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This study examined whether, and the extent to which, the Incredible Years Teacher Classroom Management program predicted positive development of children’s emotional, behavioral, and social adjustment through changes in the child–teacher relationship. Using data from a longitudinal quasi-experimental intervention trial with a matched control condition, including 1,085 children (49.7% girls, meanage = 4.22 years; SDage = 0.88 years), the potential associations were tested by means of multilevel path modeling. The mediation model demonstrated that (1) children in the intervention condition achieved more favorable changes in the child–teacher relationship than the control condition; (2) changes in the child–teacher relationship were associated with changes in the target outcomes; and (3) the intervention effects were mediated via changes in the child–teacher relationship.
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INTRODUCTION

Research has documented that emotional, behavioral, and social development is intrinsically linked to early childhood attachment patterns with caregivers (Sabol and Pianta, 2012; Cantor et al., 2019). As adaptive and maladaptive behaviors are hypothesized to spread within and between domains over time (Bornstein et al., 2010; Masten and Cicchetti, 2010), primary caregivers play a unique role in setting the developmental trajectory of the children in their care. To promote adaptive development, many early-years interventions, including Early Risers (August et al., 2001), Tools of the Mind (Bodrova and Deborah, 2007), and Preschool Paths/Paths programs (Domitrovich et al., 1999), are based on the assertion that childcare and school teachers are catalyst of change in children’s lives. The premise of such interventions is that promoting teacher caregiver competence will nurture more affectionate and intimate child–teacher relationships with less conflictual interactions, thereby creating an environment that stimulates the children’s emotional, behavioral, and social development.

The Incredible Years Teacher Classroom Management (IY TCM) program (Webster-Stratton et al., 2011) is another intervention adhering to this rationale and forms the case study for this article. Despite being extensively examined with various target populations and in multiple countries (Webster-Stratton et al., 2011; Pidano and Allen, 2015) and frequently shown to achieve favorable changes in indicators of children’s mental health and social functioning, empirical support for the proposed causal model of change is scarce. Hence, the present study investigates the potential mediating role of child–teacher relationships in the IY TCM program on three target outcomes in a longitudinal intervention including 1,085 children aged 3–6 years.

The IY TCM program is a universal preventive intervention for childcare and school teachers designed to prevent emotional and behavioral difficulties and promote social competence for children aged 3 through 8 years (Webster-Stratton et al., 2011). The content and principles of the intervention are most notably, but not exclusively, grounded in the works of Ainsworth (1969), Bowlby (1982), Patterson (Patterson et al., 1992), and Bandura (2001), emphasizing secure attachments, nurturing interactions, and learned behavior through observations. Based on the aforementioned theoretical rationale, the intention of the IY TCM intervention is to improve essential caregiver competence skills (e.g., increased sensitivity toward the children’s emotional, social, and physical needs; decreased use of critical and harsh discipline; predictable routines; appropriate limit-setting; respect for the child’s autonomy) as the means to nurture better child–teacher relationships (Webster-Stratton and Reid, 2008). The research literature on the IY TCM program supports its intentions, with favorable changes in the targeted teacher-related outcomes of teacher caregiver competence (Shernoff and Kratochwill, 2007; Raver et al., 2008; Hutchings et al., 2013) and child–teacher relationship (Aasheim et al., 2018; Tveit et al., 2019), as well as the addressed child-related outcomes of emotional and behavioral difficulties (Baker-Henningham et al., 2012; Fossum et al., 2017; Ford et al., 2019) and social competence (Reinke et al., 2018; Aasheim et al., 2019). In addition, several studies have looked at indicators of classroom management, reporting moderate to high effects positive classroom climate (Murray et al., 2018) and teacher sensitivity (Raver et al., 2008), emphasizing the broader implications of the program.

Beyond the preliminary stages of research, once it has been demonstrated whether, to what extent, and for which populations an intervention succeeds in creating favorable changes, questions as to how interventions exert their effects become essential—in other words, it is necessary to identify the facilitating components of the intervention (Preacher, 2015; O’Rourke and MacKinnon, 2018). A greater understanding of these components could potentially guide further theory development and, at a minimum, indicate how interventions may be improved to achieve greater impact. The latter is of particular interest to early-years interventions, as several meta-analyses have found that interventions, including the IY TCM, targeting emotional, behavioral, and social outcomes often only produce small to moderate effects (Blok et al., 2005; Werner et al., 2016; Egert et al., 2018).

