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As universal social-emotional learning (SEL) programs have become more common in K-12 schools, implementation practices have been found to affect program quality. However, research examining how multiple facets of program implementation interrelate and impact student outcomes, especially under routine conditions in schools, is still limited. As such, we used latent profile analysis (LPA) to examine implementation of a brief universal SEL program (Social Skills Improvement System SEL Classwide Intervention Program) in primary classrooms. Three latent profiles of implementation were identified based on dosage, adherence, quality of delivery, student engagement and teachers’ impression of lessons. Although results suggested that classrooms with moderate- and high-level implementation practices generally showed higher gains in student outcomes than those with low-level implementation, these differences did not reach statistical significance except for academic motivation. Implications for school-based universal SEL program planning, implementation, and evaluation are discussed.
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1. Introduction

School-based universal social-emotional learning (SEL) aims to teach foundational social-emotional skills at the classroom or school level as a public health approach to improving student outcomes through prevention and promotion programming (Greenberg et al., 2017). Although studies demonstrate that SEL programs can increase student prosocial skills and attitudes, lower problem behaviors, and enhance academic performance (Durlak et al., 2011; Taylor et al., 2017), implementation is an important determinant for the success of such programs in practice (Durlak and DuPre, 2008; Low et al., 2016). When programs with prior evidence of efficacy are not implemented as intended in the real world, schools may lose time, money, and ultimately, the desired benefits for students (Sanetti and Collier-Meek, 2019).

Through implementation science, dimensions of program implementation have been identified, which can serve as indicators of how evidence-based interventions translate into real-world delivery systems and capture variation across teachers and contexts (Proctor et al., 2011). Measuring and understanding these dimensions is a critical part of effectiveness trials in education, which allows decision-makers to evaluate the feasibility of intervention programs and the degree to which implementation practices affect program outcomes (O’Donnell, 2008). To date, there have been very few effectiveness trials of social-behavioral programs in authentic education settings (Chhin et al., 2018); therefore, little is known about how universal SEL programs are typically implemented under these conditions, including what contextual factors are associated with variation in implementation and what combination of approaches yield the most benefit to students in the real world. In addition to aiding educators in planning for resource allocation, training, and support for their local context, such information could also be helpful to intervention developers hoping to increase the feasibility and transportability of programs.

There is growing awareness that implementation is critical to understanding not just if universal SEL works for students and schools, but how and under what conditions it works (Jones et al., 2019). As implementation is widely considered a key influence on outcomes of prevention and intervention programs (Durlak and DuPre, 2008; Domitrovich et al., 2010; Durlak et al., 2011), SEL researchers are similarly moving away from examining whether implementation matters to focus on what aspects of implementation are most salient (Low et al., 2016). While implementation is multi-dimensional, implementation fidelity, which refers to the degree to which a program is delivered as intended by developers, has been studied most frequently in education science (Proctor et al., 2011; Durlak, 2016). Five aspects of implementation fidelity (i.e., dosage—amount delivered; adherence—components delivered as planned; implementation quality—competence in delivery; participant responsiveness—engagement/enthusiasm; and program differentiation—critical features that distinguish the program) have been identified as critical for achieving implementation that influences student outcomes (Dane and Schneider, 1998; Durlak and DuPre, 2008; Durlak, 2016).

A systematic review of 41 school-based mental health intervention studies found that aspects of implementation fidelity were positively associated with student outcomes 36% of the time; participant responsiveness most commonly (58%) related to intervention effects, with dosage (39%), adherence (28%), and quality (23%) observed less often (Rojas-Andrade and Bahamondes, 2019). These aspects are also thought to interact with each other within the context of systemic barriers and supports to promote benefits for students. For example, Carroll et al. (2007) proposed a conceptual model where interventions improve outcomes via adherence, with intervention complexity, implementation support, quality of delivery, and participant responsiveness moderating this relationship.

Individual efficacy studies of universal SEL programs have sought to identify and untangle the most important aspects of implementation for optimizing program outcomes, but findings have been mixed. For example, in one study of a preschool readiness program, student engagement and implementation quality were related to improvement in student outcomes, but program dosage was less salient (Domitrovich et al., 2010). Low et al. (2014) found that, while adherence did not influence program effects, higher classroom engagement in Steps to Respect: A Bullying Prevention Program (Committee for Children, 2005) was associated with more desirable student outcomes (e.g., student attitudes toward bullying, student climate and support).

Reyes et al. (2012) found no main effects for teacher training, dosage, and implementation quality on student outcomes of RULER Approach (Brackett et al., 2011), however, they did find an interaction effect. A combination of high attendance during training and high dosage had a positive impact on student social-emotional skills, but only in conjunction with above-average implementation quality; when implementation quality was low, high training attendance and dosage actually predicted negative student outcomes. In Humphrey et al.’s (2018) study of Promoting Alternate Thinking Strategies (PATHS; Greenberg et al., 1995), program fidelity and reach did not predict changes in student behaviors, but higher implementation quality and participant responsiveness were associated with lower reports of student externalizing behaviors. Surprisingly, however, higher dosage was associated with lower SEL skills and prosocial behaviors (Humphrey et al., 2018). Overall, these studies suggest a complex relationship between implementation and program outcomes that appears to differ by aspects of implementation, interventions, and outcomes assessed.

To date, most studies of universal SEL programs have examined independent variable-centered relationships between aspects of implementation and program outcomes (Durlak and DuPre, 2008; Low et al., 2016). As Durlak (2016) noted, though, implementation components can interact with one another, and despite evidence suggesting better implementation is associated with more promising program outcomes, there is a lack of systematic investigation of how patterns of implementation factors relate to different program outcomes. While traditional variable-centered analyses (e.g., Analysis of Variance, correlation, and regression) have been widely used in many implementation studies, these methods may be insufficient for examining inter-relationships among multiple implementation measures (Laursen and Hoff, 2006; Hennessey and Humphrey, 2020). Furthermore, variable-centered approaches assume that the population is homogeneous in terms of how predictors impact outcomes (Laursen and Hoff, 2006; Cheng et al., 2021). As such, studies that employ variable-centered analytic approaches may fail to account for the heterogenous inter-relationships between implementation aspects and program outcomes within a population. Variable-centered approaches also might not be able to detect heterogeneity of small subpopulations when sample size is small (Muthén and Muthén, 2000). In contrast, person-centered analytic approaches, such as latent profile analysis (LPA) and latent class analysis (LCA), can be used to identify unobserved subgroups that share similar characteristics to examine population heterogeneity (Laursen and Hoff, 2006) without making assumptions (e.g., linear and homogenous relationship) that traditional variable-centered approach would (e.g., Magidson and Vermunt, 2005). Person-centered models are particularly well-suited to address questions regarding whether combination of multiple implementation variables have differential effects on program outcomes. Specifically, they are helpful when exploring combined effects of many predictors on outcomes given traditional moderation analyses have limited capability to test all possible interaction terms (Spurk et al., 2020).

