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Fostering of social, emotional, 
and cognitive skills in elementary 
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program
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Background: International guidelines emphasize the importance of holistic 
personal development in education, incorporating both academic and social–
emotional skills. The developmentally appropriate, school-based prevention 
program Papilio-6to9 for students aged six to nine, implemented by trained 
teachers, aims at improving social, emotional, and cognitive skills and preventing 
behavior and emotional problems. The program differs from existing school-
based prevention programs in Germany in its theoretical framework and multi-
level approach targeting both students and teachers. The current study is the 
first to assess program effectiveness by analyzing the impact on the student-
level outcomes.
Methods: The pilot study employed a randomized waiting control group 
longitudinal design with three measurement points (pre-test, post-test, follow-
up). The sample comprised 224 children (52% girls, age M = 7.1 years) from 
twelve classes. Teachers completed online questionnaires at each measurement 
point, assessing social–emotional problems, social skills, executive functions, 
and student-teacher relationship.
Results: The results indicated program effects in all defined outcome areas: 
program participation was associated with lower problem scores, higher social 
skills, higher executive functions, and closer student-teacher relationship.
Conclusion: The findings of the pilot evaluation indicate the effectiveness of 
the Papilio-6to9 program in promoting social–emotional skills and preventing 
emotional and behavioral problems. Future studies should aim to validate the 
findings with a larger sample and incorporate multiple sources of information. 
Limitations and recommendations for future research are discussed.

KEYWORDS

social–emotional skills, social–emotional learning, executive functions, student-
teacher relationship, emotional and behavior problems, school prevention program, 
developmentally appropriate prevention, classroom well-being

1 Introduction

International guidelines for school framework curriculums show the interconnectedness of 
academic und socialization requirements focusing on a holistic personal development to promote 
equitable and inclusive lifelong learning possibilities (UNESCO, International Bureau of Education 
(IBE), 2024; Marope, 2016). Based on the Global Sustainable Goal 4 within the Education 2030 
Framework for Action, the UNESCO-IBE demands overall curriculum transformations which 
ensure the promotion of academic and social–emotional skills adapted to 21st-century demands 
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(UNESCO, International Bureau of Education (IBE), 2024). While 
academic qualification goals are described precisely in German 
curriculum frameworks, educational goals often remain unclear (Siebertz-
Reckzeh and Hofmann, 2017). Thus, concrete teaching recommendations 
and time resources to meet socialization qualification are lacking. 
However, due to the extensive amount of time children spend at school, 
elementary school environments are essential for socialization during 
childhood development, complementing parental influences and other 
childcare facilities. Research indicates that schools play a pivotal role in 
fostering social–emotional skills and underscores the educational 
environment’s efficacy in compensating skill deficiencies (Sklad et al., 
2012). Thus, social–emotional skills can serve as protective factors for 
negative developmental trajectories (Domitrovich et al., 2017) and are the 
strongest long-term predictor of students’ well-being (Taylor et al., 2017).

1.1 Preventing emotional and behavioral 
problems through social–emotional 
learning in elementary school settings

Social–Emotional Learning (SEL) has emerged as a central 
component of educational programs worldwide with important 
positive implications for the cognitive, social, and emotional 
development of children and adolescents. The Collaborative for 
Academic, Social, and Emotional Learning (CASEL) (2024) describes 
intra- and interpersonal core competencies such as self-awareness, self-
management, accurate interpretation of social situations, as well as 
communication, cooperation, and problem-solving skills as essential 
for a positive development. These competencies can be  promoted 
through SEL encompassing the process of understanding and 
regulating emotions, fostering empathy, demonstrating prosocial 
behavior, establishing and maintaining positive social relationships, 
constructively resolving challenging situations, and making responsible 
decisions (Collaborative for Academic, Social, and Emotional Learning 
(CASEL) (2024); Weissberg et al., 2015). A growing body of evidence 
from meta-analyses suggests that students who participate in school-
based SEL programs show a range of positive outcomes, including 
improved social–emotional attitudes and skills, increased prosocial 
behaviors, positive peer relationships, enhanced academic performance, 
as well as reduced emotional and behavioral problems (e.g., Cipriano 
et al., 2023; Corcoran et al., 2018). Although research has consistently 
shown that school-based SEL programs can have a positive impact on 
a range of outcomes, the quality of evidence varies greatly, underscoring 
the need for a theoretical framework and high-quality evaluation plan 
concerning future research (Wigelsworth et al., 2022). While numerous 
SEL programs are accessible, only a few programs with high-quality 
evaluation studies in Germany are available compared to their 
international counterparts. This limited availability of evidence-based 
SEL programs in Germany might increase the likelihood that 
non-evaluated interventions are also implemented in practice.

1.2 The role of social–emotional skills 
during school transitions

Normative life transitions, such as the transition from informal 
preschool settings to formal schooling, have the potential to influence 
the mental health of children and adolescents in the long term 

(Donaldson et  al., 2023). By the vulnerable stage of school entry, 
children encounter new cognitive, social, and behavioral expectations 
(Bassok et al., 2016; Seabra-Santos et al., 2022), which require learning-
related and interpersonal social skills (Purtell et al., 2020; Robson et al., 
2020). Findings from literature indicate that both learning-related social 
skills, such as paying attention, working independently, performing 
well-regulated and goal-directed as well as interpersonal social skills 
such as problem-solving skills or being able to initiate and maintain 
positive peer relationships are important predictors for academic 
success (Robson et  al., 2020; Szydlo and Farnsworth, 2023). Study 
results suggest that SEL interventions positively impact underlying 
executive functions (e.g., working memory, attentional control, impulse 
control, and planning), which in turn correlate with social–emotional 
competence and academic performance (Cortés Pascual et al., 2019; 
Diamond, 2013). Findings from the literature indicate a positive 
association between executive functions and self-regulated learning 
(Blair and Raver, 2015), metacognitive and motivational learning 
processes (Zelazo et al., 2016), as well as a positive self-image, and fewer 
behavioral problems (Hughes, 2011). However, children with a lack of 
social–emotional skills show an increased risk to experience the 
transition to school as destabilizing (Hart et al., 2016) which might in 
turn lead to negative developmental and academic outcomes (Garon-
Carrier et al., 2024). Thus, fostering social, emotional, and cognitive 
skills in children at an early stage is crucial, as it can help to mitigate 
potential risk factors and promote positive developmental outcomes, 
including enhanced interpersonal and academic competencies 
(Domitrovich et al., 2017; Lechner et al., 2022).

