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The implementation of universal school based Social–Emotional Learning (SEL) programs is increasing in Japanese schools with the aim of enhancing children’s social–emotional skills and reducing mental health problems. However, there is a lack of meta-analyses evaluating the effectiveness of these programs in Japan that specifically include studies with control groups and examine program moderators. Conducting such a meta-analysis would be valuable for improving future implementations of SEL programs in Japan. The present meta-analysis analyzed 85 intervention studies with control groups to examine the effectiveness and moderators of universal school based SEL programs for Japanese children aged 5–18 years. The analysis indicates that these programs have a small overall effect (ES = 0.26), as well as small effects in improving social–emotional skills (ES = 0.24), attitude toward the self and others (ES = 0.30), positive social behavior (ES = 0.31), conduct problem (ES = 0.20), and emotional problem (ES = 0.22) at post-intervention among Japanese children. The analysis further revealed that publication type, number of participants, and school level of children moderated the overall effects of universal school based SEL programs, suggesting potential biases in effect sizes reported in peer-reviewed journals published by scientific societies, lower effectiveness for older children, and decreased effectiveness when programs are delivered to larger numbers of children. Future research should explore more effective delivery methods for SEL programs, particularly for older children and larger groups, such as integrating community components and information and communication technology into the programs.
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1. Introduction

Children’s mental health is a topic of great interest to Japanese educators and parents, as it has been shown to predict various long-term outcomes such as academic achievement, physical health, and socioeconomic status in adulthood (Gibbons and Silva, 2011; Bücker et al., 2018). However, the number of Japanese children diagnosed with mental disorders, such as mood disorders, behavioral disorders, and psychotic disorders, has increased from 117,000 to 329,000 between 1999 and 2020 (Ministry of Health, Labour and Welfare, 2021). Emotional problems, such as depression and anxiety, are the most prevalent mental health issues among Japanese children (Ministry of Education, Culture, Sports, Science and Technology Japan, 2021). A survey by the National Center for Child Health and Development (2021) of 4,629 Japanese children and their caregivers in grades 5–12 found that up to 30% of primary and secondary school students experience moderate to severe depression and anxiety.

The conduct problems characterized by violence and aggression are also increasing among Japanese children. The number of school-aged children’s violence toward other students, teachers, other individuals, and objects reported by schools increased from to 60,305 to 76,441 between 2010 and 2021 and the number of children’s bullying reported by schools increased from 77,630 to 615,351 between 2010 and 2021 (Ministry of Health, Labour and Welfare, 2021). Associated with the prevalence of mental disorders, the number of suicides among Japanese children has consistently increased from 137 to 671 between 2011 and 2021 (Ministry of Health, Labour and Welfare, 2021). The number of school refusers in primary and junior high schools has also increased from 174,000 to 244,940 between 2010 and 2021 (Ministry of Health, Labour and Welfare, 2021). These findings highlight the urgent need for early intervention to promote mental health and reduce associated problems, such as suicide, school refusals, and bullying among Japanese school-aged children.

Schools are the primary sites for providing universal early intervention to Japanese school-aged children since schooling is a common domain that almost all children participate in Graham et al. (2011). In the past decade, Japanese schools have increasingly adopted universal school-based social–emotional learning (SEL) programs to enhance children’s social–emotional (SE) skills for promoting their mental health and reducing associated problems, such as suicide, school refusal, and bullying. SEL programs involve providing structured lessons that help students develop SE skills, such as self-awareness (e.g., recognizing emotions, strengths, limitations, and values), self-management (e.g., regulating emotions and behaviors), social awareness (e.g., taking perspectives and empathizing with others from diverse backgrounds and cultures), relationship skills (e.g., establishing and maintaining healthy relationships), and responsible decision-making (e.g., making constructive choices across varied situations), for promoting personal development, social relationships, ethical behavior, and productive work (Taylor et al., 2017). SEL programs are typically delivered by teachers and mental health professionals in Japan. There are different types of universal school based SEL intervention programs currently offered in Japanese schools, including group social skills training (SST) (Harada and Watanabe, 2021), group cognitive-behavioral therapy program (Group CBT program) (Yamamoto et al., 2017), stress-management education (Tanaka et al., 2014), and other programs.

SST involves systematically teaching SE skills by breaking down complex behaviors into their constituent elements, demonstrating those skills through role plays, engaging students in practicing those skills through role plays, providing positive and corrective feedback to improve performance, additional role-play practice, and developing assignments to practice those skills in natural interactions (de Mooij et al., 2020; Harada and Watanabe, 2021). SST programs currently implemented in Japan primarily focus on teaching relationship skills and social-awareness for promoting positive social behaviors and improving mental health of children. However, some SST programs also involve training of other skills, such as self-awareness, self-management, and/or responsible decision making depending on the needs of school (Harada and Watanabe, 2021). SST may involve multiple components, including psychoeducation (e.g., education of knowledge about behavior or group processes and social rules), psycho-physical components (e.g., training in physical exercises to improve posture, self-confidence, and trust in others), skills training (exercises in verbal and nonverbal communication, teamwork exercises, exercises to encourage and practice prosocial behavior and problem-solving), and cognitive-emotional components (activities to improve self-awareness, recognition of one’s own and others’ emotions, and emotion regulation) (Sancassiani et al., 2015; Ebata and Kamimura, 2018). In Japan, SST programs typically range between 2 and 11 lessons weekly, fortnightly, or monthly, with each lesson lasting 45–100 min.

The Group CBT program is rooted in the principles of CBT, which suggest that thought distortions and maladaptive behaviors contribute to the development and maintenance of psychological disorders. Its primary focus is on challenging and changing cognitive distortions and associated behaviors to improve emotional regulation and develop coping strategies for current problems (Hetrick et al., 2016; Einfeld et al., 2018. While Japanese schools implement group CBT to teach cognitive-behavioral self-management skills, such as cognitive restructuring, muscle relaxation, and diaphragm breathing techniques, these programs also train other SE skills, including self-awareness, social awareness, relationship skills, and responsible decision-making. Notable examples of group CBT programs implemented in Japanese schools include the Fun Friends program (Matsumoto and Shimizu, 2016), You Can Do It! (Yamamoto et al., 2017), and the Journey of Brave (Urao et al., 2021). Each program typically provides 8–12 weekly or bi-weekly lessons as part of the school curriculum, with each lesson lasting for 45–60 min (Matsumoto and Shimizu, 2016; Yamamoto et al., 2017; Urao et al., 2021). For instance, the Journey of Brave program emphasizes developing SE skills in each lesson, including self-awareness (e.g., recognizing basic emotions and monitoring personal feelings), social awareness (e.g., understanding others’ emotions), self-management skills (e.g., understanding bodily reactions, relaxation techniques, identifying cognitive distortions, and coping with rumination and cognitive restructuring), relationship skills (e.g., assertiveness training), and responsible decision-making (e.g., setting goals with an analysis of problems and situations) (Urao et al., 2021).