Acknowledging the multi-faceted and multiplicative nature of implementation, the likely dynamic interplay between implementation aspects, and the lack of clarity about what matters most for school-based SEL, recent studies have identified person-centered profiles of implementation using multiple indicators and investigated their association with student outcomes. We located two studies that explored how the dynamic interplay of multiple implementation measures affect outcomes of universal SEL programs. Low et al. (2016) examined how patterns of dosage, adherence, student engagement, and program differentiation of Second Step (Committee for Children, 2012) influenced student outcomes and found three latent classes: high-quality, low-engagement, and low-adherence. The analysis sample consisted of 160 teachers who implemented Second Step in kindergarten, first, or second grade. Low et al. (2016) used LPA to identify subgroups of implementation classrooms. All the implementation measures were based on teacher’s weekly self-reports. Multilevel prediction models (i.e., students nested within classrooms) were adopted to examine the effect of profile membership on student gains in SEL competencies, functioning, and disruptive behavior while controlling for proactive classroom management and percentage of English Language Learners in the classrooms. Because only the low-engagement group showed associations with poorer student outcomes, Low and colleagues identified student engagement as the most pivotal aspect of implementation, though they acknowledged it was a necessary but not sufficient requirement for program success.

Using hierarchical cluster analyses of observational data, Hennessey and Humphrey (2020) also identified four profiles of implementation for PATHS (Greenberg and Kusche, 1993) based on adherence, quality, dosage, reach, and engagement. The analysis sample was composed of 45 schools that implemented the program for children 9–11 years of age. Multilevel linear models (i.e., students nested within classrooms) were used to examine the association between clusters and student outcomes. Hennessey and Humphrey did not find evidence linking the PATHS implementation profiles and student academic outcomes (e.g., reading, writing, and math) controlling for student gender, percentage of free/reduced-price lunch eligibility, and academic outcomes at baseline, however. The authors noted that their profiles were primarily differentiated by dosage, as the other aspects of implementation were relatively high and stable across their sample.

Given the limited number of studies that have utilized person-centered methods to examine universal SEL implementation patterns, it is difficult to synthesize their results. The two aforementioned studies (Low et al., 2016; Hennessey and Humphrey, 2020) differed in the methods of assessing implementation (teacher-report vs. observer-report), outcomes of the implementation (SEL competency vs. academic achievement), and covariates included in the prediction models. These factors may at least partially explain why the two studies yielded different profiles of implementation and patterns of association between profile membership and student outcomes. Both studies also treated implementation clusters or profiles as known groups and did not account for measurement error in classifications in their analysis of implementation outcomes. Notably, both studies were efficacy trials in which external (researcher-provided) support mechanisms such as training, coaching, and/or monitoring were in place to support implementation. To our knowledge, there currently are no published universal SEL studies that have used person-centered methods to examine implementation profiles using data from effectiveness trials (i.e., program conducted under routine conditions where implementation efforts are driven by schools and in accordance with their typical practices and available resources).

It is important to note that contextual factors at community, school and teacher levels also have been found to influence SEL program implementation (Durlak and DuPre, 2008; Anyon et al., 2016; Durlak, 2016). Domitrovich et al. (2008) proposed a conceptual framework that synthesized macro-level (e.g., policies and funding), school-level (e.g., resources, school climate and culture), and individual-level (e.g., teachers’ buy-in, confidence in delivery, professional training) determinants of school-based implementation. Similarly, studies have indicated a consistent positive association between teacher buy-in and aspects of implementation. For example, Beets et al. (2008) found that school climate affected teachers’ beliefs and attitudes toward a school-based prevention program, Positive Action (Flay et al., 2001), which in turn impacted implementation dosage and adherence. Anyon et al. (2016) similarly found that teachers’ lack of buy-in, affected by their principal’s commitment or time pressure for academic-focused instruction, was a barrier to program delivery. Finally, Domitrovich et al. (2019) observed that teachers with positive attitudes toward the program tended to deliver SEL lessons more frequently, and their perceptions of SEL culture predicted material usage and quality of delivery.

Understanding the individual, school, and community factors associated with profiles of school-based universal SEL implementation can provide insights into what may facilitate or impede teacher practices. In Low et al.’s (2016) study, profile membership did not differ by individual-level factors such as gender, race, ethnicity, education, or grade taught; however, a larger number of older/more-experienced teachers were in the low-adherence class, while younger/less-experienced teachers tended to be in the low-engagement class. Nevertheless, their study did not examine other potential influences at the classroom- or school-level. Similarly, Hennessey and Humphrey (2020) did not examine any relationships between profile membership and contextual factors.

Implementation appears to play a critical role in accounting for the variability of school-based SEL program outcomes (Reyes et al., 2012; Low et al., 2014, 2016); however, few studies have attempted to examine patterns of implementation that are associated with program outcomes and contextual factors under typical conditions in schools. The goal of the current study was to examine the implementation practices (e.g., adherence, dosage) of teachers implementing the Social Skills Improvement System SEL Classwide Intervention Program (SSIS SEL CIP; Elliott and Gresham, 2017), a universal program designed to improve students’ prosocial skills and reduce problem behaviors (DiPerna et al., 2015). Using data from an effectiveness trial conducted under routine conditions, the primary aims of the study were to (a) examine if there are different patterns of program implementation and (b) determine if observed implementation patterns are associated with contextual factors and student outcomes. Our specific research questions included:

1. Are there different profiles of SSIS SEL CIP implementation classrooms based on dosage, adherence, quality of delivery, student engagement, and teachers’ impression of lessons?

2. What are the contextual characteristics of the profiles of implementation?

3. Are profiles of implementation associated with student outcomes?

Results of this study can broaden our understanding of how evidence-based programs realistically translate into schools and potentially provide insight into “what works best” for developing and delivering school-based SEL programming.