The present study aims at providing some preliminary findings regarding the proposed mediating mechanisms of the IY TCM program, namely, that promoting teachers’ caregiver competence will nurture more affectionate and less conflictual child–teacher relationships, which, in effect, will stimulate the children’s emotional, behavioral, and social adjustment. Such a mediating association is embedded in the theoretical models, and interventions based on this premise have indeed achieved favorable changes in the target outcome. Nevertheless, the models’ mediating processes have been left unexamined. Therefore, using data from a longitudinal quasi-experimental intervention study with a matched control condition, including 1,085 children aged 3–6 years, we tested the proposed mediating mechanisms using multilevel path modeling. More specifically, this article investigated whether, and the extent to which, the intervention effects on emotional, behavioral, and social adjustment were mediated by changes in child–teacher closeness and child–teacher conflict.



MATERIALS AND METHODS


Trial Procedures

Before the study commenced, the study protocol and procedures were approved by the Regional Committee for Medical and Health Research Ethics. Information about the IY TCM program and research study was presented to the childcare staff and parents. Parents were informed of the possibility to withdraw consent at any time without reprisal, and childcare teachers were not allowed to complete the assessments before written parental consent was given. The intervention program was implemented free of charge, and the childcare centers were financially compensated for the time the childcare teachers had to spend completing the assessments. Neither the teachers, nor the children received any payment for their participation, as to avoid biasing the participants. The intervention procedures were conducted by IY Norway to ensure high levels of fidelity, whereas the research trial was conducted by researchers with no affiliation to the IY organization. All data were anonymized in accordance with national regulations.

The trial used continuous enrollment of childcare centers of a 5-year duration, lasting from autumn 2009 to autumn 2013. The baseline assessment was conducted in October each year, 1–3 weeks before initiation, and the follow-up assessment took place 1–3 weeks after the intervention period was finished in the end of June. Approximately 9 months passed between the assessments, during which the IY TCM program was implemented in the intervention condition. Over the same period, the control condition carried on as usual.



Sample Recruitment

In Norway, 97.1% of all children aged 3–6 years attend childcare centers (Statistics Norway, 2019, March), and 96.4% of the children are registered for 41 h or more per week at their unit. Children from linguistic and cultural minorities have an attendance rate of 82.2%, and national regulations ensure affordable childcare for all, with a funding scheme based on the parent’s income. About 50% of all childcare centers in Norway are under private ownership, but as with publicly owned childcare units, they must act in accordance to the Kindergarten Act (Act no. 64 2005). The key features of the Act are one caregiver per six children and one pedagogical leader per 14–18 children, and all pedagogical leaders must be educated childcare teacher. Furthermore, the Framework Plan (a section included in the Kindergarten Act) provide guidelines in relation to values, learning objectives, and pedagogical undertaking that each childcare center must accommodate.

Childcare centers were invited by IY Norway to participate in the trial. To be eligible to participate in the intervention condition, all units at the childcare center had to participate, at least 80% of the staff had to approve of participation, and the staff were prohibited from attending any other training modules during the study period. Childcare centers in the control condition were strategically matched with childcare centers in the intervention condition with respect to geographical location and number of children enrolled. Childcare centers in the matched control condition received the intervention the following year free of charge.

Sample size estimation was conducted a priori based on a two-sided group comparison on the outcome measures. A stepwise approach was utilized, accounting for the shared variance inherent in the clustering of children within childcare centers, by first estimating a naive sample size and then adjusting for the design effect to achieve a robust sample size. The design effect, which takes the intraclass correlation coefficient (ICC) and the average cluster size into consideration (Maas and Hox, 2005), provides an estimate of how much larger the robust sample size needs to be relative to the naive sample size. With the true ICC unknown, an ICC of.20 was chosen as recommended for behavioral measures (Scherbaum and Ferreter, 2009). To achieve a balance between the cost of sampling at each level, the unique contribution of each level-1 participant, and the workload on each teacher, the cluster size was set to seven. The robust sample size indicated that data collection could conclude once 46 childcare centers were included in each condition. Through a randomized selection process, seven children from each unit were chosen to participate in the trial, resulting in 581 children in the intervention condition and 637 children in the control condition, because of variation in the numbers of units at each childcare center (Figure 1).
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FIGURE 1. Flowchart of childcare centers and participants.