Stress management education primarily focuses on teaching self-management and self-awareness skills to cope with psychological stress resulting from various stressors in daily life, such as the absence of a supportive caregiver, poverty, friendship and interpersonal difficulties, heavy academic workloads, and bullying (Okazaki and Ando, 2011; Tanaka et al., 2014). Stress management education is based on the premise that psychological stress is an inevitable and necessary component of life, and maintaining a fine balance of psychological stress can be healthy and promote physical, social, emotional, and intellectual development. It also recognizes that how individuals cope with stress is a key determinant of long-term psychological, emotional, and physiological outcomes of stress (Takahashi and Sakano, 2010). Stress management education in Japan generally consists of 1–5 lessons on a weekly or monthly basis (Kita and Fujiwara, 2012; Taniguchi, 2013; Tanaka et al., 2014). These lessons typically include psychoeducation about stress and opportunities to develop stress-coping skills informed by CBT and SST, such as cognitive restructuring, problem-solving skills, relaxation techniques (e.g., muscle relaxation and breathing), social awareness, and self-awareness (Kita and Fujiwara, 2012; Taniguchi, 2013; Tanaka et al., 2014).

There are also other structured programs implemented among Japanese schools to promote SE skills that are not specifically categorized as SST, Group-CBT, or stress management education. The examples include SEL-8 (Yamada and Koizumi, 2020), Top-Self (Yamasaki et al., 2015), lifestyle enhancement program (Kita and Fujiwara, 2012) and developmental educational programs (Togo, 2010). SEL-8 and Top-Self provide 10–12 monthly lessons, with each lesson lasting 45–60 min and integrating theories and components of social-skills training, stress-management education, and CBT to promote self-awareness, social-awareness, self-management, relationship skills, and responsible decision-making (Kagawa and Koizumi, 2013). For example, SEL-8 uses a social-skills training structure, systematically teaching SE skills by breaking down complex behaviors into their elements, modeling skills in role plays, allowing students to practice those skills in role plays, providing constructive feedback to improve performance, and developing assignments to practice those skills in naturally occurring interactions in school life (Yamasaki et al., 2015). The lifestyle enhancement program developed by Kita and Fujiwara (2012) provides 10 lessons, each lasting 15 min, with structured activities to train self-awareness (e.g., understanding one’s emotions), social-awareness (e.g., empathy), self-management skills for controlling emotions (e.g., diaphragm breathing and practicing upright posture), behaviors (e.g., dietary and sleeping habits and hygiene), and relationship skills. The developmental education program developed by Togo (2010) provides four lessons, each lasting 50 min, with structured activities to promote children’s self-awareness, social-awareness, and relationship skills.

The majority of meta-analyses that investigated the effectiveness of school-based SEL programs were conducted in Western contexts such as the United States, the United Kingdom, and Australia. These meta-analyses found that universal SEL programs exhibited small to medium effect sizes (ES = 0.20–0.50) for improving SE skills, attitudes toward the self and others, positive social behavior, conduct problems, emotional problem, and academic performance at post-intervention and follow-up (Durlak et al., 2011; Taylor et al., 2017).

Some meta-analyses identified moderators of the effectiveness of SEL programs. For instance, the effectiveness of programs as rated by parents, teachers, and other observers was more effective than those rated by students (Korpershoek et al., 2016). School-based SEL programs were more effective for students in the lower grades than those in the higher grades (Wilson and Lipsey, 2007; Korpershoek et al., 2016). Moreover, studies published in peer-reviewed journals reported higher effect sizes than unpublished studies, potentially due to publication bias for studies with significant results (Durlak et al., 2011; Mlinarić et al., 2017). The moderating effect of the number of sessions of SEL programs found by previous meta-analyses is mixed. Some found that the number of sessions of SEL programs do not moderate the effect (van de Sande et al., 2019), while others found that SEL programs with a larger number of sessions are more effective (Korpershoek et al., 2016). However, some meta-analyses found that SEL programs with a fewer number of sessions are more effective (Durlak et al., 2011). Meta-analyses also found that programs delivered by teachers were more effective than those delivered by non-school personnel, such as researchers and external mental health professionals (Durlak et al., 2011). In addition, previous meta-analyses found that study quality does not moderate the effectiveness of the program (Durlak et al., 2011). A previous meta-analysis also found that school-based interventions incorporating community components, such as support from parents and local agencies (including community social workers, counselors, and psychologists), are more effective than school based interventions without community components (Goldberg et al., 2019).

Previous meta-analyses provide valuable insights regarding the effectiveness and moderators of SEL programs. However, a limitation of these meta-analyses conducted in Western contexts is that they typically do not include Japanese studies. This is likely due to the fact that the majority of Japanese studies are published only in Japanese and are electronically inaccessible. Therefore, the results of previous meta-analyses conducted outside Japan may not be generalizable to Japanese children due to differences in the delivery of school-based mental health interventions. For example, school-based mental health intervention programs in Japan tend to be delivered in fewer sessions (e.g., 1–12 sessions) compared to those in Western contexts (average 40.8 sessions; Durlak et al., 2011), as the Japanese academic curriculum has limited flexibility and time to accommodate school-based mental health interventions into the academic curriculum due to the strict education guidelines enforced by the Japanese government (Sawada and Ishimoto, 2021).