1.3 The program Papilio-6to9

The program Papilio-6to9 (Lechner et al., 2020) aims to close the 
existing research gap by providing an effective and practice-oriented 
prevention strategy tailored for the German-speaking context. 
Papilio-6to9 (Lechner et al., 2020) is an empirically based program 
designed to promote social–emotional skills and prevent emotional and 
behavioral problems within the elementary school environment. It 
adheres to a manualized, structured, multi-component approach and is 
underpinned by a theoretical framework (Multilevel Logic Model as 
shown in Figure  1). The program development is based on the 
Intervention Mapping Approach (IMA, Bartholomew Eldredge et al., 
2016) to ensure a transparent, scientific approach and a comprehensive, 
a priori need assessment (Lechner et al., 2022). The universal-selective 
prevention program follows principles of developmentally appropriate 
practice (DAP) (National Association for the Education of Young 
Children, 2020) which aims at reducing age-specific risk factors for 
emotional and behavioral problems (e.g., negative peer relationships), 
promoting age-specific protective factors (e.g., social–emotional and 
cognitive skills), and supporting children to cope with developmental 
tasks and normative life transitions (National Association for the 
Education of Young Children, 2009; Malti et al., 2009). Through play-
based learning, developmentally oriented methods intentionally 
incorporate children’s strengths to foster self-regulation, learning 
motivation, and engagement (National Association for the Education 
of Young Children, 2020). Thus, diverse levels of demand, performance, 
and age-related transitions and challenges are considered. Universal-
selective prevention signifies that the program targets the entire 
classroom population without stigmatization, irrespective of their risk 
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status (universal), while also offering support to children at heightened 
risk of emotional or behavioral problems (selective). Grounded in 
empirical research on the social, emotional, and cognitive development 
of 6 to 9-year-olds, the program’s main objectives include promoting 
social–emotional skills, problem-solving skills, and executive functions. 
Furthermore, the program seeks to create a supporting learning 
environment by fostering positive relationships and a positive classroom 
climate, and by reducing emotional and behavioral problems. 
Additionally, the program aims at long-term improvements in academic 
performance by enhancing learning motivation and classroom well-
being. Teachers implement the program, consisting of 27 units, each 
lasting 45 min, collectively with their entire class. The sequence of units 
is specified in the manual and does not allow for adaptation in the 
sequence of implementation. However, for certain units, teachers have 
the option to repeat and deepen the units multiple times with different 
exercises, depending on the age and competence level of the children. 
The sequence of units and topics is predetermined in the manual, as the 
contents of the individual units are thematically interconnected. After 
program implementation, supplementary guidance is provided on 
sustaining and integrating individual modules and exercises into regular 
lessons. Each unit includes an introductory and concluding ritual as 
well as varied methodological elements such as games, interactive 
stories, and individual/group exercises. In addition to the sequentially 
structured units, teachers have access to short exercises/games which 

can be integrated flexibly and independently into the ongoing school 
lessons. There is no specification on how often these games should 
be conducted. According to the Multilevel Logic Model (Figure 1), the 
units follow different thematic focuses:

(1)�	� Promoting learning-related social competences (social 
domain): This section comprises five units which focus on 
fostering social competences essential for academic success. 
Topics covered include methods of classroom management and 
the introduction of procedural and behavioral class rules with 
the help of the Good Behavior Game (GBG, Barrish et al., 1969; 
Smith et al., 2021). The aim is to establish (pro)social norms, 
promote comprehension of rules, and regulate behavior to 
cultivate a positive learning environment. Recent research has 
underscored the efficacy of the GBG as a classroom 
intervention, particularly benefiting children exhibiting an 
increased risk of externalizing behavior problems (Leidig 
et al., 2022).

(2)	� Promoting emotional and interpersonal social competences 
(emotional and social domain): In order to promote the 
perception, identification, expression, and regulation of the 
basic emotions (sadness, anger, fear, and joy), the interactive 
story “Paula and the pixies from the box” is introduced across 
six units. In German mythology, a Pixie (German: Kobold) is 

FIGURE 1

Multilevel logic model (Lechner et al., 2022, 105; cf. Campbell et al., 2016).
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a mostly benign, magical little creature that likes to play tricks 
and is known for its playful, curious nature. Within the 
interactive story, the children get to know four pixies, each 
representing one basic emotion. Subsequently, children 
engage with the interactive story “Paula goes to school” which 
deals with secondary emotions including envy, shame, guilt, 
and pride, as well as ambivalent and masked emotions. This 
thematic sequence spans a total of 16 × 45-min units. Each 
unit is dedicated to a comprehensive exploration of self-
perception, interpersonal perception of emotions, emotion 
regulation, problem-solving skills, or the development of 
empathy- and perspective-taking skills. Collaboratively 
developed with the renowned German puppet theater 
Augsburger Puppenkiste, the interactive stories are 
complemented by a puppet show (which is available as a 
supplementary offering, but not a mandatory part of the 
program’s implementation).