2. Materials and methods


2.1. Participants

The analysis sample for this study consisted of 41 first- and second-grade classrooms from 13 elementary schools in the South Atlantic, East North and West North Central regions of the U.S. The number of participating classrooms within an individual school ranged from 1 to 6 (median = 3). The racial composition of the analyzed student sample (N = 354) was approximately 44.9% white, 30.2% Black/African American, 22.0% Hispanic/Latine, 4.5% other, 3.1% Asian, <1% American Indian/Alaskan Native, and < 1% Native Hawaiian or Other Pacific Islander.1 Most students (95.5%) spoke English as their primary language. At the time of baseline data collection, about 6.5% of students were receiving special education services, and 23.4% were receiving supplemental services (e.g., Title 1, reading support, tutoring). The analyzed teachers (N = 41) were predominantly female (i.e., 90.2%), white (i.e., 78%), and native English speakers (i.e., 90.2%). About 9.8% of teachers were Hispanic/Latine, 4.9% were Black/African American, and 2.4% were Asian, other, or unknown. Approximately half (46.3%) were teaching Grade 1, with 63.4% of participating teachers having a Bachelor’s degree and 36.6% having a Master’s degree. The sample reported 14.39 years of teaching experience on average, and 34.3% had specialized teaching certificates in addition to regular education.



2.2. Measures


2.2.1. Aspects of implementation

To assess teachers’ program delivery, data were collected regarding five aspects of implementation: dosage, adherence, quality of delivery, student engagement, and teacher’s weekly impression of lessons. When possible, observer report was used (i.e., adherence, quality, student engagement); dosage, adherence, student engagement, and lesson impressions were assessed with teacher report.

Dosage was assessed via weekly and end-of-year survey responses. Specifically, teachers indicated the lesson(s) they taught each week and reported the completion of lessons again at the end of the implementation period (which corresponded with the end of the school year). These data sources were cross-referenced to create two dosage indicators: the number of lessons taught from the “core” SSIS SEL CIP units (out of 30 lessons across 10 core units) and the total number of lessons implemented across all units (out of 69 total lessons across 23 units).2 The average number of core lessons implemented across classrooms was 23.23 (SD = 5.90, range = 7–30), and the average number of total lessons implemented was 26.20 (SD = 8.50, range = 7–46).

Adherence includes four indicators. Self-reported adherence was teachers’ rating of their own adherence to the lesson scripts on a 5-point scale (1 = Not at all to 5 = Completely). The composite score was the average across weeks. Observed steps measured the completion of steps described in the curriculum (i.e., tell, show/do, practice) via classroom observation. Each step was scored as 0 (Non-occurrence) or 1 (Occurrence), and the percentage of steps completed was averaged across lesson observations. Observed adherence reflected observers’ ratings of the degree to which teachers followed the verbal script of the SSIS SEL CIP lessons using a 5-point scale (1 = 0–20% to 5 = 81–100%). Observed level of implementation assessed the extent to which teachers implemented the primary sections of each lesson (i.e., tell, show/do, practice, monitor progress, generalize) using a 5-point scale (1 = Not at all to 5 = Completely), and a composite score was averaged across sections. Interrater agreement was 92.15% for observed steps, 76.7% (90% with 1-point tolerance for disagreement) for observed adherence, and 62.92% (87.9% with 1-point tolerance) for observed level of implementation.

Observed quality of delivery was assessed during independent lesson observations. Specifically, observers completed five items that measured preparedness, enthusiasm, responsiveness to questions, clarity of presentation, and skill in facilitating activities using a 5-point scale (1 = Not at all to 5 = Completely). A composite score was computed for each lesson and then averaged across weeks. Interrater agreement was 72% (96.5% with 1-point tolerance).

Student engagement assesses students’ active engagement, enthusiasm/interest, and understanding of lesson using teachers’ and observers’ report. Teachers responded to three questions regarding student engagement during weekly lessons using a 5-point scale (1 = Very low to 5 = Very high). Observers rated the same items after each lesson observation, and the interrater agreement on lesson observations conducted by two independent observers was 65% (95% with 1-point tolerance).

Weekly impression of lessons was measured via a single question using a 5-point scale (1 = Poor, 2 = Fair, 3 = Acceptable, 4 = Very good, 5 = Excellent) that teachers completed weekly throughout the implementation period. The item was “Overall, how would you rate the lessons you taught during the current week?” The composite score was averaged across weeks. This item was used to assess teachers’ overall judgment of SSIS SEL CIP lessons that were taught during that week.



2.2.2. Student outcomes

Social skills and problem behaviors were rated by teachers using the social skills improvement system rating scales-teacher form (SSIS-RST; Gresham and Elliott, 2008). The Social Skills scale measures communication, cooperation, assertion, responsibility, empathy, social engagement, and self-control, whereas the Problem Behavior scale assesses externalizing, bullying, hyperactive-inattentive, internalizing, and autistic behaviors. Items in both scales use a 4-point format (0 = Never to 3 = Almost always). The SSIS-RST demonstrated sound psychometric evidence (e.g., [image: image] = 0.88–0.98; DiPerna et al., 2018).

Approaches to learning were measured using teacher’s ratings on the Academic Competence Evaluation Scales (ACES; DiPerna and Elliott, 2000). The Motivation scale assesses students’ learning attitudes, persistence, and interest. The Engagement scale measures students’ attention and participation in academic activities. Items on both scales were rated using a 5-point format (1 = Never to 5 = Almost always). Both subscales showed strong psychometric evidence (e.g., [image: image] = 0.95–0.98; DiPerna et al., 2018). Composite scores for each scale were converted to item response theory (IRT) scores to ensure the equivalence of assessment at the pre-test and post-test.



2.2.3. Multilevel contextual factors

School-, teacher-, and class-level demographic information were collected during the year of the study. School information included percent of children eligible for free/reduced-price lunch, percent of racial/ethnical minority children, school size, and location. Teachers provided information about their own demographic characteristics including gender, race/ethnicity, certification, educational level, primary language, and years of teaching experience.

The classroom assessment scoring system: kindergarten-third grade scale (CLASS K-3; Pianta et al., 2008) was used to evaluate the instructional climate of participating classrooms. Research staff observed the implementation classrooms and completed ratings in regard to emotional support, instructional support and classroom organization. Each item was rated by two observers on a 7-point scale (1 = low to 7 = high). Intraclass correlations for paired CLASS observations have been shown to be acceptable (0.65–0.76; DiPerna et al., 2018).