There are two previous meta-analyses that exclusively examined the effect sizes of school-based SEL programs for promoting the mental health of Japanese children. Takahashi and Ozeki (2011) conducted a meta-analysis of 14 studies and found that universal school-based SST is effective for reducing internalizing problems (ES = 1.62) and externalizing problems (ES = 0.80) among Japanese children. Morita et al. (2015) also conducted a meta-analysis of 12 studies and found that CBT-based stress management programs exhibited a small effect size (ES = 0.26) for reducing emotional problem among children. However, unlike meta-analyses conducted in Western contexts, these meta-analyses included studies without a control group and estimated effect sizes without accounting for baseline differences between intervention and control groups. Therefore, the effect sizes from these meta-analyses may not accurately represent the effectiveness of school-based SEL programs for promoting the mental health of Japanese children. Moreover, the scopes of these meta-analyses were, respectively, limited to SST and stress management education, and they did not examine the potential moderators of SEL programs. These findings suggest that there is no existing meta-analysis that accurately evaluated the effectiveness of universal school-based SEL programs in Japan by including only studies with control groups and that examines the moderators of SEL programs in Japan, even though the results from such a meta-analysis would be useful for improving the future implementation of SEL programs in Japan.

To address the gap in existing research, the present meta-analysis aimed to conduct the first meta-analysis of the effectiveness of universal school-based mental health intervention programs in improving SE skills, attitudes toward the self and others, positive social behavior, conduct problem, emotional problem, and academic performance among Japanese school-aged children. This meta-analysis specifically examined the effectiveness of SEL programs on these outcome categories, as previous meta-analyses have commonly investigated the effectiveness of SEL programs in these areas (Durlak et al., 2011; Taylor et al., 2017). To ensure the accuracy of effect size estimation, the analysis only included studies with control groups. In addition to the analysis of effect size, the present meta-analysis aimed to explore the potential moderators of the outcomes of universal school-based mental health intervention programs in Japan. This meta-analysis specifically explored the potential moderating effects of study characteristics (publication type, publication year, facilitator type, intervention time per session, intervention frequency, intervention session number, number of participants, attrition rate, rater of outcome, study quality, school level of children, and intervention type) on the outcomes of universal school-based SEL programs for Japanese children, building upon previous meta-analyses that investigated moderators of SEL programs (Korpershoek et al., 2016; Wigelsworth et al., 2016). The results of the present meta-analysis will broaden and deepen the knowledge of school-based mental health intervention outside of the Western context.

There are three research questions addressed in the present meta-analysis:

1. Are universal school-based SEL programs effective in improving SE skills, attitudes toward the self and others, positive social behavior, conduct problems, emotional problem, and academic performance among Japanese school-aged children at post-intervention?

2. Are universal school-based SEL programs effective in improving SE skills, attitudes toward the self and others, positive social behavior, conduct problems, emotional problem, and academic performance among Japanese school-aged children at follow-up?

3. Do study characteristics moderate the outcomes of universal school-based SEL programs for Japanese children?



2. Methods


2.1. Literature search

A systematic search was conducted on six databases in English (PubMed, PsychINFO, Web of Science, and Dissertation Abstracts) and in Japanese (CiNii Articles and J-STAGE) to obtain a representative sample of published studies. The search involved a combination of the following search terms and their variations in English and Japanese language: Japanese, social–emotional, learning, skills, mental health, psychology, intervention, program, training, children, adolescents, students, classroom, and schools. Additionally, the reference lists of each identified study and reviews of studies were examined to identify any relevant studies.



2.2. Inclusion criteria

The studies that were considered eligible for the meta-analysis met the following criteria: (a) written in English or Japanese; (b) published; (c) designed to improve one or more SE skills (i.e., self-awareness, self-management, social awareness, relationship skills, and responsible decision making); (d) targeted students in Grades K-12; (e) included a control group; and (f) provided sufficient statistical information (e.g., sample size, means, and standard deviations for both intervention and control groups) for effect sizes to be calculated at post-intervention and/or follow-up. There were no restrictions imposed on the year of publication for the included studies in the meta-analysis.



2.3. Exclusion criteria

The present meta-analysis excluded studies that exclusively targeted students with pre-existing mental, developmental, or learning disorders and that primarily involved the promotion of academic achievement. Studies that focused solely on the promotion of the physical health and development of students, such as programs aiming to develop healthy nutrition and exercise patterns, were also excluded. Additionally, studies that implemented mental health intervention to students outside the school setting were not included in the present meta-analysis.



2.4. Coding of studies

Multiple interventions from the same study were coded separately if the study provided data related to distinct intervention formats (e.g., group CBT program versus SST) and recruited separate cohorts, or if a single study reported the results of an original cohort and a replication sample. Multiple papers evaluating the same intervention but containing different data on outcomes at post-intervention or follow-up for the same cohort were combined into a single study.

The dependent variables in the present meta-analysis were six student outcomes, including SE skills (e.g., self-awareness, social awareness, self-management, relationship skills, and responsible decision making), attitudes toward the self and others (e.g., self-esteem, self-concept, attitudes toward school and teachers, beliefs about violence, helping others, social justice, and drug use), positive social behavior (e.g., the quality of relationships with others, such as peers and teachers, as measured by students, teachers, parents, or independent observers), conduct problem (e.g., disruptive class behavior, noncompliance, aggression, bullying, school suspension, and delinquent acts), emotional problem (e.g., internalized mental health issues such as depression, anxiety, fear, stress, and social withdrawal), and academic performance (e.g., standardized and unstandardized test scores across subjects such as math, writing, and reading, derived from school records).

Publication format of studies were coded as peer reviewed journal article published by an academic society or other (e.g., an article published through university/college, conference proceeding, thesis, and preprint). Year of study (up to 2010 or 2011 onward), school level of students (elementary school, middle school, or high school), minutes per session of intervention, intervention frequency (weekly/more than once a week, biweekly/three times a month, or monthly/bi-monthly), intervention session number, number of participants, attrition rate, rater of outcome (children or other) were coded.

The type of intervention in each study was coded in reference to the descriptions provided by the authors. Universal school-based SEL programs were classified as SST if the program involved structured lessons aimed at systematically training SE skills to promote social behavior and mental health in children. If the program was described as CBT-based, involving structured lessons for training cognitive-behavioral self-management skills like cognitive restructuring and muscle relaxation, with or without training in other SE skills, it was categorized as CBT. Programs described as stress management education, focusing on teaching self-management skills for coping with psychological distress, with or without training in other SE skills, were classified under stress management education. If the program did not fit into any of these categories (SST, CBT, or stress management education) but still provided structured lessons for training SE skills, it was classified as “other.”