Participants


Children

At baseline, the total sample of 1,218 children (50.3% boys) averaged an age of 4.22 years (SD = 0.88 years), with 581 children [48.9% boys, 4.16 years (SD = 0.89)] in the intervention condition and 637 children [51.7% boys, 4.27 years (SD = 0.85)] in the control condition. A total of 90.4% of the children spent 30 h of more per week at the childcare center, close to the national average of 91.8% for the respective age group (Statistics Norway, 2019). Forty-seven children had special educational needs, similar to the 4.2% national average (Statistics Norway, 2019, March).



Childcare Centers

The 92 childcare centers included in the study represented 10 of 19 counties in Norway, with an equal combination of municipal and private ownership. Thirty-three percent of the childcare centers had more than 49 children enrolled, and the average unit group size in both conditions was 19 children. Among the childcare staff, 9.2% were male, similar to the national average (Statistics Norway, 2019, March), with most teachers reporting knowing the children either well or reasonably well at baseline.




Intervention Procedures

The intervention procedures comply with the IY TCM manual and are described in detail elsewhere (Webster-Stratton et al., 2011). In brief, the intervention is structured around six workshop sessions, each lasting approximately 7 h, held once every fourth week during the 9-month intervention period, with the entire childcare staff at the respective units participating. The workshop sessions are organized by two experienced, IY-certified group leaders. The first session details why caregiver competence is key to creating warm, nurturing child–teacher relationships, while successive sessions expand on how child–teacher relationships can help stimulate the children’s emotional, behavioral, and social competence. The sessions emphasize hands-on experience, including instructional video vignettes, discussions, sharing of experiences, role-play, and self-reflection. Furthermore, the childcare staff receive reading assignments and are instructed to practice the principles when back at their units. In addition, group leaders provide one-on-one guidance throughout the intervention period, and teachers report on their experiences at the following workshop session to stimulate discussion and learn from one another.



Measures


Child–Teacher Relationship

The child–teacher closeness and child–teacher conflict scales of the Student-Teacher Relationship Scale, Short Form (STRS) (Pianta, 2001) were used to assess the characteristics of the two dimensions of the child–teacher relationship. The teachers evaluated the extent to which each of 15 statements reflected their relationship to a particular child on a 5-point Likert scale. The psychometric properties are considered satisfactory (Pianta, 2001), with the factorial validity of the two-dimensional Short Form outperforming the original three-dimensional solution (the third dimension, dependency, is excluded in the short form) in Norwegian samples (Drugli and Hjemdal, 2013). The trial data showed Cronbach α values of 0.80 and 0.81 for the conflict scale (seven items) and 0.80 and 0.78 for the closeness scale (eight items) at baseline and follow-up, respectively.



Emotional and Behavioral Difficulties

The internalizing and externalizing scales from the Caregiver–Teacher Report Form 1.5-5 (C-TRF) (Achenbach and Rescorla, 2000) were used to evaluate the children’s emotional and behavioral difficulties, respectively. The teachers rated the occurrences of problematic situations over the last 6 months from 0 = “not true” to 2 = “very true.” The internalizing scale consists of four subdimensions (emotionally reactive, anxious/depressed, somatic complaints, and withdrawn), while the externalizing scale consists of two dimensions (attention problems and aggressive behavior), with the summed scores of the subdimensions providing the total score of the two scales, respectively. The psychometric properties of the internalizing and externalizing scales of the C-TRF are very good, whereas the subdimensions (particularly somatic complaints) are less satisfactory (Achenbach et al., 2008). The trial data showed Cronbach α at 0.83 and 0.82 for the internalizing scale and 0.94 and 0.95 for the externalizing scale at baseline and follow-up, respectively. Because of the multidimensionality of the tests, α is in addition reported at the subdimensional level: emotionally reactive (0.66 and 0.63), anxious/depressed (0.60 and 0.62), somatic complaints (0.45 and 0.34), withdrawn (0.80 and 0.74), attention problems (0.87 and 0.86), and aggressive behavior (0.93 and 0.93). Despite the low α scores of the somatic complaints dimension, the dimension is still included in the total internalizing score due to fidelity.