The Teacher SEL Beliefs scale includes four items reflecting teachers’ comfort with teaching SEL, 4 items assessing commitment to SEL, and four items measuring perceived school culture relative to SEL (Brackett et al., 2011). The internal consistency for each subscale was good ([image: image]). The assumptions supporting social-emotional teaching (ASSET) scale assesses teachers’ beliefs about the degree to which SEL skills are malleable, compatible, and influential (Hart, 2021). The internal consistency for ASSET subscales and total score were satisfactory ([image: image]).

Lastly, teachers were asked on an end-of-year questionnaire to indicate their opinion about the percent of school time should be allocated to facilitate academic or SEL skills. The question was “What percentage of early elementary students’ (Grades 1–2) school time should be focused on each domain?” and included response options for academic subject areas (reading, math, etc.) as well as SEL. The total percentage across all the domains were required to sum to 100%.




2.3. Procedure

The larger effectiveness trial was approved by the university’s Institutional Review Board. Consistent with the goal of testing the effectiveness of the SSIS SEL CIP, districts that were already considering adopting a universal SEL program in the early grades as part of their typical practice were recruited to participate. With the goal of reaching geographically diverse school sites, information about the trial was distributed through online platforms and national professional networks. School representatives who requested more details were provided with additional information through individual conversations. Prior to enrolling a school into the study, we sought and received permission to conduct the research with administration according to district guidelines. In addition, active teacher and parent consent was obtained prior to data collection. Schools were randomly assigned to treatment condition such that, within each school, the SSIS CIP SEL was taught in either first- or second-grade classrooms while the other grade levels maintained business-as-usual practices. Data from classrooms assigned to the treatment condition were used for this study.

The SSIS SEL CIP includes 10 core instructional units and 13 advanced units (3 lessons per unit) that focus on social and emotional skills that a national sample of U.S. teachers identified as important to student success (e.g., listening to others, paying attention to your work, asking questions). Each SSIS SEL CIP lesson requires approximately 25–30 min and features multiple instructional phases (i.e., telling, showing, doing, practicing, monitoring progress, and generalizing) to promote skill acquisition and generalization. Materials include a teacher guide with scripted lesson plans, brief video clips that demonstrate examples and non-examples of social behaviors, scenarios describing common classroom scenarios for role plays, and cue card with emotion emojis. Because the goal of the larger project was to examine student outcomes under typical conditions (levels of support) and practices, teachers and schools decided how much, how often, and in what way to plan for and deliver SSIS SEL CIP units. Most teachers (79.5%) reported that they planned for implementation by preparing on their own, 38.5% reported planning with colleagues, and only about 12.8% attended a training conducted by their school or district.

Teachers’ self-report and independent direct observations were completed to measure implementation fidelity of the SSIS SEL CIP. Teachers completed weekly surveys via online questionnaires to report the number of lessons completed, and rate the degree of adherence to the curriculum, quality of delivery, and student engagement. Teachers were compensated for their time spent completing questionnaires. Trained research assistants completed direct observations of implementation classrooms and rated teacher’s adherence, quality of delivery, and student engagement. The average number of lessons observed per teacher was 5.40, with a minimum of three and a maximum of seven. Eighteen percent of observations were completed by paired observers. Student measures were completed immediately before and after program implementation.

The study duration was one school year. The SSIS SEL CIP materials were provided to the implementing grade levels prior to the baseline data collection window and then shared with the control classrooms at the end of post-test data collection.



2.4. Statistical analysis

The first step was to conduct a latent profile analysis (LPA) on implementation measures (i.e., dosage, adherence, quality, student engagement, and weekly impression of lessons) to explore if there were different patterns of classroom implementation of the SSIS SEL CIP. LPA is a statistical approach for identifying latent subgroups based on a set of observed indicators (Ferguson et al., 2020). LPA models can produce estimates of membership probability for each participant so that individuals sharing the same pattern of indicators are categorized into the same underlying class (Spurk et al., 2020). In this study, LPA was used as an exploratory tool to identify profiles in which classrooms shared similar patterns of implementation.

Multiple models were fitted to generate 1 to 4 latent profiles. Each model was compared against the previous one [i.e., (k-1) profiles] according to Akaike’s Information Criterion (AIC), Bayesian Information Criterion (BIC), Sample-size Adjusted BIC (SABIC), entropy, LMR (Lo-Mendell-Rubin likelihood ratio test), and VLMR (Vuong-Lo-Mendell-Rubin likelihood ratio test). A smaller value of AIC, BIC, SABIC and a higher entropy indicate that a model fits better to the data (Ferguson et al., 2020). LMR and VLMR were used to test whether the model with [k] profiles fits better than the one with [k-1] profiles. A non-significant test result suggests that the more parsimonious model is better fitting (Smith et al., 2021). We selected the final model based on all fit indices and interpretability of the profiles.

After the number of latent profiles were determined, the second step was to examine the association between the profile membership and contextual variables to identify ones that differed across profiles. Profile membership was determined based on the probability estimates produced by the solution of the chosen number of profiles (i.e., classrooms were assigned to the profile to which they had the highest probability of belonging). Contextual variables included school-, teacher-, and classroom-level demographic characteristics. Chi-square tests were conducted to examine whether profiles were associated with categorical factors (e.g., school location, teacher’s certification, educational level). One-way ANOVA was used to test mean differences across profile for continuous variables (e.g., classroom environment, SEL belief, years of teaching). Due to the large number of contextual variables and the small classroom-level sample size by profile, judicial selection of contextual factors was necessary. We used this approach to identify statistically significant factors that should be considered for the next step of distal outcome analyses.

The third step was to explore the associations between implementation profile membership and outcomes of social skills, academic motivation, engagement, and problem behaviors controlling for contextual factors. We used auxiliary regression models for this purpose because they allowed auxiliary variables (contextual factors) to predict both profile membership and distal outcomes. Specifically, the manual BCH (Bolck et al., 2004) approach in Mplus was used because it could preserve profile membership and account for measurement error (Asparouhov and Muthén, 2014). Clustering by schools was accounted for by adjusting standard errors in Mplus using the cluster and “analysis = complex” commands. Robust maximum likelihood estimator (MLR) was used to estimate model parameters due to its robustness against violation of assumptions (e.g., normality) and ability to generate less biased estimates of parameters in comparison with the traditional maximum likelihood approach (Bakk and Vermunt, 2016).

