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Introduction

Rates of emotional problems in children and young people (CYPs) have 

increased over the past thirty years in Western countries, with a recent 

peak due to the COVID-19 pandemic (Collishaw, 2015; Nearchou et al., 

2020). In the US, prospective cohort data showed that 82.5% of the youth 

population will have met diagnostic criteria for a mental disorder by age 

21, making mental health issues in CYPs the rule rather than the exception 

(Copeland et al., 2011). Most mental disorders found in the adult 

population have onset during childhood or adolescence, indicating that a 

significant part of these issues are more than transient phenomena (Solmi 

et al., 2022). Mental disorders are the leading cause of disability in CYPs, 

accounting for a quarter of all years lived in disability in this population 

(Erskine et al., 2015). Long-term negative effects on academic 

achievement, employment and quality of life are well-established (Doran 

& Kinchin, 2017; Pagerols et al., 2022). Given their prevalence and 

prevailing impact, validating and disseminating preventive interventions 

for mental health issues in CPYs is currently considered by leading world 

health authorities as a priority, if not an emergency (American Academy of 

Pediatrics et al., 2021; Solmi et al., 2022).

Promoting CYPs’ psychological well-being

According to the PERMA framework, psychological well-being (P-WB) 

depends on five core subjective components: positive emotions, 

engagement, positive relationships, meaning, and accomplishment (Kern 

et al., 2015). CYPs spend most of their waking time at school on weekdays, 
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making the school setting both a crucial and preferential context for 

universal primary mental health prevention (Weist et al., 2023). Prevention 

science suggests that school environments nurture P-WB when toxic social 

interactions are minimized while prosocial behaviors are taught and 

reinforced (Biglan et al. 2012). Furthermore, at the individual level, 

research emphasizes the importance of emotional, relational, and 

cognitive/attention self-regulatory skills for P-WB (Bailey & Jones, 2019; 

Liew & Spinrad, 2022). Early interventions targeting self-regulatory skills 

and prosociality within classes may promote positive emotions, positive 

relationships, engagement and accomplishment, and may therefore have 

a unique impact on children’s mental health while also supporting school 

achievement (Blair & Raver, 2015).

Among the various approaches available to promote P-WB, mindfulness-

based interventions (MBIs) have demonstrated the greatest efficacy in 

both clinical and non-clinical populations in adults (van Agteren et al., 

2021). MBIs are systematic mental training protocols that target three key 

self-related processes: Meta-awareness of self (self-awareness), the ability 

to effectively manage or alter one's responses and impulses (self-

regulation), and the development of a positive relationship between self 

and others that transcends self-focused needs and increases prosocial 

characteristics (self-transcendence) (Vago & Silbersweig, 2012). 

Mindfulness exercises typically cultivate present-moment awareness with 

metacognitive insight, facilitating sensory contact with the environment 

and reducing rumination and other automatic thought patterns (Brown et 

al., 2007). Mindfulness practice also encourages impulse control and self-
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regulation in challenging social situations, perspective taking and 

awareness of others’ experiences and needs (Brown et al., 2007). 

The effects of MBIs interventions in preschool-aged children

In CYPs, one recent systematic review of school-based MBIs studies 

reported positive effects on prosocial behavior, executive functioning, 

attention, and mindfulness, and decreased anxiety, attention 

problems/ADHD behaviors, and conduct behaviors (Phan et al., 2022). 

Nevertheless, in line with previous literature reviews, it was noted that 

available studies of MBIs in school-aged children are characterized by 

important methodological limitations: most studies were conducted in 

small samples, few integrated independent blind observer ratings, few 

investigated the impact of MBIs on externalizing behaviors, and most 

studies were devoted to testing new mindfulness-based protocols rather 

than replicating previous findings (Phan et al., 2022). In preschool-aged 

children (3-5 years old) more specifically, the current evidence-base for 

MBIs can only be considered preliminary, as the limited number of studies 

available present a methodological risk of bias, with a majority presenting 

a high level of risk (Sun et al., 2021).

The Kindness Curriculum (KC)

In preschool settings, one of the available MBIs with the strongest 

evidence-base is the Kindness Curriculum (KC), a sequence of lessons 

designed to increase self-awareness, self-regulation, and self-

transcendence in 3–5-year-old children through breathing and movement 
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exercises, games, music, and reading activities (Poehlman-Tynan et al., 

2016). The KC was evaluated in two previous cluster randomized 

controlled trials (RCTs) conducted by the same research institution in the 

United States. Positive effects were found on prosocial behaviors, emotion 

regulation, sharing behaviors, and cognitive flexibility compared to a wait-

list control group in a total sample of 70 children from 7 classrooms (Flook 

et al., 2015), and for attention control and self-regulation in a total sample 

of 29 economically marginalized children (Poehlman-Tynan et al., 2016). 

Each time, the program was delivered by specialized instructors over 12 

weeks. 

Despite being promising, evidence for KC’s impact currently relies on two 

studies conducted in small samples, with limited statistical power and no 

pre-published data-analysis plan. At the statistical level, adjustment for 

clustering of standard errors was not applied, which may bias estimates of 

intervention effects (Abadie et al., 2017). Furthermore, while intervention 

delivery by specialized instructors may foster implementation quality, it 

represents a costly approach that is difficult to deploy as a universal 

primary mental health prevention strategy. Intervention delivery by 

trained school teachers represents a less costly and possibly more realistic 

option to reach countrywide dissemination. MBIs are generally considered 

feasible and acceptable by school teachers (Bockmann & Yu, 2022), and 

delivery by teachers was found to promote children’s academic 

achievement, behavioral adjustment at school and positive teacher-child 

relationships (Blewitt et al., 2020; Cipriano et al., 2023). 
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The current study

In sum, there is currently a need to improve the evidence-base for early P-

WB promotion interventions in preschoolers through replication studies 

with minimal risk of methodological bias, and the KC represents a 

promising MBI that deserves further investigation. As the program has 

only been tested in the United States, replication of previous study findings 

in another cultural context is important to strengthen its evidence-base. In 

France, the Programme for International Student Assessment (PISA)’s 

studies have repeatedly found delays in socio-emotional competencies 

(SEC) such as self-regulation in French students (Algan et al. 2018). Since 

2016, supporting Social and Emotional Learning (SEL) is recognized as 

one of the key missions of the National Education department (Lamboy et 

al., 2022). Nevertheless, evidence-based programs evaluated in the 

national context are currently lacking. 