The facilitator of school-based mental health interventions was coded as either teachers or others. Specifically, the facilitator was coded as teachers when the intervention was solely delivered by teachers within the school without assistance from school counselors or external staff, such as university researchers and students. The facilitator was coded as other when the intervention was delivered by school counselors, external staff (e.g., university researchers and students), or a combination of teachers, school counselors, and/or external staff.

The study quality was coded using the Risk Of Bias In Non-randomized Studies—of Interventions (ROBINS-I) assessment tool (Sterne et al., 2016), which is recommended by the Cochrane Scientific Committee. Using ROBINS-I, the primary author coded the quality of each study (i.e., critical, high, moderate, or low) by assessing the level of risk bias in seven domains, namely, (1) bias due to confounding, (2) bias in selection of participants into the study, (3) bias in classification of interventions, (4) bias due to deviations from intended interventions, (5) bias due to missing data, (6) bias in measurement of outcomes, and (7) bias in selection of the reported result. The study created graphical presentations using Robvis (McGuinness, 2019; Supplementary Appendix A). Low risk on the ROBINS-I tool indicates that the study is comparable to a well-performed randomized trial in its domain. Hence, a non-randomized study is considered to exhibit low risk only in exceptional cases (Sterne et al., 2016). Medium risk indicates that the study is sound for a non-randomized study with regard to this domain but cannot be considered comparable to a well-performed randomized trial. Serious risk of bias means that the study has some important problems in this domain. Critical risk of bias indicates that the study is too problematic in this domain to provide any useful evidence on the effects of intervention. No information means that the study provides insufficient information to make a judgment about risk of bias for this domain.

All coding was initially conducted by the primary author. To ensure the reliability of coding, the co-author (YM) subsequently checked the coding of the primary author. Any disagreement in coding for each study was eventually resolved through discussions. Management of the study records and the removal of duplicated data during study extraction were conducted by the Zotero version 6 (Roy Rosenzweig Center for History and New Media, 2022).



2.5. Data analysis

To address research questions, meta-analysis with meta-regression was performed by entering statistical and coding data into Comprehensive Meta-Analysis 3.0 (CMA; Borenstein et al., 2013). Dichotomous variables, such as publication type, rater of outcome, and facilitator of program, were converted to numerical variables in CMA by assigning 1 to one category and 2 to the other. Moderators were entered into CMA as numerical variables, including publication type (1 = peer-reviewed journal articles published by academic society, 2 = other), facilitator (1 = teacher, 2 = other), intervention time per session in minutes, intervention frequency (1 = weekly or more, 2 = biweekly, 3 = monthly), intervention session number, number of participants, attrition rate, rater of outcome (1 = children, 2 = other), study quality (1 = low risk of bias, 2 = moderate risk of bias, 3 = serious risk of bias, 4 = critical risk of bias), and school level of children (1 = elementary school, 2 = middle school, 3 = high school). The intervention type (SST, Group CBT, Stress Management Education, and Other) was coded as a categorical variable using the dummy coding function of the CMA.

Hedge’s g was used as the effect size index, which is a standardized mean difference between two groups that is adjusted for pre-intervention differences between the intervention and control groups based on pooled standard deviations. Hedge’s g is particularly useful for meta-analyses of studies with different sample sizes (Lakens, 2013). A positive effect size indicates that the intervention group performed better than the control group, and the effects were defined at the student level. A small effect size value is 0.2, a moderate effect size value is 0.5, and a large effect size value is 0.8 (Cohen, 1988).

To address the research question 1, the researchers calculated the overall effect size of SEL programs and their effects on each outcome category at post-intervention. To address the research question 2, for studies that evaluated the effectiveness of interventions at follow-up, the overall effect size and effect size for each outcome category at both post-intervention and follow-up were calculated. To address the research question 3, the researchers examined the significance of individual moderators on the overall effect of SEL programs and their effect on each outcome category in the first step. In the second step, all moderators, including numerical and categorical moderators, were examined together to determine their significance on the overall effect of SEL programs and their effect on each outcome category. Finally, only the moderators identified as significant in the second step were examined together again on the overall effect of SEL programs and their effect on each outcome category. In addition, the present meta-analysis employed the Egger’s regression test to examine the presence of publication bias regarding the effects of SEL programs. The trim-and-fill method was utilized to estimate the potential impact of publication bias on the estimated effect sizes of SEL programs.

The present meta-analysis calculated one effect size per outcome category for each study. If a study included multiple measures of the same category, then the mean effect size for each category was calculated using CMA. Statistical significance was determined using a probability level of 0.05, and a mean effect size was considered significantly different from zero when its 95% confidence intervals did not include zero. All analyses were performed using a random-effects model with maximum likelihood estimation (Lipsey and Wilson, 2001).

The significance of the heterogeneity of a group of effect sizes was examined through the Q and I2 statistics and 𝜏2. A significant Q value suggests that studies are not drawn from a common population, whereas I2 statistics reflects the degree of heterogeneity among a set of studies along a 0–100% scale. Finally, τ2 represents the absolute value of heterogeneity.




3. Results


3.1. Descriptive characteristics of the reviewed studies

The systematic search resulted in a sample of 85 studies that reported 320 outcomes involving 26,793 children aged 5–18 years (Figure 1). The largest proportion of studies was published in peer-reviewed journals published by academic societies (54.1%) (Table 1). A large proportion of studies (30.6%) was also published in journals published by universities/colleges, because Japanese researchers typically publish their studies in university schools/faculties that publish journals that have limited peer review.

[image: Figure 1]

FIGURE 1
 Selection process of studies included in the meta-analysis identification.




TABLE 1 Descriptive characteristics of intervention studies.
[image: Table1]

Intervention type was categorized into SST, SEL program, CBT, stress management education, and others. The last category included SEL-8 (Yamada and Koizumi, 2020), Top-Self (Yamasaki et al., 2015), developmental educational programs (Togo, 2007, 2010), a personal goal pursuing program (Kusaka, 2012), and lifestyle enhancement program (Kita and Fujiwara, 2012). None of the studies employed randomized controlled designs and produced a low risk of bias. Moreover, no study reported the detailed ethnic compositions of the participants, because, presumably, Japanese researchers typically assume that nearly all participants come from Japanese backgrounds. All the studies either had no incorporation or only limited incorporation of community components, such as support from parents and local agencies.