A common-slope model was specified for each of the outcome variables to hold contextual factors constant across profiles. We fitted the model by constraining the regression slopes for covariates to be equal across profiles to estimate adjusted profile mean outcome differences (i.e., control for covariates). Contextual covariates included grade level, percentage of supplemental educational services, teaching experience, classroom organization, instructional support, and percentage of free/reduced-price lunch eligibility. These contextual variables were selected because they varied significantly across profiles and were included as covariates in prior implementation studies (Domitrovich et al., 2010; Reyes et al., 2012; Low et al., 2014, 2016; Cross et al., 2015; Humphrey et al., 2018). Even though percentage of students receiving supplemental services at classroom level was rarely examined in implementation studies, a previous efficacy trial of the SSIS-CIP (DiPerna et al., 2018) suggested that supplemental services had a negative effect on social skills and academic motivation. Therefore, it was included as a covariate in predicting outcome gains.

To account for baseline difference in student outcome variables, we calculated reliable change (RC) scores that reflect how much change occurred during the implementation period. The RC scores were computed by subtracting the pre-test scores from the post-test and then dividing the difference scores by the standard error of the difference (Jacobson and Truax, 1991). If the RC score is larger than critical values (e.g., z = +/−1.96 at [image: image] level of 0.05), the pre-post change is considered statistically reliable (Ferguson and Splaine, 2002). The sign of RC scores indicates the direction of change from pre-test to post-test. The RC score was used in the analysis because, first, we were interested in within-person change rather than relative change; second, it facilitated interpretation by accounting for standard error of measurement (i.e., whether the amount of pre-post change was reliable or due to random error) and was commonly used to decide clinical significance in mental and behavioral health (Ferguson and Splaine, 2002).

It is important to emphasize the exploratory nature of these analyses given the relatively small overall class-level sample size (N = 41) limits statistical power in detecting profile differences in both contextual factors and outcome gains. As such, the relevant results should be interpreted accordingly.




3. Results


3.1. Latent profiles of implementation classrooms

Descriptive statistics and intercorrelations for the implementation measures are presented in Table 1. There was a salient difference in variability of teacher’s self-report and direct observation in terms of adherence and student engagement. It appears that teacher self-reported ratings of adherence were moderately associated with direct observations of adherence, with Pearson’s r of 0.38. However, student engagement reported from teachers and their weekly impressions of lessons were weakly associated with all observer-reported implementation measures (|Pearson’s r| < 0.10).



TABLE 1 Summary of descriptive statistics and intercorrelations for the implementation measures.
[image: Table1]

To address the first research question, models with 1–4 latent profiles were fitted. Table 2 presents the fit statistics for each of the models. The 4-profile solution had a non-positive definite matrix and was difficult to interpret, therefore it was eliminated from further consideration. The entropies of the 2- and 3-profile solutions were equivalent (entropy = 0.974), which indicated a high classification certainty for both models (Ferguson et al., 2020). Smaller values of AIC, BIC and SABIC suggested the 3-profile solution was fitting better than the 2-profile. The difference in BIC (i.e., [image: image]> 10) also provided strong evidence in support of the 3-profile model (Raferty, 1995). However, the non-significant results of VLMR and LMR tests suggested the 2-profile solution was better fitting (p > 0.05) than the 3-profile. Given the mixed results from multiple indices, we decided to retain the 3-profile solution because it provided more interpretive information.



TABLE 2 Latent profile analysis (LPA) model fit summary and profile proportions.
[image: Table2]

Table 3 displays the descriptive data for the implementation measures by three latent profiles. Original scores from each measure were standardized to ease the interpretation of results across measures. One-way ANOVA and Tukey’s HSD were conducted to compare the average variable scores across profile. Measures with asterisks indicate significant differences across profiles, and superscripts (i.e., a, b, and c) indicate significant pairwise differences. It suggested, for example, means of observer-reported adherence, quality of delivery and student engagement for Profile 1 were significantly lower than the other two profiles, and Profiles 2 and 3 differed by one standard deviation on most of the measures. As such, the 3-profile solution provided more information of implementation patterns compared to the 2-profile solution which only identified High and Low profiles.



TABLE 3 Descriptive statistics of the implementation scores by profile.
[image: Table3]

It is noticeable that the profile sizes found in the 3-profile solution were small, especially for the smallest profile (N = 5). However, profile separation or the distance between profiles dictates the sample size required and hence power to detect the correct number of profiles in LPA (e.g., Tein et al., 2013; Ferguson et al., 2020). The high entropy of 0.974 for the 3-profile model suggests a high degree of profile separation certainty. Also as shown in Figure 1, the three profiles varied on the majority of the implementation measures, except for teachers’ report of student engagement and weekly impression of lessons.

[image: Figure 1]

FIGURE 1
 Mean scores of implementation measures by profile. Steps_O, Observed steps; Adherence_O, Observed adherence; Level_O, Observed level of implementation; Engagement_O, Observed student engagement; Core_T, Teacher reported number of core lessons taught; Total_T, Teacher reported number of total lessons taught; Adherence_T, Teacher reported adherence; Engagement_T, Teacher reported student engagement; Rating_T, Teacher’s weekly impression rating of lessons.


Based on the 3-profile solution, five classrooms (12%) were classified to the first profile in which teachers completed fewer lessons with less adherence and quality, and students showed lower level of engagement. Therefore, we characterized this group of classrooms as the “Low Implementation” Profile (Low IP). The second profile included 15 classrooms (37%) that reported lower dosage but moderate adherence, quality, and student engagement. Notably, the direct observation and teachers’ report yielded somewhat inconsistent ratings of adherence and engagement. Due to the small variability of teacher-reported ratings, we focused on the observational ratings and labeled this group as the “Moderate Implementation” Profile (Moderate IP). Twenty-one classrooms (51%) in the third profile completed the most lessons and had the highest ratings on all observational assessments, thus we labeled them collectively as the “High Implementation” Profile (High IP).