(3)	 Promoting executive functioning (cognitive domain) and 
classroom well-being: Every session starts with a mindfulness 
exercise enhancing self-awareness and children’s attention to 
their emotions and body sensations in the present moment. 
Research on mindfulness or as Tomasulo (2020, P. 51) named 
it applied consciousness has shown many positive outcomes. For 
example, it is linked to improved executive functions and 
adaptive coping strategies (Murphy et  al., 2012). 
Complementing the series of sequential units outlined above, 
supplementary games and exercises are provided for the 
integration into daily practice. These include activities 
facilitating the enhancement of executive functions, 
cooperative group games, and developmentally appropriate 
adaptions of positive psychology exercises. An example of the 
latter would be  a positive reflection of the day as a 
developmentally adapted method from the Three Good Things 
(TGT) intervention (Seligman et al., 2005). During the exercise, 
the children reflect upon ‘What went well today?’ and think 
about the next day ‘What can you do tomorrow in order to 
experience positive things again?’ (Lechner et al., 2022).

1.3.1 Implementation strategy
The implementation strategy follows a train-the-trainer (TTT) 

model that has been proven to be both effective and economical in 
the school setting (LaVigna et al., 2005). Trainers with a professional 
pedagogical background, along with prior experience in the evaluated 
kindergarten program Papilio-3to6 (Scheithauer and Peter, 2021), 
undergo a training facilitated by the program developers to 
familiarize themselves with the Papilio-6to9 program and the transfer 
of knowledge. Subsequently, teachers and pedagogical school staff 
(e.g., social worker) receive a comprehensive three-day course 
covering the manualized program implementation, supplemented 
with ongoing supervision during implementation. As Papilio-6to9 
affects multiple levels, targeting both students and teachers, teachers 
receive the multi-day training that covers not only the program 
implementation, familiarization of materials, and fidelity of 
implementation, but also extends beyond these practical aspects. 
Specifically, the training focuses on principles of positive psychology, 
fostering a growth mindset and positive feedback culture to enhance 
learning motivation. Furthermore, the teachers reflect on their own 

social–emotional skills and function as role-model for social–
emotional competence.

1.4 The present study

This study aims to conduct an initial assessment of the 
effectiveness of the Papilio-6to9 school-based prevention program in 
preventing emotional and behavioral problems while promoting 
social–emotional skills. Employing a waiting-control group 
longitudinal design with three measurement points, the study 
examines the impact of program participation on emotional and 
behavioral problems, social skills (encompassing self-control, 
engagement, empathy, cooperation, responsibility, and self-assertion), 
executive functions (encompassing working memory, inhibition, 
action planning, and regulation), and the quality of student-teacher 
relationships (levels of closeness and conflict) within intervention 
classes compared to those in waiting-control classes.

2 Methods

2.1 Sample

The schools were selected for inclusion in the pilot study based 
on the following inclusion criteria: (1) participation with at least two 
first-grade classes - one intervention group (IG) and one waiting 
control group (WCG), (2) absence of classes structured according to 
the so called German JüL-Format (cross-grade learning concept, 
where children attend classes in mixed-grade groups), (3) attainment 
of parental/guardian declaration of consent for children’s 
participation in the study with a minimum of 75% per class, (4) 
non-participation in the preceding Papilio-3to6 program. The final 
sample comprised twelve primary school teachers from six schools 
across the German federal states of Bavaria (4 schools) and North 
Rhine-Westphalia (2 schools). The teachers, predominantly female 
(92%), had an average age of 41.3 years (SD = 7.9) and reported an 
average of 12.5 years of professional experience (SD = 6.4). On 
average, teachers provided information on 19 children per class 
(range = 15–23). Data from 224 children (52% female, age 
M = 7.1 years) were available at the initial measurement point, with 
8 children dropping out by the second measurement and an 
additional 7 children by the third measurement due to relocation or 
school transfers. Further information on the sample characteristics 
is provided in Table 1.

2.2 Data collection procedure

2.2.1 Recruitment strategy
A comprehensive overview of elementary schools in the German 

federal states of Brandenburg, North Rhine-Westphalia, and Bavaria 
was compiled to recruit participants for the study. These schools were 
contacted through an informational letter detailing the Papilio-6to9 
program and were asked to express their interest or lack thereof by 
returning an enclosed postcard. In addition, given that the initial 
postal recruitment strategy yielded a low response rate, the schools 
were informed via school administrators, telephone canvassing, and 
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support from school advisory centers. Schools expressing interest were 
subsequently provided with further information and the option to 
register for the study. Participating schools were incentivized with free 
attendance of the teacher training, ongoing supervision to ensure 
implementation support, free access to all program materials, and 
schools were invited to visit the stage play of the puppet theater 
Augsburger Puppenkiste that had been developed alongside the 
program Papilio-6to9.

2.2.2 Assignment and randomization
Within each participating school, two teachers were randomly 

assigned to the IG or WCG, respectively. The WCG teachers were 
scheduled to receive the training and implement the program after 
the study concluded. However, due to unforeseen events such as 
limited availability, illnesses, and deviations from the original 
study design, the randomized assignments were sustained in only 
half of the sample (three schools). Unfortunately, the 
randomization protocol was not upheld at the remaining three 
schools, resulting in a limitation that will be  addressed in the 
discussion section.

2.2.3 Evaluation plan
The pilot effectiveness evaluation covered three measurement 

points: A pre-measurement (T1) was conducted before program 
implementation, a post-measurement (T2) was conducted 
immediately after program implementation (approximately 
5–6 months after T1), and a follow-up measurement (T3) was 
conducted 3 months post-program completion. At each measurement 
point, the teachers provided data on the children in their class via an 
online questionnaire. Additionally, at T1, the IG teachers had the 
option to complete the questionnaire in a paper-pencil format before 
the training started. Constructs at the teacher level (e.g., self-efficacy 
beliefs, job-related stress) were assessed at T1 and T3. The present 
study focusses on the program effects on the child level. The study 
received ethical approval from the Ethics Committee of the 
Department of Education and Psychology at Freie Universität Berlin 
(reference 178/2018).

