for designing robust 

observational systems. 
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Chapter 5 Conclusion 

SEL intervention practice and evaluation are at a critical point. On one hand, decades of 

research confirm the foundational role of SEL skills for later life outcomes including improved 

education, employment, mental health, and criminal activity (Jones et al., 2015) and the critical 

role of school-based SEL interventions in building those skills (Cipriano et al., 2023; Durlak et 

al., 2011). Cultivating SEL skills and creating settings that promote them is essential for 

supporting children’s mental health and emotional and behavioral skill-building, particularly 

after the COVID-19 pandemic. The pandemic uniquely affected children and adolescents’ 

behavioral, psychological, and overall wellbeing (Pajek et al., 2023). Children now face drastic 

increases in behavioral challenges, dysregulation, and anxiety/depression and decreased adaptive 

behaviors (Hanno, Cuartas, et al., 2022). Parents also report increased levels of stress and parent-

child relationship conflict and decreased parental mental health (Hanno et al., 2022). 

Furthermore, the pandemic exacerbated existing socioeconomic and racial disparities, and 

families who experienced more pandemic-related challenges (e.g., job loss, illness) had worse 

outcomes than their peers (Kracht et al., 2021; Pajek et al., 2023; Patrick et al., 2020; 

Raghunathan et al., 2022). SEL can buffer children against the effects of stress and can help 

equip them with foundational skills like emotion management, building positive relationships, 

behavior regulation, and effective decision-making which can support children and youth as they 

navigate their worlds post-pandemic (Durlak et al., 2011; Jones et al., 2021).  

On the other hand, critics of SEL question the rigor of SEL research, specifically calling 

out a need to investigate the internal and external validity of studies included in meta-analyses 

(Social and Emotional Learning and Whole Child Approaches in K-12 education, 2022) and to 

prioritize developing high-quality measures with robust psychometric properties (Finn, 2019). 
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Addressing the critiques of SEL evaluation research and advancing the field requires addressing 

these concerns, analyzing the strengths and limitations of the evidence base, and planning next 

steps based on these findings. This dissertation examines SEL evidence from the Cipriano et al. 

(2023) meta-analysis to clarify what we know, how we can support practitioners with actionable 

information, and to provide concrete guidance and recommendations to increase the rigor of SEL 

intervention evaluation research. These findings can strengthen the research, practice, assessment 

cycle by (1) adding to the evidence base and highlighting areas where additional work is needed, 

(2) providing clear information to educators about the areas where SEL programs tend to be most 

effective, and (3) giving concrete guidance to program and measure developers about areas 

where additional development and/or refinement is needed.  

I orient the dissertation around three main ideas. First, I highlight the prevention science 

cycle and the importance of connecting what we know, what we do, and what we expect to 

change and how to align these areas of work. Second, and related, I put existing evidence in the 

context of the CASEL and EASEL frameworks in order to use language relevant and familiar 

across research, practice, and assessment, which is a critical step for connecting the main parts of 

the prevention science cycle. Third, I grapple with the intersection of three measurement 

considerations: what’s targeted, what’s measured, what’s interpreted, and how the degree of 

overlap between these three areas connects directly to the interpretation and rigor of findings. 

In my first paper, I employ data from the Cipriano et al. (2023) meta-analysis of school-

based SEL interventions with K-12 students using the domains of the CASEL and EASEL 

frameworks to organize outcomes. Looking at impacts within the SEL skills category from 59 

studies from the United States involving 25,177 K-12 students, I find that children who 

participated in school-based SEL interventions showed statistically significantly improvements 
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in self-awareness and self-management (CASEL) and statistically significant improvements in 

cognitive regulation, emotion processes, social/interpersonal skills, and identity (EASEL), 

relative to their peers in the control group. Also using data from Cipriano et al. (2023), in the 

second paper I provide a descriptive analysis of the measures of SEL skills included in the meta-

