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Abstract

This systematic review and meta-analysis explores the effectiveness of teacher inter-
ventions supporting children with externalizing behaviors based on teacher and
child outcomes. A systematic search was conducted using 5 electronic databases.
From 5714 papers, 31 papers that included interventions delivered directly to teach-
ers and aimed to benefit either teachers and/or children with externalizing behaviors
were included. The review focused on qualified teachers working with children aged
2-13. The results of the current meta-analysis revealed a positive effect of teacher
intervention on teacher and child outcomes, including the increased use of teacher-
appropriate strategies, as well as significant and moderate improvements in teacher—
child closeness, and small reductions in teacher—child conflict. For child outcomes,
the interventions reduced externalizing behavior problems and ADHD symptoms
and enhanced prosocial behavior. Only one fully blinded analysis for conduct prob-
lems was possible and revealed a moderate but significant reduction in favor of inter-
vention. These findings provide evidence to support the role of teacher interventions
for both teachers and children with externalizing behaviors. Future research should
include more PBLIND measurements so that MPROX findings can be confirmed.
More research should be done to evaluate the influence of teacher interventions on
teachers” well-being.
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Introduction

Externalizing behaviors, including conduct problems and the symptoms associ-
ated with attention deficit hyperactivity disorder (ADHD), account for about 7%
of school-based problems in childhood (Polanczyk et al., 2014). Children with
externalizing behaviors can be challenging to teach because they display higher
levels of developmentally inappropriate behaviors like hyperactivity, inattention,
disobedience, impulsivity, and tantrums (Doepfner et al., 2004). Children who
exhibit externalizing behaviors are often a focus of classroom disruption (Daley
et al., 2014) and also experience disrupted peer relationships (Lewis et al., 2016).
Teachers’ well-being can also be influenced by the impact of children’s exter-
nalizing behaviors on classroom management (Brill & McCartney, 2008), which
highlights both the direct and indirect impact of these behaviors.

Externalizing behaviors in children are often associated with greater levels of
peer rejection and more difficulty with friendship formation (Rubin et al., 2018),
as well as challenges with teamwork, peer interaction, and sharing (Ettekal &
Ladd, 2014). Children who engage in externalizing behaviors often struggle to
interact with teachers (Williford et al., 2017); fail to follow appropriate teacher
instructions or complete work on time (DuPaul & Stoner, 2014). They also dis-
play frequent tantrums and/or outbursts (Dupaul et al., 2001). Consequently,
implementing educational programming with children who display externalizing
behavior is a challenging task for teachers (Williford & Shelton, 2014).

Providing teachers with appropriate behavioral strategies to help manage
externalizing behaviors more effectively is vital for the children themselves, as
well as overall classroom management (Daley et al., 2014), and teachers’ well-
being (Aloe et al., 2014). Previous research studies have shown that parenting
interventions that help parents to modify the home environment can reduce chil-
dren’s level of externalizing behaviors at home and enhance social development
(Webster-Stratton, 2011). Buchanan-Pascall et al. (2018) conducted a systematic
review and meta-analysis that investigated the efficacy of parent-mediated inter-
vention for children with externalizing behaviors and concluded that 80% of stud-
ies confirmed the efficacy of parent-mediated interventions, thus supporting the
parent’s role in reducing externalizing behaviors (Buchanan-Pascall et al., 2018).
However, although numerous studies and meta-analyses have explored parent-
mediated interventions, there is little research on teacher-mediated interventions
despite evidence that shows the impact of externalizing behaviors on teachers’
well-being (Aloe et al., 2014) and self-efficacy (Collie et al., 2012); both of which
can have an immediate impact on children in the classroom (Miller et al., 2017).

Teachers often struggle to manage children with externalizing behavior (Her-
man et al., 2017) and classroom disruption can interfere with the teaching process
(Savage et al., 2017). For example, Arbuckle and Little (2004) asked 96 teach-
ers to report the types of challenging behavior experienced by teachers and their
confidence in utilizing behavior management strategies in the classroom; their
findings showed that child aggression and hyperactivity were teachers’ greatest
concerns. Arbuckle and Little also found an association between lower teacher
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confidence and higher levels of hyperactivity and non-compliance in male stu-
dents. Arbuckle and Little’s findings are consistent with other studies that have
shown that lower teacher confidence levels are associated with higher levels of
difficulty in terms of teachers’ ability to teach and manage difficult students (Ste-
phenson et al., 2000).