In the present study, we set out to rigorously evaluate a mindfulness-based 

SEL curriculum delivered by trained teachers in French preschools. The 

main component of the program was an adapted version of the KC tailored 

to be delivered weekly during the school year. The adapted KC was 

reinforced by two other weekly delivered ritualized components: body-

oriented exercises’ sessions targeting core mindfulness self-related 

processes in line with KC content (Tolbaños-Roche & Menon, 2021), and 

an emotion circle time fostering collective emotional awareness and 

prosocial behaviors [Author(s)]. Given the strong association between 

socio-economic status and self-regulation (Ng-Knight & Schoon, 2017) as 

well as P-WB (Poulain et al., 2019), this intervention was implemented and 
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evaluated in a predominantly socio-economically disadvantaged French 

department. Effects of the intervention on students’ mental health, 

behavior regulation, prosocial behaviors, emotional processing, student-

teacher relationships, and executive functioning were investigated, using 

teacher-rated questionnaires, as well as blinded standardized observations 

and experimental tasks. Analyses were pre-registered [Author(s)]. We 

hypothesized that the intervention would lead to more favorable outcomes 

on collected measures after 24 weeks of program exposure. We also 

investigated heterogeneous effects by conducting subgroup analyses 

based on child-level and teacher-level indicators [Author(s)].

Methods

Participants’ recruitment 

The study protocol has been described in detail previously (see 

[Author(s)]). Preschool teachers were recruited from public schools in 

sixteen municipalities of the Seine-Saint-Denis (93) French department. 

Information about the trial was sent to teachers and school principals 

through emails and oral presentations between April and June 2021. 

Interested teachers were then asked to contact the principal investigator 

[Author 5] by email for recruitment.

To be included in the study, teachers had to teach Pre-K level children, or 

a mixture of Pre-K and kindergarten level (corresponding to Moyenne 

Section, or Moyenne + Grande Section in France). When teachers taught 

a mixture of Pre-K and kindergarten level children, only Pre-K level 

children were included in the present study. Exclusion criteria at children 



7

level included parent refusal for the child to participate, or consent 

withdrawal during the study. To ensure that experimental data collection 

would be feasible, specific exclusion criteria were added for in-class 

observations and experimental tasks: 1) children showing comprehension 

difficulties in French language, 2) children who did not speak French or 

had high difficulties in expressive French language, (3) children with 

suspicion of neurodevelopmental disorders (e.g. intellectual disability or 

autistic spectrum disorders); and (4) children with severe behavior 

problems (e.g. high aggression/tantrum level). 

Teachers sent parents information letters explaining the study objectives 

and detailing the children's participation. Consent-refusal forms were 

attached to the letter, so that parents could return the form to the teacher 

if they did not consent for their child to participate. Teachers then 

informed investigators [Authors 1 and 5] of parent refusal. Oral consent 

was also obtained from children before experimental task data collection.

Randomization 

We performed cluster-design power calculations and considered the 

various parameters that could affect the sample size required to detect a 

minimum detectable effect size (MDES) of 0.35 standard deviation (SD) 

(Bloom, 2006; Murano et al., 2020). Overall, to reach such an MDES, we 

needed to recruit at least 55 classes (considering 10 children per class, 

20% of attrition, and an intra-cluster correlation coefficient set at 0.20). A 

total of 64 preschool classes from 50 schools were recruited, with 34 
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classes composed of only Pre-K students and 30 classes with a mixture of 

Pre-K and kindergarten-level students. 

At the beginning of the school year (September 2021), classes were 

randomly allocated to either the P-WB promotion intervention group or a 

wait-list control condition. We stratified our sample by classroom type: for 

the 34 Pre-K classes, 17 classes were allocated to the intervention group, 

and 17 to the control group. For the 30 PreK+Kindergarten classes, we 

assigned 15 classes to the intervention group and 15 classes to the control 

group. Overall, 32 classes were allocated to the treatment group, and 32 

classes were allocated to the control group. A maximum of 12 children 

were selected within each class for observations and experimental tasks, 

and a maximum of 16 children per class were assessed with teacher-report 

questionnaires. Children participating in the study were randomly selected 

from students’ lists by an investigator [Author 1]. 

Allocation sequence was generated by one of the principal investigators 

[Author 5]. Children’s assessments were carried out by certified evaluators 

who were blinded to study objectives and group allocation. Blinding was 

verified at the end of the school year by sending questionnaires to 

evaluators asking whether they could guess what the study topic was, and 

if they could identify what the classes’ conditions were. No evaluator was 

able to describe the study topic or identify the classes’ conditions. An 

investigator blinded to group allocation [Author 1] was in charge of data 

collection. 

Procedure for data collection
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Before intervention (T0; Oct. 2021), electronic forms with questionnaires 

assessing children’s baseline outcome variables were completed by 

teachers. Blinded evaluators followed a 3-day training for running 

experimental tasks (1 day) and for using the Individualized Classroom 

Assessment Scoring System (inCLASS; Downer et al., 2010) (2 days; Oct. 

2021). For the experimental tasks, training included presentation of each 

task and role-playing in groups of 4 (2 evaluators, 1 “child” and 1 

observer). For the inCLASS tool, training consisted of a detailed 

presentation of each dimension of the tool combined with watching, 

commenting, and coding training video clips. Then, evaluators were 

assessed for reliability in running tasks by Author 1 and a research 

assistant. They were also certified for the inCLASS tool, following the 

certification procedure of the inCLASS developers (Downer et al., 2010). 

Following evaluators’ certification, baseline children’s observations and 

experimental tasks were carried out in school (Oct-Nov. 2021). Evaluators 

worked in pairs and spent approximately 3 days per school to assess 8 to 

12 children. Each morning, 4 inCLASS observation cycles for 3-4 children 

were carried out by pairs of evaluators (2 cycles each), and afternoons 

were dedicated to run all experimental tasks for 3-4 children. During 

sessions, tasks were administered in the following order: executive 

function tasks, peer acceptance task, sharing task, challenging situation 

task, and emotion matching task.  