analysis. I find that most measures focus on skills in the self-management and relationship skills 

domains (CASEL) and the cognitive regulation, emotion processes, and social/ interpersonal 

skills domains (EASEL). In general, the SEL skill domains with statistically significant impacts 

tend to also be those with the most measures. The main differences are statistically significant 

impacts on self-awareness (CASEL) and identity (EASEL) despite fewer discrete measures in 

those areas. Many measures focus on relationship skills with only marginally significant findings 

in that domain (CASEL). Thinking back to the conceptual framework, a thick line connects self-

awareness and identity, indicating significant overlap between the two domains. Examining the 

specific measures in the self-awareness, identity, and relationship skill domains could provide 

interesting insight into this pattern of findings. I note that Paper 2 included 72 studies, so while 

82% of studies are the same, Paper 2 includes a slightly larger sample of measures.  

Implications for Research, Practice, and Assessment 

The Venn Diagram in the Introduction presents three important considerations for 

selecting and interpreting measures and their psychometric properties that each contribute to 

rigorous and defensible measurement approaches. The first, construct representation, is the 

degree to which the selected measures represent the construct they are purported to measure. 

Findings from this dissertation suggest that measures included in the SEL skills domain 

underrepresent certain areas of social and emotional skills. It can be misleading to refer to the 

construct/outcome domain as SEL skills when the measures disproportionately focus on certain 
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domains. In this study, I find that most measures focus on regulatory skills (self-management, 

cognitive regulation skills, and emotion processes) and on social skills (relationship skills and 

social/interpersonal skills). The second, construct-irrelevant variance, refers to factors unrelated 

to the construct of interest (i.e., error) that affect estimates. In Paper 3 I provide an example of 

this using a classroom observation tool, the A-TSRS, and show that factors such as the number 

of raters in a classroom and the number of observation occasions (observations of the same 

teacher in the same day) impact the precision of my estimates. The commonly reported reliability 

statistic, Cronbach’s alpha, only considers items as a source of variance and therefore 

systematically overestimates score reliability. Furthermore, measures with a lot of items may 

artificially inflate Cronbach’s alpha scores. The third, construct overlap, describes the alignment 

between the intervention targets and the outcome measures. One area to explore is whether 

effects are stronger on measures more closely aligned with intervention targets. Another area 

worthy of additional exploration is construct over alignment, meaning that the intervention and 

the measure are too similar (e.g., created for a specific intervention with intervention-specific 

knowledge), which can artificially inflate estimates. Alignment across these three areas results in 

cohesion between what’s targeted, measured, and interpreted and, with attention to other salient 

measurement properties like developmental relevance, can together create rigorous and robust 

measurement approaches. 

 An important thread throughout the three papers is the integral role measures play in 

understanding intervention impacts and concern about the lack of reported psychometric 

properties. In straightforward terms, Paper 1 provides an estimate of impacts of SEL 

interventions on children’s SEL skills organized by the CASEL and EASEL frameworks, Paper 

2 raises concerns about the limited reporting of psychometric information in SEL intervention 
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evaluations, and Paper 3 provides a concrete example of how Cronbach’s alpha overestimates 

reliability, introducing additional error into the scores and limiting the accurate interpretation of 

program impacts. This finding suggests that concern about the SEL intervention research base 

and the quality of measurement behind is warranted. Measures with low reliability have more 

measurement error than measures with high reliability. As a result, measures with low reliability 

estimate average impacts with additional error, creating underestimates of reported average 

impacts of SEL interventions on children’s social and emotional skills. To address this concern, 

all stakeholders interested in measurement and in improving children’s social and emotional 

skills (i.e., educators, measure developers, researchers, etc.) should report and encourage the 

consistent reporting of psychometric properties including, at the very least, Cronbach’s alpha, the 

number of items, and inter-item correlations. This requires a coordinated effort across the 

research, practice, assessment cycle. This could include engaging in research-practice 

partnerships between researchers and state and local education agencies to build capacity and 

develop systems to calculate, interpret, and report psychometric properties. Researchers can also 

raise technical questions to measure developers when deciding whether to use a measure in 

intervention research or when supporting administrators in their decision-making. Many 

measures are expensive to use and because of these financial stakes, developers may not report 

unfavorable or confusing psychometric properties or details about measure performance. 