Difficult-to-manage student behavior in the classroom can also impact the
teacher—child relationship (TCR). Daley et al., (2005) and McGrath and Van Ber-
gen (2017) both explored TCR using measures of expressed emotion (EE) to gauge
warmth and criticism expressed by teachers toward children with externalizing
behavior. Both studies found that teachers directed higher levels of criticism and
lower levels of warmth toward students who displayed externalizing behaviors than
to matched controls. These studies focused exclusively on the impact that disruptive
pupils may have on TCR (Daley et al., 2005; McGrath & Van Bergen, 2017). Since
parental EE has also been shown to correlate with negative parent—child interaction
(Daley et al., 2005; Tompson et al., 2015), it is plausible that teacher EE may also be
a proxy marker for teacher—pupil interaction. Therefore, higher teacher warmth and
lower teacher criticism may help to reduce the expression of externalizing behav-
iors in the classroom, although this has not yet been empirically examined. The cur-
rent systematic review and meta-analysis therefore aims to explore the effectiveness
of teacher-delivered interventions in supporting children who display externalizing
behaviors based on child and teacher outcomes.

Methods
Search Strategy

The researchers conducted the search on February 5, 2018, and it was refreshed on
September 27, 2018, April 19, 2020, and July 16, 2021, using the following elec-
tronic databases: Ovid (Embase 1974-present, MEDLINE 1980-present, PsycINFO,
PsycARTICLES), and Web of Science database. To make the search more compre-
hensive, the researchers conducted backward and forward citation searching using
Google Scholar (Higgins et al., 2019; Polanin & Pigott, 2015). See PROSPERO reg-
istered protocol number (CRD42018095476) for more details.

Inclusion Criteria

The authors limited the scope of the published trials based on Cochrane group rec-
ommendations (Higgins et al., 2019). The current meta-analysis included only peer-
reviewed, randomized control trials (RCTs) published in English and focused on
externalizing behaviors in childhood. The current systematic review and meta-analy-
sis focused on qualified teachers working with children aged 2—13 years and studies
that measured teacher outcomes and/or child problem behavior. The current analy-
sis included children who exhibited high levels of externalizing behaviors (ADHD
symptoms or conduct problems) based on teacher reports. All studies had to include
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behavioral interventions delivered specifically to teachers and aimed to benefit either
teachers and/or children with externalizing behaviors. The authors excluded stud-
ies that measured only teachers’ knowledge; comparison control conditions could
include waiting lists, treatment as usual, or alternative treatment, while trials could
include either child and/or teacher outcomes. The researchers also excluded studies
that included individuals with Autism Spectrum Disorder (ASD) since the inten-
tion was to focus on externalizing behaviors and individuals displaying high lev-
els of symptoms of behavioral disorders (e.g., ADHD; oppositional defiant disorder
[ODD]; conduct disorder).

Study Selection

The PRISMA protocol (Moher et al., 2009) informed the current systematic review
and meta-analysis. Figure 1 shows a flowchart describing the process for study
selection; the retrieved references were screened by title and abstract independently
and blindly double-coded for eligibility. The authors resolved any disagreements
between them and reviewed full-text articles for eligibility (see Fig. 1).

Thirty-one studies met the inclusion criteria, but only 22 of them contributed to
the meta-analysis as nine studies did not provide data that could be used in the meta-
analysis (see Table 1); nevertheless, the authors included them in the systematic
review by describing the interventions and identifying the study characteristics, as
shown in Tables 2 and 3. Some of the included studies employed the same sample
size yet produced different outcomes. The authors accounted for this when comput-
ing the total number of students and teachers to avoid doubling the figures.

Data Extraction and Statistical Analysis

Both authors performed data extraction at an independent level and agreed on the
data extraction. The standardized mean difference (SMD) represented the mean
change pre-to-post-treatment for the intervention arm minus the mean change pre-
to-post-treatment for the control arm divided by the pooled pre-test standard devia-
tion with a bias adjustment. The researchers performed the calculations using the
Review Manager (RevMan) computer program, Version5.3. Copenhagen: The Nor-
dic Cochrane Centre, The Cochrane Collaboration group (Cochrane Collaboration,
2014). This paper used the Inverse-Variance IV method and a random-effects model
due to the integral heterogeneity of studies, calculating the I° statistics, a posteriori,
to give an estimation of between-trial SMD heterogeneity (Field & Gillett, 2010).