Before endline assessment, blinded evaluators received a 4-hour training 

supplement with reminders about tasks and inCLASS dimensions, and 

coded and discussed a new inCLASS training clip (May 2022). After 
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intervention (endline, T1; May-June 2022), a second wave of assessment 

using teacher-rated questionnaires, observations in class, and tasks were 

carried out following the same procedure. Questions related to teachers’ 

characteristics (demographics, well-being level) were also completed by 

all teachers at T1. 

Implementation fidelity was reported using two different procedures. 

First, teachers in the intervention group wrote in a standardized notebook 

the curriculum activities implemented each day, their durations, and their 

comments if necessary. Second, teachers audio-recorded themselves using 

a recording device while implementing some activity sessions in the middle 

of the school year. In total, two sessions per activity type (KC, yoga, and 

emotion circle) were recorded and transferred to a principal investigator 

[Author 1]. Records were then all double-coded by two trained 

independent evaluators based on the following criteria: 1) compliance with 

the activity/lesson objectives, 2) compliance with the structure and content 

of the activity, 3) appropriate teacher posture and attitude during the 

lesson. Each question was double-coded using a 4-point Likert scale from 

0 to 3 (with 0 = “not respected at all” and 3 = “totally respected”). Inter-

rater agreement (1-point difference maximum between the two evaluators) 

was high: 95.7%, 96.4% and 94.2% of double-coding reached agreement 

relating to compliance with the objectives, compliance with the structure 

and content, and appropriate teacher posture, respectively.

Conditions

Intervention
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Teachers in the intervention group were trained for 2 days (Nov. 2021). 

Training was provided by 1) a principal investigator [Author 5] specialized 

in cognitive behavioral therapy, including mindfulness; 2) [Author 3], a 

yoga instructor; and 3) a teacher experienced in implementing yoga-

inspired body-oriented activities in the preschool context. Training 

included the presentation of each activity, role-playing, and personal 

initiation to body-oriented exercises and mindfulness. Teachers received 

the required materials and detailed instruction manuals for each activity. 

Then, teachers implemented the program for 24 weeks (Nov 2021 to June 

2022). The P-WB promotion intervention is composed of a set of three 

activities: 1) a progressive mindfulness-based SEL curriculum (i.e., the 

French adaptation of the KC), 2) body-oriented ritualized activities, and 3) 

a ritualized emotion circle time. Teachers were asked to devote 15-20 min 

each school day to the program content (approximately 30 hours in total 

over the school year). Description of each activity is available in the 

Supplementary materials section (Suppl 1).

Wait-list control group

Teachers allocated to the control group carried on their normal academic 

activities. They were told that they could access the program training and 

materials one year after evaluation (Sept. 2022). P-WB or SEC are not 

directly targeted by French academic programs for preschool. However, 

some teachers in the control group may decide to independently 

implement other activities tarteging P-WB or SEC. To control for this 

possibility, teachers were asked at the end of the year to report any activity 

implemented in their class that targeted SEC or P-WB. Thirty teachers 
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responded in the control group, and 29 in the intervention group. Only one 

teacher (3%) in the control group implemented activities that shared 

strong similarities with our program, including conflict management, 

controlled breathing, and mindfulness inspired components (focusing on 

external sounds), on a regular basis, while 6 teachers (20%) in the control 

group implemented one or two components that were similar to our 

program (e.g. books based on emotion recognition, emotion expression, or 

conflict management techniques…), usually not on a regular basis. In 

comparison, only 4 teachers (14%) in the intervention group occasionally 

implemented, in addition to our program, other activities that shared one 

or two components with it. These teachers were not excluded and 

remained in their respective group. 

Measures

We used the following teacher-report questionnaires to assess children’s 

behaviors and teacher-child relationship: The Preschool and kindergarten 

behavior scale (PKBS)- Social skills, the Student-teacher relationship 

scale-short form (STRS), and the Strengths and difficulties questionnaire 

(SDQ)-extended teacher version. Demographic questions (age, gender) 

were also collected. Self-rated measures were also used to measure 

teachers’ well-being: the Comprehensive inventory of mindfulness 

experience (CHIME), the Warwick-Edinburgh Mental Well-Being Scale 

(WEMWBS), the Satisfaction with professional life scale (« Échelle de 

Satisfaction de Vie Professionnelle »; ESVP), and a commitment scale. 

Questionnaires assessing children’s behaviors were completed by 
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standardized observations of children using the inCLASS observation tool, 

and by a set of experimental task measures: the Challenging Situations 

task (CST), the Emotion matching task-expressive knowledge, the Peer 

acceptance task, and an executive functioning battery (EF Touch). Both 

standardized observations and tasks were run by blinded evaluators. 

Detailed description of each measure is available in Suppl 2. 

Data analyses

Data were analyzed using Stata (version 17) and Jamovi (version 2.2). To 

estimate intervention’s effects at children and teacher levels, we first ran 

an OLS regression of each measured outcome on a dummy variable 

indicating whether the teacher was assigned to the intervention. In a 

second model, a vector of pre-determined covariates that are unaffected 

by the treatment was added to the model following the post-double 

selection Lasso method as in Belloni et al. (2014). We considered children’s 

gender, children’s level of outcome variables at baseline, teachers’ level of 

experience, teachers’ age, and multiclass level as covariates. A third model 

controlled for spillover effect, i.e., the fact that in schools with some 

teachers in the control group and some teachers in the intervention group, 

some of the control group could have benefited from the intervention 

contents. In practice, we run the same estimation after excluding the 

schools where there was a potential for such spillovers. 

For each estimation, we clustered the standard errors at the unit of 

randomization (class). Estimating the effect of an intervention on several 

outcomes raises multiple testing issues. Following Anderson (2008), we 
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first group outcomes into families (Table 1) and, in each family, we 

construct the so-called standardized treatment effect, with weights 

accounting for the variances and covariances of the outcomes, in order to 

maximize the information captured by the weighted average. Second, 

within each family, we adjusted the p-values of each estimated effect for 

control of the False Discovery Rate (FDR), following the step-up procedure 

developed in Benjamini & Hochberg (1995).

[insert Table 1 here]

Within each family, both the unadjusted p-value of the coefficient of the 

treatment variable and the p-value adjusted for control of the False 

Discovery Rate were computed (Benjamini & Hochberg, 1995). 