2.3 Instruments

All constructs investigated in this manuscript were assessed by 
teacher ratings, which have generally been proven to be reliable and 
valid (Feng et al., 2022).

2.3.1 The strength and difficulties questionnaire
Teachers completed the German version of the Strength and 

Difficulties Questionnaire (SDQ; Klasen et al., 2003) at T1, T2, and 
T3. The SDQ was used to assess the children’s behavioral strengths and 
problems. The 25 items yield five subscales with five items per scale. 
These subscales are Emotional Symptoms (e.g., “many fears and easily 
scared”), Conduct Problems (e.g., “often fights with other children or 
bullies them”), Hyperactivity/Inattention (e.g., “restless, overactive, 
and cannot stay still for long”), Peer Relationship Problems (e.g., 
“rather solitary and tends to play alone”), and Prosocial Behavior (e.g., 
“shares readily with other children”). Teachers rated the children’s 
behavior on a 3-point rating scale (0 = not true, 1 = somewhat true, 
2 = certainly true). A Total Difficulties Score was calculated based on 
the items from the first four subscales. In the sample examined, high 
internal consistency was observed, with Cronbach’s alpha values of 
0.86 for the Total Problem Score at T1 (αT2 = 0.86, αT3 = 0.88), and 0.83 
for the Prosocial Behavior subscale at T1 (αT2 = 0.83, αT3 = 0.87). 
Petermann et al. (2010) have confirmed the convergent and divergent 
validity of the SDQ in comparison with the related German 
questionnaire Verhaltensbeurteilungsbogen für Vorschulkinder (VBV 
3–6; Döpfner et  al., 1993) and reported an average reliability of 
Cronbach’s alpha = 0.73. Additionally, significant correlations with the 
Child Behavior Checklist (Achenbach, 1991) have been found (Klasen 
et al., 2003). The five-dimensional structure of the German-language 
teacher version has been validated through factor analysis (Koglin 
et al., 2007).

2.3.2 The social skills improvement system-rating 
scales

The present study included the following subscales from the Social 
Skills Improvement System  - Rating Scales (SSIS-RS; Elliott and 
Gresham, 2008), translated into German by the authors: Self-Control 
(7 items, e.g., “Stays calm when teased”), Engagement (7 items, e.g., 
“Participates appropriately in class”), Empathy (6 items, e.g., 
“Comforts others”), Cooperation (6 items, e.g., “Takes turns in 
conversation”), Assertion (7 items, e.g., “Says when there is a 
problem”), and Responsibility (6 items, e.g., “Respects the property of 
others”). Teachers rated the frequency of their students’ behaviors on 
a 3-point scale (0 = never - 2 = very often). At T1, medium to high 
internal consistencies (Cronbach’s alpha) ranging from 0.76 to 0.91 
were obtained (αT2 between 0.73 and 0.91, αT3 between 0.74 and 0.92). 
A comparison between the English versions of the SSIS-RS and the 
Social Skills Rating System (SSRS; Gresham and Elliott, 1990) 
confirmed the convergent and divergent validity of the SSIS-RS. In 
addition, the SSIS-RS was classified as superior in terms of reliability 
(Gresham et al., 2011).

2.3.3 Childhood executive functioning inventory
Although many neuropsychological, mostly laboratory-based, 

tests capture executive functions (EF), there are only a few EF 
rating instruments available which can be used in school settings 
without capturing EF though abstract and decontextualized tasks 

TABLE 1  Sociodemographic characteristics of the children.

Variable IG WCG Total

N 109 115 224

Age

  M 7.15 7.14 7.15

  SD 0.37 0.40 0.39

Gender, n (%)

  Female 58 (53%) 58 (50%) 116 (52%)

  Male 51 (47%) 57 (50%) 108 (48%)

Native language, n (%)

  Predominantly German 56 (51%) 74 (64%) 130 (58%)

  Other 53 (49%) 41 (36%) 94 (42%)

Learning disability, n (%)

  Yes 8 (7%) 8 (7%) 16 (7%)

  No 101 (93%) 103 (93%) 204 (93%)

IG, Intervention Group; WCG, Waiting-Control Group.
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(Thorell and Catale, 2014; Zelazo et al., 2016). To consider the daily 
social setting, children’s EF were measured by the German 
translation of the Childhood Executive Functioning Inventory 
(CHEXI; Thorell and Nyberg, 2008). The teachers rated statements 
on a 5-point scale ranging from 1 = definitely not true to 
5 = definitely true to record children’s difficulties in the areas of 
Working Memory (9 items, e.g., “Has difficulty remembering what 
he/she is doing, in the middle of an activity”), Planning (4 items, 
e.g., “Has difficulty telling a story about something that has 
happened so that others may easily understand“), Regulation (5 
items, e.g., “Seldom seems to be able to motivate him−/herself to 
do something that he/she does not want to do“), and Inhibition (6 
items, e.g., “Has difficulty refraining from smiling or laughing in 
situations where it is inappropriate”). At the first measurement 
point, the four scales showed high internal consistencies 
(Cronbach’s alpha) between 0.91 and 0.97 (αT2 between 0.93 and 
0.97, αT3 between 0.92 and 0.97).

2.3.4 Student-teacher relationship scale
Additionally, each teacher was asked to evaluate their individual 

relationship with each child using the German version of the Student-
Teacher Relationship Scale (STRS) - Short Form (Pianta, 2001). The 
teachers rated the two subscales measuring Closeness (7 items) and 
Conflict (8 items) on a 5-point scale ranging from 1 = strongly disagree 
to 5 = strongly agree. High internal consistencies (Cronbach’s alpha) of 
0.86 and 0.89 were obtained at T1 (αT2 = 0.88 and 0.86, αT3 = 0.85 and 
0.89). Doumen et al. (2009) reported convergent validity comparing 
the assessment of closeness and conflict between teachers and students 
from the perspective of teachers, peers, and external observers when 
using the STRS.