3.2. Contextual characteristics of the three implementation profiles

To address the second research question, we examined the contextual characteristics of the three profiles at the school, class, and teacher levels (Table 4). Results suggested that the 5 Low IP classrooms were all in the second grade and from two schools located in suburban districts (in the South Atlantic and East North Central regions of the United States). They had the smallest percentage of students receiving free/reduced lunch (37.80%), students of color (53.40% at school level; 38.25% at class level) and students receiving supplemental services (14.35%). Nevertheless, they had the highest percentage of students receiving special educational services (12%). Three teachers (60%) were female, two teachers (40%) received both regular and special education certificates, and one teacher (20%) was racial/ethnical minority. Teachers had the greatest amount of prior teaching experience (M = 20.60, SD = 9.34), and they tended to believe that more school time should be allocated to foster academic skills (55% of the school day) than social-emotional skills (11.25%).



TABLE 4 Contextual characteristics of the three latent profiles.
[image: Table4]

The 15 Moderate IP classrooms were from eight schools distributed across rural, suburban, and urban districts. These classrooms were located in schools serving a significantly higher percent of students (86.79%) receiving free/reduced-price lunch and a marginally significantly higher percent of students of color (73.36% at school level; 72.24% at class level). These classrooms also were observed to have the lowest levels of instructional support and classroom organization. Only one teacher (7%) was male, four teachers (27%) received regular and other credential, and four teachers (27%) were racial/ethnical minority.

The 21 High IP classrooms were from 10 schools with diverse student populations (53.76% Students of color at school level; 51.64% at class level) where nearly 6 in 10 students who were eligible for free/reduced lunch (58.71%). One teacher (5%) was male, three teachers (14%) were racial/ethnical minority and eight teachers (38%) received other credential along with regular educational certificate. The average years of teaching experience was 13.86, which was close to the Moderate IP but much lower than the Low IP classrooms. These classrooms demonstrated significantly higher levels of instructional support and classroom organization relative to the Moderate IP classrooms.

Significant associations were found between profiles and grade ([image: image]), school location ([image: image]) and teachers’ primary language ([image: image]). However, results must be interpreted with caution because there were a few zero counts in the frequency tables. Significant mean differences were only detected for percentage of students receiving free/reduced-price lunch, classroom organization, and instructional support. We also examined the distribution of classrooms by schools across profiles and found that each profile was represented by more than one school (2, 8, and 10 schools in Profiles 1, 2, and 3, respectively). Selected covariates were included to predict profile membership using the BCH approach. Profile classification generated from the BCH approach was consistent with the results from one-step LPA (i.e., 3-profile solution). Auxiliary regression analysis was adopted to examine the association between covariates and profile. Results indicated that only percentage of free/reduced-price lunch eligibility was marginally associated with profile membership. Classrooms with higher percentage of free/reduced-price lunch eligibility were more likely to be assigned to Moderate or High IPs compared to Low IP.



3.3. Association between profile membership and student gains

We used the probability of profile membership to predict student gains in social skills, problem behaviors, academic motivation, and engagement after controlling for grade level, teaching experience, percentage of students receiving supplemental services, percentage of free/reduced-price lunch eligibility, classroom organization, and instructional support. School-, teacher- and class-level covariates were included in the auxiliary regression models to account for the nonequivalence across profiles and their potential influence on student gains suggested by previous studies (e.g., Domitrovich et al., 2010; Cross et al., 2015).

The auxiliary regression model results are shown in Table 5 by outcome variables. Intercepts 1, 2, and 3 represent the adjusted mean of gains for Profiles 1, 2, and 3, respectively, when covariates were kept constant. In examining the direction and relative magnitude of gains shown in Table 5, the Moderate IP classroom mean gains appeared highest in social skills, academic motivation, and academic engagement, followed by the High IP classrooms. The Low IP classrooms appeared to show reductions in social skills, academic motivation, and academic engagement over time. High IP classrooms demonstrated a reduction in problem behaviors, while both Moderate and Low IP classrooms showed an increase. It is important to note that these observations about the means are descriptive; we discuss statistically significant differences among profiles using confidence intervals in the next section.



TABLE 5 Common-slope model estimates by outcome variables.
[image: Table5]

The estimates of the mean gains for each outcome with 95% confidence intervals are shown in Figure 2. Intervals for adjusted means that did not overlap indicated significant difference between the adjusted means. There were no statistically significant differences in adjusted gains of social skills, problem behaviors, or academic engagement across profiles. However, the Moderate [95% CI = (0.20, 0.82)] and High IP classrooms [95% CI = (−0.25, 0.53)] showed significantly higher gains in academic motivation compared to Low IP [95% CI = (−1.55, −0.41)], even though no significant difference was found between the Moderate and High IP classrooms. Across profiles, second grade classrooms had a significantly higher gain in social skills (b = 0.38, SE = 0.13, p = 0.003), and classrooms with higher classroom organization tended to gain more in social skills (b = 0.35, SE = 0.11, p = 0.001). Percentage of free/reduced-price lunch eligibility appeared to be negatively associated with gains in academic motivation (b = −0.86, SE = 0.37, p = 0.022) and engagement (b = −0.89, SE = 0.39, p = 0.021). Results also suggested that instructional support was negatively associated with student gains in academic engagement (b = −0.32, SE = 0.12, p = 0.009).
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FIGURE 2
 Auxiliary regression estimates of student gains with 95% CIs by Profile. Low, Low implementation profile; Mod, moderate implementation profile; High, high implementation profile. Mean outcomes are adjusted for grade, teaching experience (yrs), percentage of students eligible for free/reduced-price lunch (% SFR), classroom organization (CO), instructional support (IS), and percentage of students receiving supplemental education service (% SUPED).





4. Discussion

The study identified three latent profiles of implementation of the SSIS SEL CIP under routine implementation conditions based on dosage, adherence, quality of delivery, student engagement, and weekly impression of lessons. The Low IP included about 12% of the classrooms and was characterized by low dosage, low fidelity to instructional scripts, less quality of implementation, and lower student engagement in the program lessons. The Moderate IP was comprised of about 37% of the classrooms; these classrooms demonstrated lower dosage but average adherence, quality of delivery, and engagement. About half of the classrooms fell into the High IP in which teachers delivered a greater number of lessons with high quality, the program was implemented with high adherence, and students appeared to be engaged to a high degree in the lessons.