Heterogeneous effects were also estimated for sex (boys), level of 

experience of the teachers (teachers with less than five years of 

experience), children’s age (children above median age), negative mental 

health (elevated baseline global negative mental health scores; family 1) 

and conduct problems (above SDQ median conduct problem score). 

Results

Balancing and attrition

No significant differences were found between the two conditions on any 

control variable, and outcome variable at baseline (Suppl 3A and Suppl 

3B). Attrition rates for the control and treatment groups did not differ 

significantly for questionnaire measures (Suppl 4). In particular, around 

91% of teachers answered the endline questionnaires in the intervention 
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group and 88% in the control group. For observational and experimental 

outcomes, at variable level, differential attrition was found between 

intervention and control conditions between baseline and endline for 3 

tests, for which attrition was increased in the control group compared to 

the intervention group: inCLASS responses at endline (4 variables; p = 

.017), emotion matching task scores (p = .017), and executive function 

tasks responses at endline (3 variables; p = .003). Considering the high 

level of differential attrition found for executive functioning measures and 

the fact that the imputation procedure for the planned missing data was 

time-consuming, we chose to remove executive functioning variables from 

the estimations for heterogeneous effect sizes.

Descriptive statistics and correlation analyses

Teachers and children characteristics are presented in Table 2. 

[insert Table 2 here]

Mean teacher age was 37.1 years-old (SD = 6.1). Most teachers were 

female (96.5%), had between 6 and 20 years of teaching experience 

(61.4%), and worked in an education priority area (75.0%). At baseline, 

children were on average 51.8 months-old (SD = 3.5). 52.7% of children 

were girls. Correlations between outcomes were examined within families 

and were in the expected direction (Suppl 5).

Commitment and implementation fidelity 
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Eighty-six to 93 percent of teachers agreed or strongly agreed with each 

of the sentences evaluating satisfaction and motivation to implement the 

program (Suppl 6). Satisfaction toward training as well as children’s 

satisfaction with the program were moderately correlated with motivation 

to implement (r = .403, p = .007; r = .602, p < .001 respectively). Mean 

commitment score (including satisfaction and motivation) was high (M = 

4.56; SD = .41). Concerning the time dedicated to each activity, the 29 

teachers for whom data were available dedicated on average 28.7 hours 

(SD = 10.2) to program implementation (Suppl 7). Heterogeneity was 

relatively high, with a minimum of 9.6 hours to a maximum of 49.0 hours 

in total. Teachers spent more hours implementing KC curriculum (M = 

12.5 hours; SD = 4.4) and yoga-based activities (M = 9.7; SD = 4.8) 

compared to emotion circle time (M = 6.5 hours; SD = 3.9). Concerning 

implementation fidelity, high fidelity to the objectives, structure and 

content of activities, and expected teacher posture was reported by 

evaluators when coding audio-recordings. Average scores across the three 

components were all between 2 (“mostly respected”) and 3 (“totally 

respected”) for objectives, structure/contents, and teacher posture (M = 

2.7, SD = .5; M = 2.5, SD = .7; M = 2.7, SD = .5, respectively). No teacher 

had an average score below 1 (= “somewhat respected”) for one 

component, and only one teacher had an average score across the three 

components between 1 (= “somewhat respected”) and 2 (= “mostly 

respected”). 

Intervention effects on teacher well-being
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We failed to detect any significant effect of the intervention on teacher 

mindfulness, mental well-being, and professional life satisfaction (Table 3).  

[insert Table 3 here]

Intervention effects on children’s outcomes

Control for spillover effect

There were no major differences, considering the effect of the 

intervention, between the regression run with the second model with a 

control variable and the regression run with the third model that 

considered the sample without spillover. Results for the third model 

without spillover are available in Suppl 8. 

Intervention effects in the whole sample 

A significant positive effect of the intervention was found for negative 

mental health (d = 0.265 ; p < .001) as a whole, and within-family effects 

were found for SDQ emotional problems (d = 0.243 ; p = .005), SDQ 

conduct problems (d = 0.145 ; p = .019), SDQ peer relationship problems 

(d = 0.228 ; p = .006) and STRS conflict (d = 0.178 ; p = .021) (Table 4). 

Scores for SDQ emotional problems and conduct problems decreased in 

the intervention group while they remained stable in the control group. 

For the SDQ peer relationship problems, scores decreased in both groups 

but showed a larger decrease in the intervention group. STRS conflict 

score decreased in the intervention group while increasing in the control 

group. No other significant effect was found in the whole sample. 



18

[insert Table 4 here]

Heterogeneity analyses

Intervention effects on boys: Positive effects were found on negative 

mental health in boys (d = 0.334; p < .001; Suppl 9). Effect of the 

intervention on negative mental health was 26% larger in this subgroup 

compared to the whole sample. Within-family analyses showed significant 

effects for SDQ emotional problem (d = 0.314; p = .007), and SDQ conduct 

problem (d = 0.235; p = .023), with decreased mean scores in the 

intervention group while scores in the control group remained stable, and 

for SDQ peer relationships (d = 0.208; p = .022), with a larger decrease in 

mean scores in the intervention group compared to the control group. 

Effects were 29% larger than the whole sample for emotional problems, 

and 62% larger than in the whole sample for conduct problems. 

Intervention effects were also found for positive self-management (d = 

0.198; p = .049). Scores in the intervention group also significantly 

decreased for STRS conflict compared to the control group, where scores 

remained stable (d = 0.296; p = .002).  Effect of the intervention on STRS 

conflict was 66% larger in this subgroup compared to the whole sample. 

No positive effects were found on the other outcomes for boys. 

Intervention effects on children with teachers having low levels of teaching 

experience: In the subgroup of children with teachers with low levels of 

teaching experience (max 5 years), intervention decreased mental health 
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difficulties (d = 0.367, p = .001; Suppl 10). Within-family analyses showed 

significant moderate effects for SDQ emotional problem (d = 0.353; p = 

.012), SDQ conduct problem (d = 0.313; p = .004), and for SDQ peer 

relationships (d = 0.368; p = .011), with decreased mean scores in the 

intervention group while scores in the control group remained stable. 

Scores in the control group also moderately increased for STRS conflict 

compared to the intervention group, whose scores remained stable (d = 

0.349; p = .024). Intervention also led to a weak but significant increase 

in positive self-management (d = 0.267; p = .036), which was mostly driven 

by PKBS autonomy score (d = 0.284; p = .002). Autonomy scores increased 

in the intervention group while remaining stable in the control group. 