Together, researchers and educators can make consistent reporting of psychometric properties an 

essential part of any decision-making process. 

Beyond their implications for practice, these papers suggest a number of directions for 

future research. First, the pattern of impacts in the SEL skills domain in Paper 1 raises questions 

about the malleability of SEL skills across development and whether certain skills or skill areas 
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are more malleable to SEL intervention during certain developmental periods. These findings 

could guide intervention and measure development and provide concrete guidance to educators 

interested in cultivating children’s SEL skills. There are many opportunities to further unpack 

these impacts by level of implementation, alignment with program targets, and by examining 

patterns of effects within SEL skill domains (when sample size and statistical power allow). 

Building on findings from Paper 2, future research can examine whether specific measures work 

well in particular developmental periods and can code and analyze additional measure 

characteristics such as whether a measure is created for a particular intervention, adaptations 

made, and variations in scoring procedures. Finally, in this dissertation I use language from the 

CASEL and EASEL skill domains to make the SEL intervention impact findings palatable and 

actionable. While I use the two most common SEL frameworks, a plethora of frameworks exist, 

meaning that these findings might not fully align with other operationalizations of SEL. 

Researchers should decide whether to encourage stakeholders to coalesce around fewer 

frameworks or whether to develop and share tools to make sense of evidence in the language and 

organization of skills across framework. Another question for future research is whether the 

CASEL and EASEL frameworks and organization of skills are empirically supported or whether 

a different configuration of skills may be both relevant to practice, grounded in theory, and 

empirically sound. 

Taken together, this body of work demonstrates the importance of looking closely at 

evidence and the measures used to generate it to understand the areas in need of more rigorous 

measures, to improve the SEL intervention evidence base, and to create tighter links between 

research, practice, and assessment. Strengthening measurement approaches can create a stronger 

evidence base about effective SEL interventions. Researchers, practitioners, and program and 
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measure developers must work to communicate clearly and with transparency and precision 

when discussing measures, developing evaluation plans, and interpreting findings. Advancing 

SEL research and practice in the face of critics who question its relevance and rigor requires 

working together to develop robust measurement approaches aligned with intervention targets, 

being clear about improvements needed to existing measures, and consistent, clear reporting of 

findings and measure characteristics. 
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Appendix A: Appendix to Chapter 1 

Appendix Table 1. List of constructs and measures removed from the SEL skills outcome 

domain and rationale 
Study 

Citation 
Construct 

(described by study) 
Construct Measure Rationale 

Bos et al., 

2019 

Social and 

emotional 

learning 

Adapted from the 

Conditions for Learning 

survey (AIR, 2012) 

This scale is about perceptions of their 

classmates’ skills (e.g., do they believe 

their classmates can manage their 

emotions?). It focuses on the 

environment instead of students’ own 

skills. 

Students’ 

expectations and 

rigor 

Adapted from Panorama 

student survey, Tripod 

survey, CCSR my voice, 

my school surveys 

(CCSR, 2014; MET, 

2012; Panorama 

Education, 2015). 

This scale asks children about their 

beliefs re: their teachers’ expectations 

for their performance and the support/ 

encouragement provided. It focuses on 

student beliefs about the people and 

environments around them, not about 

students’ own skills or behavior. 

Teachers’ view 

of student 

accountability 

Created for this study 

This scale asks teachers about their 

beliefs about student accountability and 

responsibility for their own learning. 