3.2. Effectiveness of SEL programs at post-intervention

With the exception of the effectiveness of SEL programs on academic performance, the results addressed the research question 1: Are universal school-based SEL programs effective in improving SE skills, attitudes toward the self and others, positive social behavior, conduct problems, emotional problem, and academic performance among Japanese school-aged children at post-intervention?

The grand study-level mean of effect size at post-intervention for 85 studies was significant (ES = 0.26, p < 0.01; k = 85; Table 2). The effect sizes for SE skills, attitude toward the self and others, positive social behavior, conduct problem, and emotional problem were significant (ES = 0.20–0.31, p < 0.01). Only one study (Kagawa and Koizumi, 2013) evaluated the effectiveness of intervention for promoting academic scores in math, reading, and writing. As a result, the academic performance category was excluded from further analysis.



TABLE 2 Effect sizes of school-based social–emotional learning (SEL) programs at post-intervention.
[image: Table2]

For the grand mean, a Q value of 203.5 was significant, and I2 was moderate (43.0), which suggests moderate heterogeneity among studies and the existence of one or more variables that may moderate the outcomes. For the individual outcome categories (SE skills, attitudes toward the self and others, positive social behavior, conduct problem, and emotional problem), the Q value was also significant (46.69–121.94), and I2 values were moderate (40.42–71.02). This finding suggests moderate heterogeneity of effect sizes among studies and the existence of one or more variables that may moderate outcomes in these categories.



3.3. Follow-up effects of SEL programs

With the exception of the effectiveness of SEL programs on academic performance, the results addressed the research question 2: Are universal school-based SEL programs effective in improving SE skills, attitudes toward the self and others, positive social behavior, conduct problems, emotional problem, and academic performance among Japanese school-aged children at follow-up?

A total of 18 studies (20.9%) investigated the effects of interventions both at post-intervention and follow-up (see Tables 3 4). The duration of follow-up periods in these studies ranged from 3 weeks to 2 years, with an average of 19.33 weeks. Of the 18 studies, only five conducted follow-ups for 16 weeks or longer after the intervention, while the remaining 13 studies (72.2%) implemented follow-ups for 12 weeks or less.



TABLE 3 Effect sizes of school-based SEL programs at post-intervention (only studies with follow-up).
[image: Table3]



TABLE 4 Effect sizes of school-based SEL programs at follow-up.
[image: Table4]

Among the studies that followed up, the grand mean of effect sizes at post-intervention was significant (ES = 0.17, p < 0.01); for SE skills (ES = 0.40, p < 0.01), attitude toward the self and others (ES = 0.32, p < 0.01), positive social behavior (ES = 0.65, p < 0.01), conduct problems (ES = 0.16, p < 0.05), and emotional problem (ES = 0.13, p < 0.01). The grand mean of effect sizes at follow-up was also significant (ES = 0.27, p < 0.01); for SE skills (ES = 0.37, p < 0.01), attitude toward the self and others (ES = 0.42, p < 0.01), positive social behavior (ES = 0.44, p < 0.01), and emotional problem (ES = 0.18, p < 0.01), but not for conduct problems. However, due to the limited number of follow-up studies, subsequent analyses were conducted only at post-intervention.



3.4. Moderators of outcomes

The results addressed the research question 3: Are there study characteristics that moderate the outcomes of universal school-based SEL programs for Japanese children?

Individual analysis of moderators identified that publication type (B = −0.09; SE = 0.05; p < 0.05), number of participants (B = −0.00; SE = 0.00; p < 0.05), and school level of children (B = −0.07; SE = 0.04; p < 0.05) moderated the overall effects of universal school-based SEL programs (Table 5). When these moderators were analyzed together in meta-regression, all of them remained significant and accounted for 25% (R2 = 0.25) of variation in the overall effect of universal-school-based SEL programs. Publication type, number of participants, and school level of children uniquely accounted for 4, 5, and 7% of variation, respectively, in the overall effect of universal-school-based SEL programs. These findings suggest that SEL programs reported in peer-reviewed journals published by scientific societies were more effective than SEL programs reported in other publication formats, and that school-based SEL programs with smaller number of participants had higher overall effects, and that SEL programs for children in lower school level were more effective than SEL programs for children in higher school level. There was no difference in overall effects between school-based SEL programs primarily delivered by teachers and others (e.g., school counselors, researchers, and school nurses) (Table 6). There was also no difference in overall effect between SST, Group-CBT, SEL programs, stress management education and others (Table 7).



TABLE 5 Results of meta-regression analyzing the moderators of effect sizes.
[image: Table5]



TABLE 6 Effect sizes of school-based SEL programs delivered by teachers and others.
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TABLE 7 Effect sizes of different types of school-based SEL programs at post-intervention.
[image: Table7]

Individual analysis of moderators revealed that, among all moderators, only publication type (B = −0.12; SE = 0.06; p < 0.05) moderated the effectiveness of improving SE skills and accounted for 16% (R2 = 0.16) variation in the effect of school-based SEL programs on SE skills. School-based SEL programs reported in peer-reviewed journals published by a scientific society were effective for promoting SE skills than school-based SEL programs reported in other publication formats (intervention reported in university press, conference papers and dissertations).

Individual analysis revealed that publication type (B = −0.13; SE = 0.06; p < 0.05), number of participants (B = −0.00; SE = 0.00; p < 0.05), and school level of children (B = −0.13; SE = 0.05; p < 0.01) moderated the effect of school-based SEL programs on attitude toward the self and others. However, when these moderators were analyzed together in meta-regression, only school level of children was significant and accounted for 22% (R2 = 0.22) of total variation in the effect of school-based SEL programs on attitude toward self and others. School-based SEL programs reported in peer-reviewed journals published by scientific societies were effective for promoting attitude toward self and others than school-based SEL programs reported in other publication formats.