2.4 Data analysis

Applying Ipsative Mean Imputation, missing values of individual 
items were included in the calculation of the respective scale mean 
values. At the scale level, there were only a small number of missing 
values at T1 (< 5% per scale). However, due to longitudinal dropout 
of children (8% from T1 to T2, 11% from T1 to T3), there were 
correspondingly higher dropouts of scale values at T2 and T3. 
Dropout analyses revealed a systematic pattern across most of the 
examined outcomes: At T2 and T3, younger children, as well as those 
with greater teacher-reported social–emotional problems (SDQ), 
lower social skills (SSIS-RS), lower executive functions (CHEXI), and 
higher scores on the conflict subscale (teacher-student relationships) 
at T1 were more likely to drop out. However, the dropout was not 
associated with the study group membership (IG or WCG) or the 
gender of the children. The missing values at T2 and T3 were estimated 
using the Expectation–Maximization (EM) algorithm implemented 
in SPSS. Analyses were then replicated with the imputed dataset. As 
these sensitivity analyses revealed no substantial differences in the 
results, the findings reported below are based on the analyses with 
listwise deletion.

Longitudinal analyses of covariance were conducted to assess 
the program’s effectiveness. The T2 or T3 values of the SDQ, 
SSIS-RS, CHEXI, and STRS were used as outcomes, controlling for 
the baseline value of the respective scale (T1). The group 
allocation (IG vs. WCG, with WCG as the reference category) was 

treated as a dichotomous predictor variable, whereby a significant 
coefficient indicated an intervention effect. Age and gender of the 
children were included as covariates. Standardized effect size 
measures and associated confidence intervals for group differences 
(IG vs. WCG, considering covariates) were calculated for each 
model (Lenth, 2022). Effect sizes below 0.05, above 0.05, and 
above 0.2 were classified as small, medium, and high effects, 
respectively, based on Kraft’s (2020) analyses of intervention 
effects in education.

To validate the results of the unilevel regression analyses by taking 
into account the nested structure of our data (children nested in 
school classes), we conducted multilevel analyses. Considering the 
small level 2 sample size, we  fit the random intercept models via 
restricted maximum likelihood estimation with Kenward-Roger 
correction (McNeish and Stapleton, 2016). All analyses were 
conducted using SPSS version 28 and R version 4.1.2, along with R 
packages stats, olsrr, emmeans, lme4, and lmerTest.

3 Results

3.1 Descriptive analyses

Table 2 displays the mean values, standard deviations, and inter-
correlations of the scales at T1. The age of the children showed no 
correlation with any scale. However, gender differences were observed 
with correlations in the low range: The teachers reported higher levels 
of social–emotional problems (SDQ Total Problem Score), as well as 
lower levels of Prosocial Behavior (SDQ) and social skills (SSIS-RS 
subscales Self-Control, Empathy, Cooperation, and Responsibility) for 
boys. Similarly, they reported lower levels of EF (CHEXI subscales 
Regulation and Inhibition) and lower levels of Closeness along with 
higher Conflict scores (STRS) for boys. As expected, the questionnaire 
scales demonstrated moderate to high correlations with each other: 
Scales assessing social–emotional problems, lower executive functions, 
or conflictual teacher-student relationships correlated positively with 
each other, whereas they displayed negative correlations with scales 
measuring social skills and teacher-student relationship closeness 
(Table 2).

3.2 Unilevel analyses of intervention effects

3.2.1 Social–emotional skills and problems
Supplementary Tables S3–S10 present the intervention effects on 

social–emotional problems and social skills. Controlling for the 
baseline values of each outcome, as well as the age and gender of the 
children, a significant group effect was observed for the SDQ problem 
score and all SSIS-RS scales at T2. Specifically, at T2, teachers in the 
IG reported lower problem scores (SDQ) for the children than in the 
WCG, B = −0.05, SE = 0.02, p = .041, d = −0.29, as well as higher 
scores on the SSIS-RS scales Self-Control, B = 0.14, SE = 0.04, p < .001, 
d = 0.54, Engagement, B = 0.18, SE = 0.04, p < .001, d = 0.69, Empathy, 
B = 0.08, SE = 0.04, p = .028, d = 0.32, Cooperation, B = 0.08, 
SE = 0.04, p = .029, d = 0.31, Assertion, B = 0.17, SE = 0.04, p < .001, 
d = 0.58, and Responsibility, B = 0.07, SE = 0.03, p = .016, d = 0.34. At 
T3, IG teachers reported higher scores for the children on the SSIS-RS 
scales Engagement, B = 0.14, SE = 0.04, p < .001, d = 0.54, and 
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TABLE 2  Mean values, standard deviations and correlations of the investigated scales at the first measurement point.