Significant positive effects were also found for this subgroup on STRS 

closeness (d = 0.361; p = .039), where STRS closeness score increased 

more in the intervention group compared to the control group. Finally, 

children with teachers having a low level of teaching experience displayed 

more global positive relationships with their peers compared to children 

in the control group (d = 0.186; p = .017). 

Intervention effects on older children: In the subgroup of older children, 

intervention decreased mental health difficulties (d = 0.339, p < .001). 

Effect of the intervention on negative mental health in this subgroup was 

28% larger compared to the whole sample, and 52% larger for SDQ 

emotional problems (d = 0.369, p < .001; Suppl 11). Intervention also 

impacted SDQ peer relationship problems (d = 0.325, p = .002) with a 42% 

larger impact than in the whole sample. Intervention had no impact on the 
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family of positive relationships with peers; however, a significant 

difference between conditions emerged for PKBS agreeableness (d = .235, 

p = .047). No significant effects were found on the other outcomes. 

Intervention effects on children with low baseline mental health: In the 

intervention group, children with lower mental health at baseline 

displayed a decrease in negative mental health compared to the control 

group (d = 0.375, p < .001; Suppl 12). This effect was 41% larger than in 

the whole sample. SDQ emotional problem score decreased 48% more 

compared to the whole sample (d = 0.359, p = .001), SDQ conduct problem 

score decreased 85% more (d = 0.268, p = .007), and SDQ peer 

relationship problems decreased 42% more (d = 0.323, p = .002). A 63% 

larger decrease was observed for SDQ impact score compared to the whole 

sample (d = 0.214, p = .048). Positive effects of intervention on negative 

self-management were also found (d = 0.211, p = .031). This effect was 

mostly driven by STRS conflict scores (d = 0.306, p = .006). Effect of the 

intervention on STRS conflict was 72% larger in this subgroup compared 

to the whole sample. In this subgroup, intervention also had a significant 

positive impact on positive relationships with teachers (d = 0.266, p = 

.040). No significant effects were found on the other outcomes. 

Intervention effects on children with high conduct problems at baseline: 

For children with higher conduct problems at baseline, we found a positive 

impact of intervention on negative mental health (d = 0.384, p < .001; 

Suppl 13).  Effect on mental health for this subgroup was 44% larger than 
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in the whole sample. We found significant effects in the intervention group 

compared to the control group for SDQ emotional problem score (d = 

0.308, p < .001), SDQ peer relationship problem score (d = 0.223, p = 

.015), and SDQ conduct problem score (d = 0.263, p = .046). Effects were, 

respectively, 26% larger for SDQ emotional problems and 81% larger for 

SDQ conduct problems than in the whole sample. No significant effects 

were found on the other outcomes. 

Discussion

The present study is, to our knowledge, the first to assess the effects of a 

mindfulness-based socio-emotional curriculum on preschool-aged children 

in the French school context, and the largest RCT to date evaluating a 

mindfulness-based intervention in preschoolers. Teachers were highly 

satisfied with the curriculum and motivated to implement the program in 

their classes. The number of delivered sessions and duration were 

consistent with our recommendations, and stood in the same range as 

previous studies evaluating MBIs (including SEL components or not) in 

preschool children (Bockmann & Yu, 2022). Implementation fidelity 

assessed using audio-recordings of activities was judged very satisfactory. 

Effects of the intervention on mental health

In accordance with our hypotheses, this curriculum had a positive impact 

on children's mental health compared to teaching-as-usual. Teachers 

reported improvements in emotional, conduct and peer relationship 

problems, with effect sizes in the 0.2-0.3 range. Similar results were found 
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in a recent literature review assessing the effects of MBIs in preschool 

children, in which MBIs reduced behavioral problems and enhanced 

emotion regulation (Bockmann & Yu, 2022). More specifically, some 

studies suggest that MBIs lead to decreased externalizing and 

internalizing behaviors such as anxiety and aggression (Crooks et al., 

2020). Of note however, one previous study also found a positive effect of 

a MBIs on SDQ hyperactivity score, which was not found in the present 

trial (Janz et al., 2019). Overall, our findings of positive effects on different 

dimensions of mental health are consistent with the Healthy Outcomes 

from Positive Experiences (HOPE) framework. HOPE focuses on positive 

experiences that prevent mental health issues in children. In this 

framework, establishing positive relationships with adults and other 

children and developing self-awareness and self-regulation through peer 

interactions are considered key positive childhood experiences that 

promote children's mental health (Burstein et al., 2021). 

Subgroup analysis revealed some heterogeneity in the impact of 

intervention on mental health between subgroups. Boys, older children, 

children with higher conduct problems at baseline, and children with 

higher negative mental health at baseline showed greater improvement in 

mental health than the sample as a whole. Increased effects on children 

with low mental health are consistent with previous studies highlighting 

that MBIs have greater effects on diverse indicators, e.g., self-regulation, 

prosocial behaviors or hyperactivity for preschool children with initial 

deficits in these indicators (Flook et al., 2015; Viglas & Perlman, 2018). 

Results for older children are not consistent with the literature. In a 
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previous study, the effect sizes of interventions that target behavioral 

problems in children were larger for younger children compared to older 

children (Wilson & Lipsey, 2007). It is possible that in our study, program 

content was more adapted to older children. In the first evaluation study 

of the KC, children were on average 5 months older than our sample. 

Effects of the intervention on positive and negative self-

management

Despite its positive effects on mental health, we failed to detect a 

significant impact of our intervention on family estimates of positive or 

negative self-management in the whole sample. Still, intervention 

decreased conflictuality in the teacher-child relationship as measured 

through teacher questionnaires. This is in line with recent reviews (Blewitt 

et al., 2020; Cipriano et al., 2023) that suggest that SEL programs 

designed toward children also contribute to enhancing responsive and 

nurturing teacher-child interactions, with reduced teacher-child conflicts 

(Blewitt et al., 2020). 