Individual analysis of moderators revealed that publication type (B = −0.19; SE = 0.08; p < 0.05), facilitator type (B = 0.19; SE = 0.10; p < 0.05), number of participants (B = −0.00; SE = 0.00; p < 0.05), and intervention type [Q = 17.47 (3); p < 0.01] moderated effects of school-based SEL programs on positive social behavior. When these moderators were analyzed together, only intervention type remained significant. Intervention type accounted for 52% (R2 = 0.52) of variation in the effect on positive social behavior. SST was significantly more effective for promoting positive social behavior than stress management education (B = −0.63; SE = 0.19; p < 0.01) and others (B = −0.35; SE = 0.11; p < 0.01). CBT was significantly more effective in promoting positive social behavior than stress management education (B = −0.47; SE = 0.18; p < 0.01) and others (B = −0.18; SE = 0.09; p < 0.05). Others was more effective for promoting positive social behavior than stress management education (B = −0.27; SE = 0.17; p < 0.05). There was no difference in the effectiveness of SST and CBT for promoting positive social behavior.

Individual analysis of moderators identified that only number of participants moderated the effect of school-based SEL programs on conduct problem (B = −0.00; SE = 0.00; p < 0.01) and accounted for 44% (R2 = 0.44) of variation in the effect of SEL programs on conduct problem. Individual analysis of moderators identified that number of participants (B = −0.00; SE = 0.00; p < 0.01) and school level of children (B = −0.09; SE = 0.06; p < 0.05) and moderated the effect of SEL programs on emotional problem. When these moderators were analyzed together in meta-regression, only school level of children remained significant and accounted for 47% (R2 = 0.47) of total variance in effect of SEL programs on emotional problem.



3.5. Publication bias

The observation of funnel plots (Supplementary Appendix B) and the results of Egger’s regression test indicated potential publication bias in overall effect [intercept = 0.87; t(83) = 3.48; p < 0.01], SE skills [intercept = 0.74; t(42) = 2.40; p < 0.01], attitude toward the self and others [intercept = 1.31; t(47) = 3.57; p < 0.01], positive social behavior [intercept = 1.57; t(27) = 3.01; p < 0.01], conduct problem [intercept = 1.73: t(26) = 3.21; p < 0.01], and emotional problem [intercept = 1.39; t(49) = 4.46; p < 0.01]. The trim-and-fill method (Duval and Tweedie, 2000) indicated that the adjusted effect sizes after omitting publication bias may be slightly higher for overall effect (adjusted ES = 0.29) and emotional problem (adjusted ES = 0.23) and slightly lower for attitude toward the self and others (adjusted ES = 0.21), and positive social behavior (adjusted ES = 0.30), conduct problem (adjusted ES = 0.12). The adjusted effect size was close for SE skills (adjusted ES = 0.24), Adjusted effect size remain significantly different from zero for all outcome categories.




4. Discussion


4.1. Immediate effects of universal school-based SEL programs

The present meta-analysis effectively addressed the research question 1 except for the effectiveness of SEL programs on academic performance. The present meta-analysis contributes evidence supporting the effectiveness of universal school-based SEL programs in promoting various outcomes among Japanese children, including SE skills, attitude toward self and others, conduct problems, and emotional problems. The overall effect size at post-intervention was found to be 0.26, with effect sizes for specific outcome categories ranging from 0.20 to 0.31. These findings suggest that universal school-based SEL programs have a small but significant immediate effect in improving the targeted areas among Japanese children. It is noteworthy that despite socio-cultural differences, the effect sizes observed in this meta-analysis are comparable to those reported in meta-analyses conducted in Western contexts (as shown in Table 8). This similarity can be attributed to the fact that many of the SEL programs implemented in Japan have been adapted from Western models, such as SST, Group CBT, and stress management education, to better suit the specific needs of Japanese children and the school environment (Matsumoto and Shimizu, 2016; Harada and Watanabe, 2021).



TABLE 8 Comparison of effect sizes between the present meta-analysis and past meta-analysis in the Western context.
[image: Table8]

The present meta-analysis holds significant implications for enhancing the mental health of Japanese children. The results underscore the immediate effectiveness of universal school-based SEL programs in fostering SE skills, positive attitude toward self and others, positive social behaviors, and mitigating conduct and emotional problems. Therefore, expanding the implementation of these programs across Japanese schools could contribute to improved mental health outcomes among children. Although the present meta-analysis did not establish the immediate effectiveness of SEL programs on academic performance, previous research has consistently shown that children’s mental health plays a significant role in predicting long-term outcomes, including academic achievement, physical health, and socioeconomic status in adulthood (Gibbons and Silva, 2011; Bücker et al., 2018). Therefore, expanding the implementation of SEL programs may also have the potential to indirectly influence these crucial long-term outcomes, resulting in improved academic achievement, positive physical health, and enhanced socioeconomic status for children as they progress into adulthood.

Given the limited availability of school counselors in Japan, teachers would play a crucial role in delivering these programs (MEXT, 2021). To effectively promote mental health among Japanese children, it is essential to prioritize teacher training in universal school-based SEL programs as part of both pre-service teacher education and ongoing professional development. This investment would equip teachers with the necessary knowledge and skills to effectively implement these programs, enabling them to have a positive impact on the mental health of Japanese children.

However, the present meta-analysis reveals small effect sizes for universal school-based SEL programs, suggesting that implementing these programs alone may not lead to substantial improvements in children’s SE skills, attitudes toward self and others, social behavior, and conduct and emotional problems. International studies have increasingly shown that school-based interventions that involve community components, such as parental and local agency support, are more effective compared to interventions without community involvement (Goldberg et al., 2019). Therefore, to effectively promote children’s SE skills, attitudes, positive social behavior, and reduce conduct and emotional problems in the future, enhancing collaboration between families and teachers is crucial. This could include implementing parental training programs aimed at promoting children’s SE skills, in addition to delivering universal school-based SEL programs (Ikesako and Miyamoto, 2015). Improving collaboration between schools, families, and community mental health professionals can be facilitated by providing mental health literacy training to parents and addressing the stigma attached to mental health problems. Currently, parental stigma acts as a barrier to their children accessing community mental health professionals and limits collaboration between schools, families, and community mental health professionals (Yamaguchi et al., 2020).



4.2. Follow-up effects of school-based SEL programs

The present meta-analysis addressed the research question 2 except for the effectiveness of SEL programs on academic performance at follow-up. The present meta-analysis examined both post-intervention and follow-up effects of school-based SEL programs and found that children who received these programs demonstrated higher SE skills, improved attitudes toward self and others, and displayed positive social behaviors at follow-up, while also experiencing lower emotional problems. The average follow-up period in the analyzed Japanese studies was 19.3 weeks after the intervention. These findings indicate that universal school-based SEL programs have a sustainable effect on promoting SE skills, improving attitudes, fostering positive social behaviors, and enhancing emotional well-being for at least 4–5 months after program implementation. This reinforces the notion that increasing the adoption of universal school-based SEL programs among Japanese schools will be beneficial for effectively promoting SE skills, positive social behaviors, and reducing emotional problems among Japanese children.