Social Competence

The social competence scale of the Social Competence and Behaviour Evaluation for Teachers (SCBE) (LaFreniere and Dumas, 1995) was employed to measure the strengths and positive characteristics of the children. The SCBE is a 40-item, 6-point Likert rating scale, with which the teachers evaluated the children’s behavior in typical childcare setting situations. Higher scores on the SCBE indicate that the child has higher levels of social maturity and competence, exhibits prosocial behavior, and is self-confident. The SCBE shows satisfactory fit in regard to convergent, discriminative, and predictive validity (Humphrey et al., 2011). Internal consistency was 0.97 at both baseline and follow-up.




Statistical Analyses


Preliminary Analyses

As a multisite trial, with a sample of children nested within teachers, the shared variance is expected to be relatively high within each cluster, which—if not accounted for—can bias the standard error and increase the probability of type I error (Musca et al., 2011). The ICC was estimated from the baseline measures with linear mixed-model analysis using the unconditional means model (Singer and Willett, 2003) to determine whether the nesting was to be included in the mediation model. Next, all available demographical variables were regressed on the mediators and outcome measures to examine if any of the variables should be included as covariates in the mediation model, the criteria being a two-sided p-value of less than 0.05. Finally, mixed models were run to examine any baseline differences between the intervention and control condition, as well as between participants with complete data and participants lost to follow-up.



Missing Responses

In the case of missing items on either the outcome or proposed mediating variables, the procedures described in the respective manuals were followed. According to all three manuals, if the number of missing items is below a given threshold, the recommended procedure is mean imputation within participant and scale; otherwise, the scale is deemed invalid and left out of the analyses. The threshold is one item per scale of the STRS, eight of the total 99 items of the C-TRF, and four items of the SCBE.



Model Specifications

A multilevel path model was fitted to examine the proposed mediation of the IY TCM program in R (R Core Team, 2019) with the Lavaan package (Rosseel, 2012). The structural equation framework was applied, to allow for the flexibility when repeated measures and multiple mediators are included, in addition to providing fit indices for model comparisons (Preacher et al., 2010). Figure 2 indicates how each mediator and outcome are modeled, with autoregressive paths between baseline and follow-up; paths between the intervention, mediator, and outcome at follow-up; and the multilevel nesting. However, both mediators and all three outcomes were fitted in the same model due to high correlation between mediators on the one hand, and outcomes on the other; thus, the full model included two a paths, six b paths, and three c’ paths.
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FIGURE 2. General outline of the mediation model.


The model is seen structured as a 2-1-1 design (Krull and MacKinnon, 2001), indicating that variation in the predictor could only exist between teachers, whereas mediators and outcome variables could vary between participants. In line with the theoretical rationale of the IY TCM program, the teacher-level intervention would be expected to impact the participant-level outcomes via participant-level mediators; hence, we tested the cross-level mediation paths explicitly (Pituch and Stapleton, 2012). Statistical considerations provided further justification for excluding the cluster-level mediation paths, as the limited level-2 sample size could reduce both power and precision in cases where no contextual effects are present (Pituch and Stapleton, 2012).

The models were estimated with full information maximum likelihood (FIML) to avoid any loss of information, as FIML has been shown to outperform multiple imputation in longitudinal multilevel data (Larsen, 2011). All relevant fit measures are reported.



Test of Mediation

In the mediation model outlined, the point estimates for the mediated effects are calculated according to the a ∗ b product approach (Zigler and Ye, 2019): a represents the mean treatment effect on the mediators between the conditions, whereas b expresses the mediators’ impact on the outcomes when controlling for the treatment, and c’, the direct effect of the treatment on the outcomes when controlled for the by the mediators. Confidence intervals for the estimated effects were constructed using 10,000 Monte Carlo simulations (Selig and Preacher, 2008; Preacher and Selig, 2012).





RESULTS

The unconditional means model confirmed that the hierarchical structure of the data needed to be accounted for (Table 1); thus, the nesting was included in all further analyses. A series of linear mixed models revealed that no demographical measures predicted any of the mediators or outcomes, neither did any of the baseline measures differ between the conditions; hence, no demographical covariates were included in the mediation analysis.