Variables N M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. 224 7.15 .40

2. 224 1.48 0.50 .08

3. 224 0.37 0.31 .04 .21*

4. 218 1.54 0.49 .08 −.27* −.62*

5. 224 1.51 0.48 −.07 −.26* −.71* .64*

6. 224 1.49 0.38 .06 −.07 −.59* .53* .38*

7. 214 1.46 0.47 .07 −.24* −.55* .85* .57* .57*

8. 224 1.49 0.45 −.05 −.22* −.81* .62* .70* .43* .49*

9. 224 1.29 0.36 −.01 −.04 −.33* .33* .19* .50* .39* .26*

10. 224 1.56 0.45 −.03 −.19* −.80* .68* .75* .55* .58* .87* .38*

11. 224 2.30 1.02 .06 .12 .69* −.46* −.48* −.51* −.45* −.68* −.53* −.71*

12. 224 2.29 1.06 .04 .13 .70* −.51* −.47* −.54* −.48* −.67* −.54* −.70* .95*

13. 224 2.31 1.02 .05 .15* .73* −.52* −.63* −.35* −.49* −.81* −.27* −.76* .72* .70*

14. 224 2.11 0.89 .01 .28* .79* −.67* −.77* −.40* −.59* −.83* −.22* −.83* .63* .63* .78*

15. 224 4.13 0.63 −.02 −.26* −.37* .56* .36* .44* .56* .31* .57* .42* −.43* −.47* −.31* −.31*

16. 224 1.47 0.65 .07 .25* .71* −.66* −.78* −.37* −.57* −.68* −.15* −.70* .44* .47* .64* .68* −.46*

Variables = 1. Age, 2. Gender, 3. Strengths and Difficulties Questionnaire (SDQ) Total Problem Score, 4. SDQ Prosocial Behavior Scale, 5. Social Skills Improvement System-Rating Scales (SSIS-RS) Self-Control Scale, 6. SSIS-RS Engagement Scale, 7. SSIS-RS Empathy 
Scale, 8. SSIS-RS Cooperation Scale, 9. SSIS-RS Assertion Scale, 10. SSIS-RS Responsibility Scale, 11. Childhood Executive Functioning Inventory (CHEXI) Working Memory Scale, 12. CHEXI Planning Scale, 13. CHEXI Regulation Scale, 14. CHEXI Inhibition Scale, 
15. Student-Teacher-Relationship Scale (STRS) Closeness Scale, 16. STRS Conflict Scale. Coding Gender: 1 = Female, 2 = Male. *p < 0.05.
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Assertion, B = 0.17, SE = 0.05, p < .001, d = 0.52, compared to the 
children of the WCG teachers. No significant group differences were 
found at T2 for the SDQ Prosocial Behavior scale or at T3 for both 
SDQ scales and the SSIS-RS scales of Self-Control, Empathy, 
Cooperation, and Responsibility. The effect sizes ranged from medium 
to high.

3.2.2 Executive functions
Supplementary Tables S11–S14 illustrate the intervention effects 

on executive functions. Significant group effects were obtained for all 
CHEXI scales at T2. Controlling for the respective baseline values and 
the age and gender of the children, the IG teachers reported lower 
problem scores for Working Memory, B = −0.30, SE = 0.08, p < .001, 
d = −0.56, Planning, B = −0.35, SE = 0.08, p < .001, d = −0.64, 
Regulation, B = −0.18, SE = 0.08, p = .030, d = −0.31, and Inhibition, 
B = −0.16, SE = 0.06, p = .014, d = −0.35, compared to the WCG. At 
T3, IG teachers reported lower problem scores for Planning, 
B = −0.18, SE = 0.07, p = .011, d = −0.36, and Inhibition (trend), 
B = −0.11, SE = 0.07, p = .097, d = −0.24, relative to the WCG. No 
significant group effects were found for the Working Memory and 
Regulation scales at T3. The effect sizes were in the middle to 
high range.

3.2.3 Student-teacher relationships
Supplementary Tables S15, S16 show the intervention effects on 

teacher-student relationships. A significant group effect was found for 
the Closeness scale at both measurement points, B = 0.14, SE = 0.05, 
p = .007, d = 0.38, and B = 0.15, SE = 0.06, p = .013, d = 0.36, 
respectively. Controlling for the baseline values, as well as the age and 
gender of the children, teachers in the IG reported higher Closeness 
scores at T2 and T3, compared to the WCG, with a high effect size. No 
significant group effects were obtained for the Conflict scale at either 
T2 or T3.

3.3 Multilevel analyses of intervention 
effects

The multilevel analyses partially replicated the unilevel regression 
results. With regard to the social–emotional domain, the Engagement 
scale of the SSIS-RS yielded a significant group effect at T2, B = 0.17, 
SE = 0.07, p = .041, and a trend for a group effect at T3, B = 0.13, 
SE = 0.07, p = .079, respectively. The Self-Control scale yielded a trend 
for a group effect at T2, B = 0.14, SE = 0.07, p = .057. Likewise, 
regarding the children’s EF, the Planning scale yielded a trend for a 
group effect at T2, B = −0.35, SE = 0.19, p = .100. The other significant 
effects delineated above were not replicated by the multilevel analyses.

4 Discussion

This study aimed to address the lack of research regarding multi-
component, developmentally appropriate prevention programs 
tailored for elementary school settings in Germany. Thus, 
we introduced the theory-based Papilio-6to9 program and presented 
the initial results of the pilot study on the student level. The pilot study 
aimed to assess whether participation in the program leads to 
significant improvements in emotional and behavioral problems, 

learning-relevant and interpersonal social skills, executive functions, 
and the quality of the teacher-student relationship, thereby 
contributing to school-based prevention and the promotion of social–
emotional skills. The study demonstrated short-term program effects 
on teacher assessments across all examined areas: Controlling for 
children’s age and gender and considering the respective baseline 
levels, IG teachers reported a lower total (social–emotional) problem 
score, higher scores on all subscales measuring social skills, lower 
problem scores on all subscales measuring EF, and a higher score on 
Closeness between students and teachers compared to the WCG at the 
post-test. However, no significant group differences were found on the 
subscales Prosocial Behavior (SDQ) and Conflict (STRS). Additionally, 
sustained effects were obtained at the third measurement point across 
all domains, specifically on the subscales Commitment and Assertion 
(SSIS-RS), Planning and Inhibition (CHEXI), and Closeness (STRS). 
Effect sizes ranged from medium to high across these measures.