Sibinga et al., 

2016 

(1) Enjoyment 

and (2) Interest 

Differential Emotions 

Scale (Izard et al., 1993) 

The DES measures mood, or how often 

the individual has felt a particular 

emotion (e.g., enjoyment) over the past 

several weeks, not a social and 

emotional skill or behavior. 

McCormick 

et al., 2016 

Critical 

Thinking Skills 

 

Teacher Perceptions of 

Academic Competency 

Scale (ACES; DiPerna 

& Elliott, 2000) 

Included as a “confounding covariate” 

(i.e., predictor of student outcomes) not 

an outcome. 

McCormick 

et al., 2015 

Sustained 

Attention 

Subtest from the Leiter 

International 

Performance Scale–

Revised (Roid & Miller, 

1997) 

Included as a covariate. 
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Appendix A Figure 1. Most frequently represented skills in each CASEL Domain 

Note: List of the top skills included two or more times in each domain; domains with only one or 

two skills listed means that it was the only skill included more than once. 

 

Appendix A Figure 2. Most frequently represented skills in each EASEL Domain 
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Appendix B: Appendix to Chapter 2 

Appendix B Figure 1. Contour-enhanced funnel plots for all outcomes 

 

 

 



 107 

 

 

 



 108 

 

 

 



 109 

 
 

  



 110 

Appendix C: Appendix to Chapter 4 

Appendix C Table 1. Exploratory Factor Analysis (EFA) with long data showing two scales that 

align with previous uses of the A-TSRS 
Variable Factor1 Factor2 Uniqueness 

Classroom Awareness 0.6657 0.1503 0.463 

Positive Behavior Management 0.545 0.2416 0.5509 

Negative Behavior Management 0.5794 -0.0299 0.6757 

Attention Support 0.5687 0.1548 0.5899 

Consistency/Routine 0.8667 -0.0842 0.2937 

Preparedness 0.7627 -0.0889 0.4586 

Talk Aloud 0.2498 0.4521 0.6528 

Emotion Modeling -0.0077 0.7788 0.3977 

Emotion Expression 0.3177 0.4643 0.5785 

Emotion Regulation 0.1064 0.545 0.6503 

Social Awareness -0.0229 0.7619 0.4314 

Social Problem Solving -0.1412 0.6382 0.6369 

 

Appendix C Table 2. Cronbach’s alpha for the CSM scale 
Classroom Structure and Management 

Item Obs. Sign 
Item-test 

correlation 

Item-rest 

correlation 

Average 

interitem 

covariance 

alpha 

Classroom 

Awareness 
193 + 0.78 0.68 0.38 0.80 

Positive Behavior 

Management 
194 + 0.74 0.57 0.37 0.82 

Negative Behavior 

Management 
194 + 0.64 0.51 0.44 0.83 

Attention Support 194 + 0.73 0.56 0.38 0.82 

Consistency/Routine 194 + 0.84 0.75 0.35 0.78 

Preparedness 194 + 0.75 0.65 0.41 0.80 

Test scale     0.39 0.84 

Note: I used the long data file to calculate Cronbach’s alpha, meaning there is 1 row for each teacher-

rater-occasion combination 

 

  



 111 

Appendix C Table 3. Cronbach’s alpha for the SEO scale 
Social and Emotional Opportunities 

Item Obs. Sign 
Item-test 

correlation 

Item-rest 

correlation 

Average 

interitem 

covariance 

alpha 

Talk Aloud 194 + 0.67 0.47 0.51 0.79 

Emotion Modeling 194 + 0.82 0.69 0.43 0.73 

Emotion Expression 194 + 0.65 0.52 0.56 0.78 

Emotion Regulation 194 + 0.70 0.53 0.50 0.77 

Social Awareness 194 + 0.78 0.67 0.47 0.74 

Social Problem 

Solving 
193 + 0.63 0.48 0.56 0.78 

Test scale     0.50 0.80 

Note: I used the long data file to calculate Cronbach’s alpha, meaning there is 1 row for each teacher-

rater-occasion combination 
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