However, due to the limited follow-up period of the Japanese studies included in the present meta-analysis (M = 19.3 weeks after the intervention), it was not possible to investigate whether universal school based SEL programs have a sustainable long-term effect (e.g., 1 year) on Japanese children. Such long-term improvements in SE skills, attitude toward self and others, social behavior, and mental health are crucial for children’s long-term outcomes, including academic achievement, physical health, and socioeconomic status in adulthood (Gibbons and Silva, 2011; Bücker et al., 2018). Furthermore, the effect size for promoting emotional problems at follow-up was small, and there was no significant effect on promoting conduct problems at follow-up. These findings further emphasize the implication that relying solely on universal school based SEL programs may not be enough to achieve substantial and lasting improvements in children’s emotional and conduct problems over the long term. Therefore, it becomes imperative for Japanese schools to consider implementing school-based interventions that incorporate community components, including support from parents and local agencies. As evidenced by international studies (Goldberg et al., 2019), such interventions have been found to be more effective than solely implementing universal school based SEL programs.

The effect sizes of SEL programs at follow-up appear to be mostly similar to or higher than those found in previous meta-analyses conducted in Western contexts (Table 9). However, it is important to note that while the present meta-analysis included studies that investigated follow-up effects of any duration, Durlak et al. (2011) and Taylor et al. (2017) calculated effect sizes by only including studies that conducted follow-up for 6 months or longer. Similarly, Sklad et al. (2012) calculated effect sizes by only including studies that followed up for 7 months or longer. Therefore, the results of the present meta-analysis and previous meta-analyses in western context may not be directly comparable.



TABLE 9 Comparison of effect size at follow-up between the present meta-analysis and meta-analysis in the Western context.
[image: Table9]



4.3. Study characteristics that influence the outcomes of school-based SEL programs

In response to the research question 3, the present meta-analysis found that there are study characteristics that moderate the outcomes of school-based SEL programs for Japanese children. The present meta-analysis aligns with previous meta-analyses conducted in Western contexts (Wilson and Lipsey, 2007; Korpershoek et al., 2016) by finding that school-based SEL programs in Japan are more effective for younger children in lower school levels, particularly in promoting attitude toward self and others and reducing emotional problems. This pattern of effectiveness can be attributed to the greater plasticity of the brains of younger children, allowing for more efficient consolidation of new learning compared to older children (Frank et al., 2022). The moderating effect of school level underscores the critical importance of early intervention, highlighting the need to provide universal school-based SEL programs to younger children in order to effectively promote positive changes in their lives. However, the findings also indicate the need to explore strategies that can enhance the effectiveness of SEL programs for older children in higher school levels. Further research is necessary to understand how SEL programs can be tailored to address the unique developmental needs and challenges of older students, ensuring that they too benefit from these programs and experience positive changes in their SE skills and mental health.

Previous meta-analyses of Japanese studies (Takahashi and Koseki, 2011; Morita et al., 2015) and those conducted in the Western context (Durlak et al., 2011; Taylor et al., 2017) did not investigate the moderating impact of the number of participants. However, the present meta-analysis found that school based SEL programs may be more effective when delivered to a smaller number of children. These findings may be attributed to the fact that it is more feasible to deliver SEL programs as intended to a smaller number of children compared to a larger number. For instance, delivering SEL programs to a larger number of children often requires training a larger number of teachers to deliver SEL programs in their own classrooms. It is more challenging to train a larger number of teachers to have sufficient competencies in delivering an SEL program. This difficulty arises from the greater challenge of providing adequate support to each individual teacher. Additionally, securing adequate staffing for delivering SEL programs as intended can be more challenging when delivering to a larger number of children, especially in Japan where schools are facing staff shortages (Fujimura and Mistilina, 2020). Therefore, delivering SEL programs to smaller groups of children may be more practical and effective for producing positive outcomes.

However, it is important to scale up the delivery of SEL programs to reach a larger number of children and have a positive impact on society as a whole. The challenges of delivering SEL programs to a large number of children could be partly addressed by the integration of ICT into the delivery of SEL programs. Currently, the delivery of SEL programs in Japan still heavily relies on paper and pencil. However, there is increasing evidence from international studies that mobile apps can be effective for delivering SEL programs to children (Wang et al., 2018). The use of mobile apps could potentially reduce the workload for program facilitators of SEL programs and help schools deliver SEL programs to a larger number of children more efficiently. Furthermore, while training a large number of Japanese school teachers to deliver school-based SEL programs with equal competency is challenging, teachers may develop better skills in delivering these programs and promoting SE skills, attitude, behavior, and mental health among children over time as they gain experience delivering SEL programs, which may help address the challenge of scaling up the delivery of SEL programs in Japan (Zhan et al., 2018).

The present meta-analysis found differences in the effectiveness of promoting positive social behavior among different types of SEL programs. Specifically, SST and CBT were found to be more effective than stress management education, while others were more effective than stress management education for promoting positive social behavior. These findings may be attributed to the content of stress management programs, which primarily focus on SE skills related to stress management, such as self-awareness and self-management, and have less emphasis on SE skills related to social behaviors such as social awareness and relationship skills. In contrast, SST and CBT commonly focus on training both stress management and social behaviors (Tanaka et al., 2014; Yamamoto et al., 2017). These results suggest that for effective promotion of positive social behavior among children, schools may find the implementation of SST, CBT, and other programs more useful than stress management education.