The results concerning social–emotional skills and problems 
largely support our hypotheses. The lower problem scores obtained in 
children from the IG compared to the WCG, along with improvements 
in Self-Control, Commitment, Empathy, Cooperation, Assertion, and 
Responsibility suggest the effectiveness of the program in promoting 
social–emotional skills and preventing behavior problems. However, 
contrary to the expectation, no difference in prosocial behavior was 
found between the IG and WCG at T2. This could be due to the fact 
that observable prosocial behavior is a multidimensional construct 
reliant on various cognitive, emotional, and social skills (e.g., 
perspective-taking, behavioral inhibition, behavior planning, empathy, 
interpersonal skills), whereby its promotion requires more time, 
practice, and repetition than available within the given study period 
(Dunfield and Kuhlmeier, 2013; Eisenberg and Spinrad, 2014). At T3, 
enhanced values were also evident on the Engagement and Assertion 
subscales, which is potentially attributable to the impact of cooperative 
group activities aimed at promoting a positive class climate and group 
cohesion. The Engagement scale encompasses items such as “makes 
friends easily,” “interacts well with other children,” and “takes part in 
games or group activities,” which might serve as indicators for 
potential improvements in peer relationships and class climate. These 
aspects are designed to be integrated into everyday teaching practices 
also post program implementation, potentially explaining the 
sustained findings at T3, in contrast to other scales. The Assertion 
scale includes items such as “stands up for others who have been 
treated unfairly” or “seeks help/support from adults.” This can possibly 
be explained by the program effects on student-teacher relationship at 
T2 and T3 and by exercises on problem-solving skills.

The results concerning EF at T2 confirm the hypothesis that program 
participation leads to an improvement in Working Memory, Planning, 
Regulation, and Inhibition. At T3, while a trend towards lower problem 
scores on the Planning and Inhibition scales was found, the effects on 
Working Memory and Regulation were not sustained. Given the 
significant role of exercise repetition in generating neuronal changes 
(Zelazo et al., 2016), future program implementation and supervision 
should ensure the continued integration of games and exercises targeting 
EF into everyday teaching even after program completion.

Program participation also influenced the student-teacher 
relationship, evidenced by increased Closeness as hypothesized. A 
central component of the teacher training is the social network 
analysis, wherein teachers visualize the closeness and distance between 
children and themselves. Subsequently, the teachers reflect on how 
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they can use their knowledge of individual children’s interests to 
enhance group integration and foster closer student-teacher 
relationships. However, no evidence of change was found in the 
Conflict subscale. It requires further discussion whether the translated 
items adequately capture the construct of “conflict,” as some items may 
be  perceived by teachers as intrusive (e.g., “The child feels 
uncomfortable when I touch him/her or show physical affection,” “The 
child remains angry or shows resistance when I have disciplined him/
her”). Overall, the majority of the results align with the hypotheses, 
indicating effectiveness of Papilio-6to9 across all investigated 
outcome areas.

At T1, no age differences were found, but small gender 
differences which were no longer evident at T2. In the area of social–
emotional skills and problems, the total SDQ problem score was 
higher for boys than for girls, consistent with findings from existing 
literature (Koglin et al., 2007). Additionally, there is an indication 
that prosocial behavior tends to be  more pronounced in girls, 
suggesting either gender-specific socialization or a methodological 
bias in the results. Meta-analytical evidence by Fabes and Eisenberg 
(2006) indicates that gender differences in prosocial behavior, 
favoring girls, are more common in self-report or external report 
assessments, whereas observational studies show no differences. 
Moreover, all values across recorded EF were slightly higher in girls, 
which also corresponds to findings from the literature. According to 
Zelazo et al. (2016), a few studies that have measured EF using direct 
assessment methods (tests) indicate that EF is slightly higher in girls 
(e.g., Wiebe et al., 2008). In the student-teacher relationship domain, 
a trend towards higher levels of perceived conflict and lower levels 
of closeness in boys compared to girls was found, which is also 
consistent with prior research (Hajovsky et al., 2017; Koepke and 
Harkins, 2008).

4.1 Limitations und future implications

4.1.1 Intervention Fidelity
In this pilot study, we were not able to assess the teachers’ fidelity 

in terms of program implementation, although intensive efforts were 
made to consider the process evaluation of all measures. Specifically, 
this refers to the program components for which the frequency and 
number of repetitions was not predetermined, while the 
implementation of the curriculum-based units was supervised by 
trained Papilio-trainers and program developers. Thus, we cannot 
preclude that, in particular, the results of the multilevel analyses may 
be due to variability in program implementation between the classes. 
Examples include the implementation frequency of the Good Behavior 
Game, practices of problem-solving steps or games to foster children’s 
executive functions. Future studies that evaluate the program should 
utilize fidelity questionnaires as part of the material for every program 
session. On these forms, teachers would be  asked to indicate the 
frequency of the measures they implemented. Thereby, fidelity to the 
program requirements can be  assessed and, furthermore, dose–
response-relationships uncovered.

4.1.2 Sample size
While the significant results of the pilot evaluation provide 

initial insights into the program’s effectiveness, the findings 
should be interpreted with caution due to the small sample size. 
Therefore, a follow-up evaluation study should aim to replicate the 

effects with a larger sample. A larger sample would also permit the 
estimation of multivariate regression models that include the 
various outcomes that we have analyzed here in separate models. 
While the sample size was limited, some effects from the analysis 
of covariance were still apparent in the multilevel analysis 
(reduced to trends), suggesting that with a larger sample size, the 
observed effects may be more robust and potentially significant, 
considering the nested data structure. Given our small sample size 
on the classroom level, we  are not able to take the third level 
(classrooms nested in schools) into account with the data available 
at this point. Future evaluations of the program with larger 
samples should consider a 3-level structure. This would also allow 
the modeling of potential influences on the school level (e.g., 
school climate). Furthermore, the assignment to IG and WCG 
should be considered at the school level instead of class level to 
prevent a potential exchange of information between the IG and 
WCG teachers. Multiple burdens on schools such as staff shortage 
and a lack of time complicated the acquisition of participating 
schools as well as the study compliance of the participating 
teachers. Additionally, the researchers were confronted with 
language barriers by communicating with parents to gather the 
informed consent necessary for study participation. These 
shortcomings should be  considered in advance related to 
future studies.