Children with low mental health at baseline specifically displayed 

improvement in negative self-management. In addition, boys showed 

specific improvements in positive self-management, as assessed both 

through teacher questionnaires and observations by independent 

evaluators. This stands in contrast with a previous SEL study that 

highlighted that although girls outperformed boys on SEC both before and 

after SEL intervention, boys did not demonstrate more or less SEC growth 

than girls during intervention (Mondi & Reynolds, 2021). Finally, 
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intervention prevented teacher-child conflict from increasing, and 

enhanced positive self-management compared to control for children in 

classes with teachers with low experience. It is possible that teachers in 

their first years of activity face more challenges in implementing strategies 

to help children manage themselves, and that our intervention helps 

provide some of these strategies. It is also possible that teachers with low 

experience tend to implement SEL programs with higher adherence to the 

objective, which could contribute to better results on children's outcomes, 

including self-management. 

Effects of the intervention on positive relationships with teachers 

and peers

We did not find a significant effect of our intervention on positive 

relationships with teachers and peers when considering the whole sample. 

These results stand in contrast with previous research, as previous SEL 

programs reported coherent positive effects of SEL programs on these 

outcomes (Cipriano et al., 2023; Durlak et al., 2011). In addition, these 

specific outcomes were directly targeted by the KC activities implemented 

in our program, and a previous study assessing the efficacy of the KC 

showed positive effects on prosocial behaviors (Flook et al 2015). 

Compared to the study of Flook et al. (2015), discrepancies could be 

explained by the fact that the measure of prosocial behavior used in this 

study was different from the one used in our study, or that this previous 

study was carried out on a much smaller sample of 68 children. Another 

possible explanation is that our population differs from the study of Flook 
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et al (2015) in terms of socio-economic status: it is possible that our 

intervention, although sufficient to decrease behavioral problems, was 

insufficient to enhance prosocial behaviors in a socio-economically 

disadvantaged population. 

Heterogeneity analyses revealed a positive effect of our intervention on 

teacher-child closeness and positive relationships with peers for children 

in classes with teachers having low experience. Positive relationships with 

teachers, including teacher-child closeness, were also positively impacted 

by intervention for children with low mental health at baseline. Finally, 

intervention had a positive impact on agreeableness with peers for older 

children. 

Effects of the intervention on emotional processing and executive 

functioning

We failed to detect effects on task-based measures of emotional processing 

both in the whole sample and in all subgroups, and on task-based measures 

of executive functioning that were evaluated in the whole sample only. 

Concerning executive functioning, previous MBIs and mindfulness-based 

SEL programs reported improvement in executive functioning in young 

children using experimental tasks (Crooks et al., 2020; Flook et al., 2015; 

Janz et al., 2019). However, these effects were detected on smaller 

samples and tasks that were not the same as the tasks completed in this 

study. The absence of an effect on emotional processing is unexpected, as 

our program directly targets competencies that relate to this indicator. Of 

note, executive functioning and emotional processing outcomes were 



26

assessed using experimental tasks only, and methodological issues 

described in the methodological considerations section below could 

explain the absence of positive results for these outcomes. 

Effects of the intervention on teachers’ well-being  

We failed to detect an effect of our intervention on teachers' well-being. It 

should be noted that these analyses were conducted in the context of a 

lack of statistical power, as Table 3 shows an ex-post minimum detectable 

effect size ranging between 0.67 and 0.86. Children's emotional and 

behavioral problems and teacher stress and negative affect are mutually 

associated (Narea et al., 2022). Therefore, we could expect that SEL 

programs directed toward children’s SEC would lead to increased teacher 

well-being. While positive teacher-child relationships (that can be 

promoted through SEL programs) have positive impacts on teacher 

occupational well-being (Nwoko et al., 2023), only a few studies have 

explored the impact of a SEL program designed for children on teacher 

well-being. One recent study assessing the impact of the mindfulness-

based SEL program OpenMind for preschool children showed no effects 

on teachers' mindfulness-trait and perceived stress, even if this program 

included a short mindfulness course for teachers (Jackman et al., 2019). 

Methodological considerations

In the present study, effects of intervention were detected using teacher-

report questionnaires or family-based standardized estimates integrating 

teacher-report questionnaires. No significant effects were found using 
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blinded-observation or experimental task measures alone. Different 

interpretations of this discrepancy can be proposed. 

First, one may consider that questionnaire measures are biased, whereas 

blinded-observations and experimental task measures are not, as teachers 

in the intervention group may be prone to “reference bias” where they 

overestimate children's progress following intervention (Boon-Falleur et 

al., 2022). It is also possible that use of the curriculum led to decreased 

stress levels for teachers (which were not directly measured in our study) 

who became more tolerant toward children's problem behaviors 

(Bockmann & Yu, 2022). In this view, questionnaire-based significant 

changes may not reflect true changes. On the contrary, one may consider 

that teacher-reported questionnaires evaluate central tendencies in the 

behavior of children that are not easily captured by observational tools and 

tasks, which measure behavior at the time of the experiment or 

observation, and not the average level of performance over a longer period 

of time (Boon-Falleur et al., 2022). Recent evidence indeed suggests that 

behavioral tasks fare poorly compared to standard questionnaires to 

measure individual differences in behavior (Palminteri & Chevallier, 

2018). In the field of SEC, one study found that teacher-rated 

questionnaires were more accurate predictors of self-regulation and 

academic outcomes compared to behavioral tasks (Boon-Falleur et al., 

2022).

Of note, in the present study, correlations between task-based and 

questionnaire measures on the one hand, and observational and 

questionnaire measures on the other were all in the weak range, even 
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when related constructs (for example, negative self-management) were 

evaluated. In particular, despite evaluating children’s behavior in the same 

context, inCLASS variables and teacher-rated measures were all weakly 

correlated. Here, inCLASS measures were all collected on the same day. 

Future studies should investigate whether adding more time points for 

data collection for inCLASS measures results in stronger correlations with 

teacher-rated measures of similar constructs. 

Finally, methodological issues may also explain the discrepancy between 

questionnaire-based and other measures findings. First, in our study 

design, children that displayed severe behavioral issues were excluded 

from the blinded observations and experimental tasks protocol. This may 

have prevented us from capturing the changes occurring in this subgroup 

of children with these measures. Second, whereas our a priori power 

calculation was based on an expected MDES of 0.35, all effects detected 

in this study were below this threshold, indicating that our initial sample 

should have been increased. Table 3 shows an ex-post minimum detectable 

effect size for InCLASS measures ranging between 0.37 and 0.50 SD. It 

may be the case that the intervention has some smaller but meaningful 

effects on observational outcomes that we are not able to detect with this 

sample size. Third, and in line with the previous point, several of our task-

based and observational measures suffered from attrition, which was 

particularly severe for the last tasks of our experimental protocol, possibly 

due to children’s tiredness. This resulted in limited post-hoc power for 

these measures, which may have prevented us from detecting intervention 

effects. As an example, in the whole sample, considering the standard 
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errors found for inCLASS positive engagement with tasks, our study was 

only powered to detect a group difference superior to .45, without 

correction for multiple testing. Fourth, some of our observational and 

experimental task measures also suffered from differential attrition, which 

could have contaminated our findings in an unmeasurable way. 