It is important to note that the three profiles were labeled primarily based on observational data instead of teachers’ self-report. Data collected directly from teachers (e.g., student engagement, impression rating) demonstrated limited variability. Social desirability may have played a role in the limited variability; however, one additional explanation is that the question used to solicit teachers’ overall reflection on the lessons taught during that week was fairly broad and could have been interpreted differently across teachers, with some potentially rating the quality of curriculum and others potentially rating the quality of delivery (or some combination of the two). Student engagement reported by teachers and their impression rating of the lessons were also weakly associated with observer-reported implementation measures. A possible explanation could be that teachers and observers had different perceptions of implementation, particularly how students were engaged in SEL class activities. Teachers provided their perceptions of implementation practice retrospectively at the end of each week, whereas observers provided their ratings on individual lessons they observed in real-time. In their seminal meta-analysis, Durlak et al. (2011) noted that observational data are more objective and appear to be more correlated with program outcomes than teacher report data, and therefore recommended to use direct observation for implementation analysis if it is possible. One noticeable difference between our study and prior profile research is that we used different methods to assess implementation practices. Low et al. (2016) used teacher-reported rating, and their profile classification gave more weight to engagement and adherence than dosage and generalization. Hennessey and Humphrey (2020) adopted observational data, and the clusters they identified were primarily based on dosage. Our study used both teacher- and observer-reported rating of implementation and results suggested that adherence, quality of delivery, and student engagement may play an integral role in differentiating profiles. Given the interpretation of program outcomes relies upon accurate assessment of implementation, there is a need for future research that incorporates and evaluates multiple methods to measure program implementation.

Regarding contextual factors, we found that the Moderate IP classrooms were comprised of a significantly higher percentage of students with free/reduced-price lunch eligibility. In addition, these classrooms were observed to have significantly lower instructional support and classroom organization than the High IP classrooms. Teachers also reported putting more daily instructional emphasis on social-emotional skills (21.79%) in the Moderate profile than the others. This suggests that teachers’ emphasis on social-emotional skills across and throughout the school day and their interactions with students may facilitate the development of these skills even in the context of lower dosage of a formal SEL program. The Low IP teachers had the greatest amount of teaching experience and tended to place more daily instructional emphasis on academic skills (55%) than social-emotional skills (11.25%). Prioritizing academic instruction is perhaps the most likely reason why Low IP teachers completed fewer lessons with fidelity. This finding also supports the argument that time pressure for academic instruction may be a barrier to SEL program delivery in some schools and classrooms (Anyon et al., 2016). Even though prior literature suggests school climate and teacher’s SEL beliefs may affect implementation (Durlak and DuPre, 2008; Durlak, 2016), our current study did not yield evidence to support this hypothesis. There are at least two possible explanations. First, the small sample size and resulting lower levels of statistical power may have been insufficient to detect significant differences; second, teacher’s self-reported ratings may have been affected by social desirability, resulting in response patterns that were more positive than reality (Holden and Passey, 2009).

In investigating the association between profile membership and student gains, we found only one statistically significant difference. Moderate and High IP classrooms demonstrated higher gains in students’ academic motivation compared to Low IP classrooms and controlling for contextual factors. Although not reaching a threshold of statistical significance, based on the adjusted means, the Moderate and High IP classrooms appeared to have more positive gains in social skills and academic engagement, with Moderate IP showing the most benefit. The Low IP classrooms, however, had negative gains in all of the outcomes. One noteworthy consideration is that increasing dosage beyond a certain threshold may not necessarily relate to improved student outcomes resulting from implementing universal SEL, which is consistent with and extends prior efficacy research (Domitrovich et al., 2010; Reyes et al., 2012; Humphrey et al., 2018). For example, Hennessey and Humphrey (2020) found their profiles, which were primarily differentiated by dosage, did not appear related to students’ academic outcomes and Low et al. (2016) suggested that aspects of implementation delivery that are harder to manualize (e.g., implementer competency and student engagement) are necessary for maximal program benefit. In this sample, with the same amount of lessons completed, the Moderate IP classrooms showed higher gains in academic motivation compared to the Low IP classrooms; however, teachers in the Moderate IP classrooms delivered the lessons with higher adherence, quality, and student engagement.

The difference between student outcomes in the Moderate and High IP classrooms was not statistically significant in any of the outcomes, suggesting that there may be a certain threshold of covered content and implementation practices that result in the greatest benefit. Identifying such “core components” (Lawson et al., 2019; Wigelsworth et al., 2021) of SSIS SEL CIP implementation is an important direction for future research. In general, classrooms where lessons were delivered with higher levels of adherence and quality, as well as engaged students in class activities more often, were associated with higher gains in prosocial behavior, academic motivation, and engagement. This finding is consistent with results from a previous efficacy trial of an earlier edition of the SSIS CIP program (e.g., DiPerna et al., 2015, 2016, 2018), in which the program, implemented with high levels of fidelity, yielded positive effects for students. To date, the existing research on universal SEL implementation in schools has largely come from efficacy trials, during which a research team provides implementation supports in order to enhance internal validity when evaluating and isolating the causal impact of programs. However, studies conducted under authentic or routine conditions, in which educators independently determine implementation based on their needs, resources, and capacities, are few and far between. Such effectiveness research is critical for extending the external validity of efficacy trials—that is, results from studies conducted with minimal researcher oversight may better represent and generalize to the real-world context of typical schools.

As implementation strategies facilitated by school psychologists and other support personnel have been shown to improve delivery of evidence-based practices in schools (Merle et al., 2022), identifying teacher implementation profiles may have practical implications for those supporting educators delivering universal SEL programs in real-world conditions. Collier-Meek et al. (2017) discussed the need for feasible and flexible implementation supports to promote integrity of universal program delivery across teachers with varying levels of need. They found brief daily emails containing tips and reminders were sufficient for improving observer-rated adherence and quality for some, but not all, teachers, suggesting that teachers may need to be matched with differentiated implementation support much like student needs are matched with interventions of varying intensity in multi-tiered service delivery systems. For the profiles that emerged in our sample, teachers in the Low IP group may require more individualized support regarding program implementation (e.g., emailed performance feedback, in-person coaching, and/or modeling) than those in the other two groups). Rather than support focused on program implementation, teachers in the High IP group may benefit from guidance in how SEL skill development can be prioritized, integrated, and generalized into their instructional time and interactions with students. Knowledge of differing implementation profiles can ensure that scarce resources like time are used strategically and optimally to support teachers with effective program delivery (Fallon et al., 2018), and that teachers receive targeted support that meets their needs.