Prior meta-analyses in Western contexts have explored the variation in effect sizes of Social–Emotional Learning (SEL) programs between published and unpublished studies (Durlak et al., 2011; Taylor et al., 2017). However, these meta-analyses did not specifically investigate the impact of different publication formats on the effects of universal school-based SEL programs, such as peer-reviewed journal articles published by scientific societies, conference papers, and dissertations. This present meta-analysis offers a unique perspective by revealing that SEL programs published in peer-reviewed journal articles from academic societies may have a greater effectiveness for Japanese children compared to programs published in other formats, such as university/college journals, conference proceedings, and dissertations. These findings can be partially attributed to publication bias, where researchers are more inclined to report interventions with successful outcomes in peer-reviewed journals compared to other publication formats. This bias may arise because Japanese journals published by universities/colleges, Japanese conference proceedings, and Japanese dissertations often have limited peer-review processes for publication. In fact, peer-reviewed journals are three times more likely to reject submitted manuscripts lacking a report on statistically significant intervention effects (Mlinarić et al., 2017). It is important to note that while the effectiveness of SEL programs published in peer-reviewed journal articles by scientific societies may still be significant, the presence of publication bias indicates that these findings may not fully represent the real-life effectiveness of such programs for Japanese children. Therefore, cautious analysis and interpretation of the results are warranted.

According to previous meta-analyses conducted in a Western context, teacher-delivered social–emotional learning (SEL) programs are more effective than those delivered by external mental health professionals and researchers (Durlak et al., 2011). However, the present meta-analysis indicates that there is no difference in the effectiveness of school based SEL programs primarily delivered by Japanese teachers and other professionals, such as school counselors and mental health professionals. This finding may be attributed, in part, to the fact that SEL programs are less recognized by the Japanese educational system, and many Japanese teachers have limited experience and knowledge in delivering SEL programs (MEXT, 2020). The majority of Japanese teachers who participated in the selected studies were delivering SEL programs for the first time, implying that their effectiveness may increase as they gain experience and effectively integrate SEL programs into their daily routines. Considering that the present findings suggest that teacher-delivered SEL programs may be as effective as those delivered by external professionals, it may not be necessary for schools to seek out external professionals for the effective delivery of SEL programs to children.

Consistent with some previous meta-analyses (van de Sande et al., 2019), the present meta-analysis suggests that the number of sessions and time per session may not moderate the outcomes of SEL programs. These findings suggest that a brief SEL program with a shorter time per session and fewer sessions may be capable of producing positive effects on children, at least immediately after completing the program. However, the present meta-analysis was unable to determine whether a brief SEL program has a sustainable effect on promoting SE skills, behavior, and mental health of children over the long-term (e.g., 1-year follow-up). Therefore, the findings from the present meta-analysis are insufficient to confirm whether a brief SEL program is a viable option for promoting children’s SE skills, attitudes toward self and others, positive social behavior, conduct problems, and emotional problems over the long-term.

The present meta-analysis aligns with previous studies (Durlak et al., 2011) by suggesting that study quality and publication year do not moderate the effectiveness of social–emotional learning (SEL) programs in Japan. However, in contrast to previous meta-analyses conducted in Western contexts (Wilson and Lipsey, 2007), the present study found no moderation effect of attrition rate on the outcomes of universal school-based SEL programs in Japan. Nevertheless, this finding may be influenced by poor reporting of attrition rates in some included studies, with 18.8% of studies lacking attrition rate information. Therefore, the evaluation of the moderating effect of attrition rate on the outcomes of SEL programs in Japan in this meta-analysis may be uncertain. Moreover, contrary to previous meta-analyses (Korpershoek et al., 2016) that reported higher effectiveness ratings from parents, teachers, and other observers compared to students, the present study did not find a moderation effect of the type of rater (child or others) on the outcomes of SEL programs in Japan. However, as only a small percentage of studies (4.7%, k = 4) reported teacher-rated effectiveness of SEL programs, it remains unclear whether the meta-analysis accurately assessed differences in effectiveness ratings between children and other raters.



4.4. Limitations

In contrast to previous meta-analyses conducted in Western contexts (Wilson and Lipsey, 2007; Korpershoek et al., 2016), the present meta-analysis did not include any studies that employed a cluster-randomized controlled trial design. Furthermore, a number of studies (k = 31) were excluded due to insufficient information to calculate effect sizes, often presenting results graphically without providing precise numerical data. These limitations raise concerns about the potential bias in the effectiveness of the programs found in this meta-analysis. In addition, it is important to acknowledge that this meta-analysis exclusively incorporated published studies, which introduces the potential for publication bias. The analysis revealed the presence of potential publication bias in both the overall effect size and effect size across all outcome categories. Consequently, it is possible that the effect sizes calculated in the present study may differ from the actual effect sizes. Additionally, the limited number of studies targeting preschool students (k = 1) and high school students (k = 5) restricts the generalizability of the findings to these specific age groups. Moreover, the inclusion of only a small number of studies examining follow-up effects (k = 18), with only five studies conducting follow-up for 12 weeks or longer, prevents a conclusive determination of the long-term effects of SEL programs (e.g., 6 months or longer). Furthermore, due to the inclusion criterion being met by only one study, the meta-analysis could not synthesize evidence on the effectiveness of programs in promoting academic performance. The present meta-analysis was restricted to studies that met specific criteria, including being published in English or Japanese and listed in major databases. As a result, unpublished studies, studies published in languages other than English or Japanese, and studies not listed in major databases were not included in the analysis. Consequently, it is important to acknowledge that the results may not fully represent the findings of all published and unpublished studies.




5. Conclusion

The present meta-analysis offers new insights into the immediate effects of universal school based SEL programs on SE skills, attitudes to self and others, social behavior, emotional problem, and conduct problem among Japanese children aged 5–18. It highlights the need for increased funding in universal school based SEL programs to enhance SE skills and promote mental health in Japanese children. However, the small effect sizes observed in this meta-analysis suggest a need for further research to explore strategies for generating larger effects. Collaboration between schools, parents, and local agencies could be an approach to consider, alongside school-based SEL programs. Additionally, future studies should investigate how SEL programs can be effectively delivered to a larger number of children, with potential avenues such as mobile apps warranting exploration to expand program reach.

To validate the effectiveness of universal school based SEL programs, large-scale cluster-randomized controlled trials randomizing classes and schools into intervention and control groups are crucial. These trials would yield more robust evidence with reduced biases. Additionally, further studies are needed to examine the long-term effects of school based SEL programs, focusing on durations of 6 months or more. A greater number of studies is necessary to consolidate evidence on the effectiveness of SEL programs for preschool and high school students. Moreover, investigating the impact of school based SEL programs on academic performance among Japanese children is vital. Specifically, exploring the link between SEL programs and academic outcomes may garner stronger interest from the Japanese government, potentially leading to increased implementation of SEL programs throughout Japanese schools.
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