Strengths and limitations

This study displayed several strengths, as it used a RCT design with a pre-

published analytic plan and a larger sample size than previous studies of 

mindfulness-based interventions in preschool-aged children. It included 

multi-informant reports, with teacher-rated questionnaires, standardized 

observations by observers blinded to study allocation and objectives, and 

behavioral tasks. Implementation fidelity was assessed through audio-

recordings that were all double-coded by evaluators, and teacher 

implementation showed great fidelity over the school year. Limitations 

mostly concerned statistical power for task-based and observational 

measures, with issues of attrition and differential attrition. 

Future directions

Considering the promising results found in this study, this mindfulness-

based SEL program deserves further investigations to strengthen its 

evidence-base. 

First, here, treatment-effects were only assessed over a school year, and 

mental health was evaluated through teacher-rated questionnaires only. 

Follow-up data is currently being collected to assess the effects of the 
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intervention 6 months after the end of the curriculum using teacher-rated 

measures. Potential effects of our intervention on academic outcomes will 

also be assessed for children during the first year of elementary school, 

using French national evaluations. Future studies should evaluate this 

curriculum over a longer period, including parent-rated measures of 

mental health and self-rated measures of psychological well-being in older 

children, to provide a more complete picture of intervention impact. 

Second, in the last decade, a new wave of studies has highlighted the 

importance of systemic SEL, which involves the whole school and parents 

in SEL interventions to establish consistent practices across school grades 

and environments (classroom, whole school, and home) (Liew & Spinrad, 

2022; Mahoney et al., 2021). Although the precise added-value of parental 

involvement in SEL programs is still not clear (Durlak et al., 2011), lack of 

parental involvement could prevent the generalization of learned 

strategies outside the school environment. However, to date, only a few 

studies using mindfulness-based SEL programs have included parental 

components (Bockmann & Yu, 2022). In the future, sharing digital content 

related to curriculum activities with parents could be an interesting add-

on, as well as training all the other school professionals on related SECs. 

Third, in this study, program training was delivered by a research team in 

a typical RCT efficacy measurement approach. Future studies should 

investigate the optimal processes to disseminate this intervention in 

France, involving key stakeholders (Soneson et al., 2022), and evaluate the 

efficiency and sustainability of the intervention when delivered by local 

trainers after dissemination (Porzsolt et al., 2015). 
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Fourth, our intervention was implemented in a socio-economically 

disadvantaged area. As higher socio-economic status is associated with 

fewer behavioral difficulties (Poulain et al., 2019), it would be interesting 

to explore if its effects are similar in French areas with higher socio-

economic status. A previous meta-analysis found that behavioral problems 

prevention programs’ effect sizes were larger for children with low socio-

economic status (Wilson & Lipsey, 2007). When considering SEL programs 

more specifically, reports of differential effects of programs on children 

from diverse socio-economical family status are inconsistent (Garner et al., 

2014; Mondi & Reynolds, 2021). Future studies should also investigate 

whether program delivery to all children is relevant or whether it should 

be restricted to schools located in disadvantaged areas. 

Finally, although total time dedicated to the curriculum was consistent 

with our recommendations, there were individual preferences in the 

implementation of the different activities between teachers, with some 

teachers implementing more of one type of activity and somewhat 

neglecting another activity over the course of the year. The given reasons 

were often teachers’ lack of interest in implementing one activity, or a lack 

of interest and comprehension difficulties from their students for this 

activity. These challenges were mostly evoked for the emotion circle time 

activity. It is possible that this activity, targeting mostly interpersonal 

skills, was more difficult to implement at the beginning of the year, as 

previous meta-analysis showed that the most efficient SEL programs are 

the ones that develop intrapersonal skills before interpersonal skills 

(Cipriano et al., 2023). However, we lacked the statistical power to 
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calculate if there were disparities in efficacy between each type of activity; 

i.e, if some activities were more effective than others in improving 

children’s outcomes, or to try to identify the most active components of 

our program, which could be an interesting topic for a future study 

(Bockmann & Yu, 2022). 
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Table 1. Children outcomes’ families

Family Outcome variable

Family 1: Negative mental health SDQ emotional problems 

 SDQ conduct problems

 SDQ hyperactivity

 SDQ peer relationship problems

 SDQ impact 

Family 2: Negative self-

management

CST aggressive behavior

 STRS conflict 
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InCLASS negative engagement 

Family 3: Positive self-

management

PKBS compliance with norms

 PKBS autonomy

 InCLASS positive engagement 

with tasks

Family 4: Positive relationship with 

teachers

STRS closeness 

 InCLASS positive engagement 

with teachers

Family 5: Positive relationship with 

peers

PKBS social interactions

 PKBS agreeableness

 PKBS social cooperation

 Peer acceptance

 InCLASS positive engagement 

with peers

Family 6: Emotional processing Expressive emotional knowledge

 CST adaptive response

Family 7: Executive functioning Working memory span 1

 Working memory span 2

 Cognitive flexibility  

Note: Abbreviations: InCLASS, Individualized Classroom Assessment Scoring System, STRS, Student-teacher 

relationship scale-short form, PKBS, Preschool and kindergarten behavior scale, CST, Challenging Situations 

task, SDQ, Strengths and difficulties questionnaire.
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Table 2. Descriptive statistics for the full sample

Measure Statistics

Teacher characteristics

Age in years M (SD) 37.1 (6.1)

Gender N (%)

Male

Female

2 (3.5) 

55 (96.5)
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Experience as teacher N (%)

Less than 1 year

Between 1 and 5 years

Between 6 and 10 years

Between 10 and 20 years

More than 20 years

3 (5.3)

12 (21.1)

17 (29.8)

18 (31.6)