5. Limitations and conclusion

There are several limitations to the current study. First, even though there appeared to be high degree of separation among the three identified profiles, the small sample size did not provide sufficient power to detect smaller group differences or examine the differential effects of contextual factors on student outcomes for profiles of classrooms. As such, findings of this study should be viewed as preliminary and interpreted with caution. Additional future studies with larger and more diverse samples are necessary to verify the number and patterns of implementation profiles in real-world conditions. Second, we only assessed implementation in terms of dosage, adherence, quality, student engagement and teacher’s impression of lessons. Based on anecdotal data, some teachers made modifications to the lessons due to a variety of factors (e.g., lack of time, perceived student needs); however, these adaptations are not accounted for in the study. While adaptations may decrease adherence, thoughtful and intentional changes informed by accurate student data to better meet student needs may actually improve student outcomes within the context of a universal program, and this is an important area for future research (Hunter et al., 2022; Neugebauer et al., 2023). Third, as noted previously some of the questions on the teachers’ weekly survey may have (unintentionally) been ambiguous or susceptible to social desirability. It is also important to note that the current study was correlational in nature. Besides implementation and contextual factors at the class and school levels, there could be other factors contributing to student outcomes (e.g., student-level demographic and behavioral characteristics) that we did not measure or control. As such, no causal inference should be made without further investigation.

Nonetheless, examining typical practices of teachers when delivering universal SEL and associated contextual factors provides insight regarding the role of aspects of implementation in facilitating program outcomes. Specifically, we examined the role of multiple facets of implementation and how they potentially associated with student’s gains (or lack thereof) from the SSIS SEL CIP when implemented under routine conditions in elementary classrooms. Results suggest that considering a single component of implementation (e.g., dosage) is potentially insufficient to account for the overall quality of implementation. Also, given the small variability of teachers’ self-report scores, direct observation may provide a more accurate evaluation of implementation quality. Findings also suggest the need to evaluate implementation via multiple dimensions and measures. In addition, results suggest that the relationship between implementation factors and student outcomes may be more nuanced than prior studies featuring individual indicators of program implementation.
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Measure Profile 1 Profile 2 Profile 3

Low IP Moderate IP High IP
(N =5) (N =15) (N =21)

School-level demographic (%)
Free/reduced-price lunch* 37.80 (39) 86.79 (19)" 58.71 (30)
Ethnic/racial minority 53.40 (36) 73.36 (30) 53.76 (34)

School location (%)**

Rural (mid-size) 0 20.00 3333
Suburban (large) 100.00 26.67 5238
Urban (mid-size) 0 1333 1429
Urban (large) 0 1000 0

Geographic region (%)

South Atlantic 60.00 5333 2857
East North Central 40.00 2667 3810
West North Central 0 2000 3333

Teacher-level demographic (%)

Female 60.00 9330 95.20
Ethnic/racial minority 2000 2667 19.00
Bachelor’s degree 80.00 7333 5238
Master's degree 2000 2667 4762
English as primary language® 10000 7333 100.00
General education teacher 100.00 80.00 95.24
General & Special education teacher 0 1333 0
Teaching experience (yrs) 2060 (934) 13.07 (10.69) 13.86 (9.09)

Classroom-level demographic (%)

Grade 1* 0 7333 3810
Grade 2* 100 26.67 61.90
Special educational services 12,00 (15.54) 9.36 (9.33) 8.25(9.17)
Supplemental educational services 14.35 (22.04) 39.81(39.25) 18.13 (15.60)
English language learners 633(1130) 602(9.44) 1141 (13.25)
Ethnic/Racial minority 38.25 (36.66) 72.24 (34.01) 51.64 (32.66)

Classroom environment

Emotional support 540 (0.66) 5.23 (098) 533 (1.21)
Class organization® 5.10(0.64) 482(1.02) 572(1.05)"
Instructional support™ 2,00 (0.90) 1.73 (0.75) 285 (L1
Teacher's belief in SEL

SEL comfort 4,05 (0.60) 405 (054) 389(0.72)
SEL commitment 4.15(0.49) 437 (055) 4.20(056)
SEL culture 3.67 (0.94) 400 (0.65) 3.76 (0.86)
SEL malleable 446 (0.41) 432(037) 449 (0.36)
SEL compatible 388(0.97) 426 (067) 4.19(053)
SEL influential 450 (0.46) 450 (0.47) 4.54(0:49)

School time allocated (%)
Social-emotional skills 1125 (250) 21.79(7.49) 1833 (899)

Academic skills 55.00 (16.83) 45.00(10.19) 45.24 (15.85)

1. Standard deviations are presented in parenthesis. Cell means on the same row are compared using One-way ANOVA and Tukey’s HSD.
Significant difference was found between Profiles 1 (Low IP) and Profle 2 (Moderate IP).

‘Significant difference was found between Profiles 2 (Moderate IP) and Profile 3 (High IP),

*p<0.05; **p<0.0L.
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Number of total

lessons*
Adherence*
Student
engagement
Impression of

lessons

Profile 1
Low IP
(N=5)

~192(0.62)
=203 (0.81)
~1.89 (0.40)

~1.55 (1.26)

~1.16 (0.94)

~0.53 (113)

—0.64 (0.81)

-~ 114 (0.84)

0.06 (1.10)

=010 (0.82)

Mean (SD)
Profile 2
Moderate IP
(N=15)

—0.45 (0.40
—0.19 (0.53)"

—0.47 (0.39)"

—0.45 (0.52)

~0.36 (0.86)

~0.63 (1.04)

—0.41 (1.06)

0.15 (1.04)"
~006 (1.10)

005 (1.00)

Profile 3
High IP
(N=21)

0.78(0.33)"
0.62 (0.46)"
0.78 (0.39)"

069 (0.48)"

053(0.76)"

057 (0.52)

045 (0.80)"

0.16(0.86)"
0.03 (0.95)

=001 (1.08)

=41, Standard deviations are presented in the parenthesis. Scores of the implementation

measures were on a z-score scale. Cell means on the same row were compared using One-
way ANOVA and Tukey’s HSD. Significant difference was found between Profile 1 (Low IP)

and Profile 2 (Moderate IP).

Significant difference was found between Profile 1 (Low IP) and Profile 3 (High IP).
Significant difference was found between Profile 2 (Moderate IP) and Profile 3 (High IP).

*p<0.05.
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SE  95%Cl &E 95% CI SE  95%ClI SE  95%CI

Intercept 1 -058 056 [-167, 013 072 [-1.28, ~098 029 [-155, ~056 047 [-148,
052] 154] ~0.41] 0.36]
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