4.1.3 Dropout
The systematic dropout at T2 and T3 may affect the 

representativeness of the results. Especially, given the dropout of 
children with higher teacher-rated social–emotional problems, lower 
social skills, or lower executive functioning skills, it cannot 
be precluded that group effects might have been affected by regression 
to the mean effects. However, we were able to detect significant group 
effects on the STRS Closeness subscale which had not been affected 
by differential dropout. In accordance with documented feedback 
received from the teachers involved, the dropout seemed unrelated to 
group assignment (IG/WCG) and is more likely to be explained by 
external factors like relocation or school changes. Thus, its impact on 
program effectiveness is less likely.

4.1.4 Randomization
Evaluating the effectiveness of school-based programs faces 

significant challenges, particularly when attempting to conduct 
randomized controlled trials (RCTs). The implementation of RCTs in 
school settings can be hindered by various factors, for example the need 
to maintain normal operating procedures (Jaycox et  al., 2006). 
Unfortunately, due to unforeseen staff absences in the IG, the originally 
intended randomized assignment of teachers to the IG and WCG could 
not be sustained across all participating schools. This deviation from the 
intended randomization procedure may introduce a potential source of 
bias, as non-randomized assignments can lead to a selection bias and 
possible confounds, which may influence the outcomes. However, recent 
findings from a systematic review of international replication studies 
showed that non-randomized and quasi-experimental studies did not 
yield lower or biased estimates of effectiveness compared to randomized 
controlled trials (Waddington et al., 2023).

4.1.5 Practicality
Testing the program under these real-life conditions ensures 

practicality and user-friendliness. Thus, process evaluation results and 

https://doi.org/10.3389/fpsyg.2025.1599946
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Lechner et al.� 10.3389/fpsyg.2025.1599946

Frontiers in Psychology 10 frontiersin.org

program material adaptions that are currently undertaken (Lechner 
et al., 2022) aim to reduce implementation barriers in advance to 
enhance feasibility.

4.1.6 Source of information
To consider multiple sources of information, we initially assessed 

index groups (three randomly selected children per class) on their 
social–emotional competences at the first and third measurement 
occasions using the Intelligence Developmental Scales—Social 
Emotional Competencies (IDS-SEK; Meyer et al., 2009). However, our 
experience with the IDS-SEK in the pilot study revealed that the 
instrument has limitations and is not well-suited for capturing 
nuanced changes over time (Lechner et al., 2022). In future research, 
we plan to integrate multiple data sources, including measures that are 
adapted for children with limited literacy skills, which were not 
available in the German-speaking countries at the time of this study. 
Within the pilot study, the results are primarily based on teachers’ 
subjective views, which may introduce a bias due to the singular 
source of information. Additionally, teachers were informed about 
their study group affiliation (IG and WCG) as there was no other 
possibility due to the program implementation in their class. Future 
studies should incorporate multiple sources of information to ensure 
robust findings. However, teachers’ perspectives are particularly 
valuable for evaluating subjective changes in student behavior since a 
central program component is to sensitize teachers’ subjective view of 
the students - including improved awareness of teachers’ prejudice to 
reduce self-fulfilling prophecies. Furthermore, Feng et al. (2022) were 
able to prove that the assessment of social–emotional skills from the 
teacher’s perspective has the highest internal consistency and 
predictive power for cognitive and behavioral changes in the school 
setting compared to parental reports or self-reports by students.

4.1.7 Conceptualization
Another challenge that all studies on social–emotional 

development in childhood face is the definition, conceptualization, 
and operationalization of the underlying constructs. Depending on 
the theoretical impact model, studies show major differences in the 
operationalization and assessment of social–emotional skills 
(Abrahams et al., 2019). Aligning with established models (Campbell 
et  al., 2016), we  referred to the underlying components: social 
competence, emotional competence, behavioral problems, self-
regulation, and executive functions.

4.1.8 Train-the-trainer approach
Despite criticism of the TTT approach (e.g., loss of information 

due to the multi-stage procedure), it can facilitate a quality-assured 
program rollout. Research suggests that maintaining scientific 
standards in teaching SEL is maintained by the TTT model (LaVigna 
et al., 2005). Additionally, meta-analyses have shown that teachers 
were able to implement SEL programs in the classroom successfully 
and that the involvement of extracurricular experts may not enhance 
effectiveness significantly (Diekstra and Gravesteijn, 2008; Durlak 
et al., 2022; Sklad et al., 2012).

4.2 Conclusion

The present pilot study suggests the overall effectiveness of 
Papilio-6to9 across investigated outcome areas (emotional and 

behavioral problems, learning-relevant and interpersonal social 
skills, EF, student-teacher relationship). Future research aims to 
validate these findings with a representative sample using a multi-
level analytical approach. Additionally, current literature 
emphasizes the importance of a culturally and developmentally 
sensitive perspective of SEL and demands a critical examination of 
school-based SEL programs, as for example emotional expression 
and emotion regulation are mostly outcomes of parental education 
and cultural norms (Ramirez et  al., 2021; Vera, 2022). Thus, 
evidence-based SEL programs and practices should also aim to 
create equitable learning environments for children and 
adolescents (Mahoney et  al., 2021). Future adaptions of the 
Papilio-6to9 program are intended to consider these aspects in 
more detail.
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