TABLE 1. Means, standard error, and ICC for mediator and outcome by condition and time.
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As shown in Figure 1, three childcare centers dropped out after allocation (one in the intervention and two in the control condition), which gave a total of 45 childcare centers, including 530 children, in the intervention condition, and 44 childcare centers, with 555 children, in the control. Furthermore, two childcare centers in the intervention condition and one childcare center in the control replied too late to be included in the baseline assessment, and finally, one childcare center replied too late for the follow-up assessment in the intervention condition. Because of technical issues with the electronic questionnaire, a number of items measuring emotional and behavioral difficulties were not included in the first round of enrollment of childcare centers, leading to a higher percentage of participants scoring above the accepted threshold for the CTRF. The total number of participants with valid scores is reported in Table 1.

Group-by-attrition analyses found that participants in the control condition lost to follow-up had lower scores than did participants with complete data within the same condition on child–teacher closeness (−1.92; 95% CI, −3.21 to −0.65), higher scores on child–teacher conflict (1.67; 95% CI, 0.11–3.22), and higher scores on emotional difficulties (1.81; 95% CI, 0.48–3.12) at baseline. No other differences were significant.

The mediation analysis was fitted as one multilevel path model. Model fit parameters confirmed a good model fit [comparative fit index = 0.989, Tucker–Lewis Index = 0.901, root mean square error of approximation = 0.077, standardized root mean square residual (SRMR) within = 0.024, SRMR between = 0.28].

First, as seen in Table 2, the children in the intervention condition had a larger improvement in child–teacher closeness (a1: β = 0.953; 95% CI, 0.331–1.574) than children in the control condition, and a greater reduction in child–teacher conflict (a2: β = −1.377; 95% CI, −2.128 to −0.626) after the 9-month intervention period.


TABLE 2. Multilevel path model.
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Second, changes in child–teacher closeness were associated with emotional difficulties (b1: β = −0.166; 95% CI, −0.230 to −0.102), behavioral difficulties (b2: β = −0.202; 95% CI, −0.306 to −0.099), and social competence (b3: β = 2.380; 95% CI, 1.974–2.786). Likewise, changes in child–teacher conflict were associated with emotional difficulties (b4: β = 0.247; 95% CI, 0.189–0.305), behavioral difficulties (b5: β = 0.607; 95% CI, 0.515–0.699), and social competence (b6: β = −1.511; 95% CI, −1.858 to −1.165).

Finally, the mediated effect of child–teacher closeness on emotional difficulties (a1 ∗ b1) was −0.158 (95% CI, −0.291 to −0.051), closeness on behavioral difficulties (a1 ∗ b2) was −0.193 (95% CI, −0.377 to −0.055), and closeness on social competence (a1 ∗ b3) was 2.268 (95% CI, 0.745–3.865). The mediated effect of child–teacher conflict on emotional difficulties (a2 ∗ b4) was −0.340 (95% CI, −0.557 to −0.145), conflict on behavioral difficulties (a2 ∗ b5) was −0.836 (95% CI, −1.338 to −0.367), and conflict on social competence (a2 ∗ b6) was 2.081 (95% CI, 0.903–3.372). The direct effects of the intervention on the outcome measures when controlled for by the mediation paths (c’1, c’2, and c’3) were all non-significant.



DISCUSSION

In this 9-month quasi-experimental intervention study, using a large sample of children from childcare centers in Norway, we investigated the proposed mediating mechanisms underlying the IY TCM program, namely, child–teacher relationships. The IY TCM program states that by improving the teachers’ caregiver competence, children will form more affectionate and less conflictual child–teacher relationships, stimulating, in effect, the children’s emotional, behavioral, and social development. The data indeed supported the conjecture. First, as demonstrated in previous studies, the intervention condition achieved more favorable changes in child–teacher closeness and child–teacher conflict than the control condition (a paths). Second, changes in child–teacher closeness and child–teacher conflict were associated with changes in emotional, behavioral, and social adjustment (b paths). Finally, the intervention effects were significantly mediated through changes in child–teacher relationship (a ∗ b paths). Furthermore, the direct effects were non-significant when controlled for by the mediators (c’ paths), indicating complete mediation. The strengths of associations for the mediated effects were most distinct through child–teacher closeness and conflict to social competence, whereas the mediated effects to emotional and behavioral difficulties were, although significant, less apparent.