7 (12.3)

Mindfulness and well-being M (SD)

CHIME total score 

WEMWBS total score

ESVP total score 

146.0 (15.2)

51.0 (5.8)

22.6 (6.3)

Type of school N (%)

School in education priority 

area 

Other types of school

48 (75.0)

16 (25.0)

Children characteristics

Age in months M (SD) 51.8 (3.5)

Gender N (%)

Boys 

Girls

360 (47.3)

401 (52.7)

Note: This table presents teacher and children characteristics. Teachers’ characteristics were calculated among 

the 57 teachers who responded to teachers’ questionnaires, except from the type of school variable. Children's 

age and gender data were collected at baseline, whereas teachers’ age, gender, experience, type of school, 

mindfulness and well-being related scores were collected at endline. Schools located in education priority areas 

correspond to “REP” and “REP+” (“réseau d’éducation prioritaire”) in France. Abbreviations: CHIME, 

Comprehensive inventory of mindfulness experience, WEMWBS, Warwick-Edinburgh mental well-being scale, 

ESVP, Satisfaction with professional life scale.

Table 3. Impact of the intervention on teacher outcomes

Variable Contr

ol

T-C SE Unadj. 

p

Adj. p N
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Family: Teacher well-

being

      

CHIME 0.000 0.046 0.31

6

.884 .884 57

WEMWBS 0.000 0.144 0.23

8

.546 .819 57

ESVP 0.000 0.209 0.24

2

.387 1.000 57

Standardized Treatment 

Effect

0.000 0.176 0.23

7

.458  57

Note: Column “control” reports the mean of the dependent variable for the control group, T-C = the coefficient 

of the treatment indicator, SE = the standard errors of the estimated coefficient, Unadj p = unadjusted p-value 

of the estimated coefficient, Adj p = p-value adjusted for multiple testing, N = number of observations used in 

the regression. Standardized mean difference (T-C) were standardized with respect to control group so that 

mean in the control group is 0. Abbreviations: CHIME, Comprehensive inventory of mindfulness experience, 

WEMWBS, Warwick-Edinburgh mental well-being scale, ESVP, Satisfaction with professional life scale.
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Table 4. Impact of the intervention on children’s outcomes 

Variable

Contr

ol T-C SE

Unadj. 

p Adj. p N

Family 1: Negative mental 

health       

SDQ emotional problems 0.000

-

0.243

0.07

4 .001** .005**

69

1

SDQ conduct problems 0.000

-

0.145

0.05

7 .011* .019*

69

1

SDQ hyperactivity 0.000

-

0.033

0.06

1 .592 .592

69

1

SDQ peer relationship 

problems 0.000

-

0.228

0.07

5 .002** .006**

69

1

SDQ impact 0.000

-

0.131

0.06

5 .045* .057

68

3

Standardized Treatment 

Effect 0.000

-

0.265

0.07

4 .000**  

69

1

Family 2: Negative self-

management       

CST aggressive behavior 0.000 0.180

0.11

5 .118 .178

41

7

STRS conflict 0.000

-

0.178

0.06

6 .007** .021*

69

1

InCLASS negative 

engagement 0.000 0.066

0.14

0 .635 .635

51

6

Standardized Treatment 

Effect 0.000

-

0.039

0.07

1 .586  

70

7

Family 3: Positive self-

management       
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PKBS compliance with 

norms 0.000 0.093

0.06

9 .176 .528

69

1

PKBS autonomy 0.000 0.075

0.07

6 .321 .481

69

1

InCLASS positive 

engagement with tasks 0.000 0.160

0.16

7 .339 .339

51

6

Standardized Treatment 

Effect 0.000 0.107

0.08

2 .194  

70

7

Family 4: Positive relationships 

with teachers       

InCLASS positive 

engagement with 

teachers 0.000 0.014

0.18

1 .937 .937

51

6

STRS closeness 0.000 0.171

0.09

3 .066 .131

69

1

Standardized Treatment 

Effect 0.000 0.108

0.10

4 .298  

70

7

Family 5: Positive relationships 

with peers       

PKBS social interactions 0.000 0.105

0.11

3 .353 .588

69

1

PKBS agreeableness 0.000 0.173

0.08

5 .042* .208

69

1

PKBS social cooperation 0.000 0.095

0.09

4 .315 .788

69

1

Peer acceptance 0.000 0.007

0.08

5 .938 .938

62

0

InCLASS: positive 

engagement with peers 0.000

-

0.085

0.13

3 .522 .653

51

6

Standardized Treatment 

Effect 0.000 0.033

0.07

8 .671  

71

9

Family 6: Emotional processing       
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Expressive emotional 

knowledge 0.000

-

0.024

0.14

1 .863 .863

49

2

CST adaptive response 0.000

-

0.029

0.07

8 .710 1.000

41

7

Standardized Treatment 

Effect 0.000

-

0.010

0.10

3 .920  

49

8

Family 7: Executive 

functioning       

Working memory span 1

0.000 0.138

0.10

6 .190 .571

46

3

Working memory span 2

0.000

-

0.134

0.12

0 .267 .534

46

6

Cognitive flexibility  

0.000

-

0.027

0.14

9 .856 .856

43

2

Standardized Treatment 

Effect 0.000

-

0.001

0.12

7 .992  

47

0

Note: This table reports results from OLS regressions of several dependent variables on a treatment indicator 

and control variables. The control variables are selected by a Lasso regression of the dependent variable on all 

potential controls, following Belloni et al. (2014). The standardized treatment effect is a weighted average of 

the outcomes in each panel of the table, and is constructed following Anderson (2008). Column “control” reports 

the mean of the dependent variable for the control group, T-C = the coefficient of the treatment indicator, SE 

= the standard errors of the estimated coefficient, Unadj p = unadjusted p-value of the estimated coefficient, 

Adj p = p-value adjusted for multiple testing, N = number of observations used in the regression. Standardized 

mean differences (T-C) were standardized with respect to the control group so that the mean in the control 

group is 0. Abbreviations: InCLASS, Individualized Classroom Assessment Scoring System, STRS, Student-

teacher relationship scale-short form, PKBS, Preschool and kindergarten behavior scale, CST, Challenging 

Situations task, SDQ, Strengths and difficulties questionnaire. *Significant at the 5% level. **Significant at the 

1% level.
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