The findings in this article corroborate the theoretical rationale underlying the IY TCM program, indicating that child–teacher relationships are the key mechanism transmitting the effects of the intervention on the children’s emotional, behavioral, and social adjustment. Practitioners of the IY TCM program might thus expect to achieve greater effects by further emphasizing the importance of promoting child–teacher closeness and reducing conflict as a means to healthy child development. The changes manifesting, not only in the children’s behavior, but also in the childcare teachers approach toward the children, are a further aspect to appreciate. Over the duration of 9 months, the teachers have seemingly improved their caregiving skills, thus creating an environment that is better suited for positive and thriving experiences for both child and teacher. Should the changes in caregiving skills persist over time, as some studies indicate (Raver et al., 2008; Carlson et al., 2011), the beneficiaries of the IY TCM program are not limited to only the children currently attending the childcare center, but also for children attending the childcare center in the future as well.

It could be argued that the core focus of the intervention is on creating positive change, by promoting positive caregiver skills and sensitivity toward the child, rather than attempting to decrease negative caregiving. Promoting child–teacher interaction skills, for instance, comprises a substantial part of the workshop material and seems essential for change to manifest in the first place. Yet, in studies that include measures of both positive and negative caregiver skills, the reduction of negative caregiving is shown to have a stronger influence on the children’s behavior than increasing positive caregiving (Hanisch et al., 2014). Granted, resolving conflict, and breaking free form coercive interactions, does receive attention in the IY TCM program, it does so to a lesser degree than the promotion of positive caregiving skills. Perhaps including measures of positive and negative caregiving in future trials could further improve our understanding of the underlying mechanisms of change in the IY TCM program.

A common misconception in mediation analysis relates to causal interpretation of results, and readers ought to be aware that the results do not provide evidence of causality as temporal precedence was breached (Kazdin, 2007); for claims of causality cause must precede effect (Green et al., 2010), while in this study the mediators and outcomes were measured at the same time. A possible solution to maintain temporal order with only two waves is the “half-longitudinal design” as proposed by Cole and Maxwell (2003). Still, the half-longitudinal design has two important drawbacks; it hinges on the assumption of stationarity of the b paths, in addition to not permitting the estimation of direct effects. As participants in this study were young children in a period characterized by rapid development and change, the assumption of stationarity was questionable, while not allowing estimation of direct effects prohibits tests for full or partial mediation, thus limiting the significance of the findings. Furthermore, as a pre-post trial, the potential reciprocal association between the mediators and outcomes could not be modeled as in a trial with additional measurement occasions, conceivably introducing more uncertainty in the estimated mediation paths. Next, the intervention effects are assumed equal for all participants in the mediation model outlined, although heterogeneity within participants is to be expected (Bolger et al., 2019). An important issues is that the multilevel path model tested used manifest variables, rather than latent, which hinges on the assumption that variables are assessed without measurement error, but as Cole and Preacher (2014) point out, this is a unreasonably strong assumption and can create biased point estimates in complex models. Additionally, the study relied on teacher responses exclusively and would have benefitted from other data sources to corroborate, or potentially challenge, the results from this study. Thus, readers should recognize that the results might be biased in terms of response bias (the teacher’s belief in the intervention affected their response) or selective perception bias (the teacher’s understanding of the phenomenon improved rather than the actual phenomenon itself). Finally, Fairchild and McDaniel (2017) have argued that pre-post trials probing mediation provide preliminary insights into the mediating process, but need to be conducted with more rigorous designs to support claims of causality—including manipulation of mediators, additional assessments, and potential confounders. The authors support these suggestions and encourage further investigation.



CONCLUSION

To the best of our knowledge, this is the first study to examine the theoretical rationale of the IY TCM program through mediation analysis. The data demonstrated support in favor of the model, with satisfactory fit and significant mediation estimates, as changes in the child–teacher relationship mediated the intervention effects of the children’s emotional, behavioral, and social adjustment. A deeper understanding of the underlying mechanisms of the IY TCM intervention is an important first step toward achieving greater impact, and this study suggests that with further emphasis placed on improving child–teacher closeness and reducing child–teacher conflict, greater intervention effects might manifest, benefitting both childcare teachers and children.
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