Coding Procedure

The first author coded all the data and the last author verified the coding. The study
codes consisted of (a) children’s selection method and by whom, (b) study design,
(c) type of control condition, (d) number of participants (whether they were teach-
ers, children, or both in intervention and control arm), (e) age of children, (f) teach-
ers’ years of experience, (g) female percentage for teachers, (h) male percentage for
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Records identified through Additional database Additional database
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(n=2798) (n=2603) (n=1112)
=l
-2
8
bl
g
=
Records of duplicates removed
(n=799)
—
—
Records screened by title 4497 records excluded
(n=5714)
on
=
=
3
5
%]
Abstract articles assessed for Abstract articles excluded.
eligibility (n=1115)
(n=1217)
—
—
71 full text records excluded for the following reasons:
e NotRCT’s.
e OQutside age range.
e Unqualified teachers.
. e Focus on child academic performance.
> Full-text articles assessed for X .
a5 PO _ e Non-English language and translation were not
&=l eligibility (n = 102) -
S available.
2 e Study protocol.
= e Sample included children with only internalizing
problems.
e Combining more than teachers’ intervention
e Are not targeting children with externalizing
behavior.
—
—
) Studies included in
< ta-analysis)
E (meta-analy
2 (n =22 studies, and 31 papers) =
— x A
| —

Fig. 1 PRISMA diagram

children (see Table 4). The intervention data coding included a description of the
intervention, including type, duration, and geographic location (see Table 5).
Statistical data included mean standard deviation and the number of participants
in both arms. Eleven studies had a lack of sufficient information (e.g., blinding) and
statistical information (e.g., standard deviation, mean), so the first author contacted
the corresponding authors. The authors of four of these studies emailed this paper’s
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Table 1 Overview of Studies
Included in the Systematic
Review and the Meta-analysis
(Studies that contributed to the
analysis are shown in bold)

# Study references

1 *(Baker-Henningham et al., 2009a)
2 *(Baker-Henningham et al., 2009b)
3 *(Baker-Henningham et al., 2012)
4 *(Baker-Henningham & Walker, 2018)
5 (Bloomquist et al., 1991)

6 (Caldarella et al., 2018)

7 (Conroy et al., 2015)

8 (Conroy et al., 2021)

9 (Corkum et al., 2019)

10 (Downer et al., 2018)

11 (Gonzales-Ball & Bratton, 2019)
12 (Hickey et al., 2017)

13 *(Hoogendijk et al., 2018)

14 *(Hoogendijk et al., 2020)

15 (Hutchings et al., 2013)

16 *(LoCasale-Crouch et al., 2018)
17 *(Williford et al., 2017)

18 (McCullough et al., 2021)

19 (Owens et al., 2017)

20 (Reinke et al., 2014)

21 (Spilt et al., 2012)

22 (Stoiber & Gettinger, 2011)

23 (Sutherland et al., 2018a)

24 *(Conroy et al., 2019)

25 *(Conroy et al., 2018)

26 *(Sutherland et al., 2018b)

27 *(Sutherland et al., 2020)

28 *(Vancraeyveldt et al., 2015a)

29 *(Vancraeyveldt et al., 2015b)

30 *(Veenman et al., 2017)

31 *(Veenman et al., 2019)

*The following papers between brackets are one study using the
same sample but reporting different outcomes

(Baker-Henningham & Walker, 2018; Baker-Henningham et al.,
2012), (Baker-Henningham et al., 2009a, 2009b), (Conroy et al.,
2018, 2019; Sutherland et al., 2018a, 2018b), (Hoogendijk et al.,
2018, 2020), (LoCasale-Crouch et al., 2018; Williford et al., 2017),
(Vancraeyveldt et al., 2015a, 2015b), (Veenman et al., 2017, 2019)

researchers with the missing data within the agreed time window (i.e., three remind-
ers). In some cases, this paper estimated missing data using the method described by
Hozo et al. (2005) to calculate the mean and estimate the standard deviation (Wan
et al., 2014). Missing data for three studies meant that it was impossible to obtain or
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calculate an effect size; these studies were included in the review but excluded from
the meta-analysis.

Methodological Quality Assessment

Two reviewers (RD and DD) conducted the quality assessment by evaluating the
quality of data in the included studies, using the Cochrane group Risk of Bias-2
(RoB-2) to assess the overall quality of the included RCTs (Higgins et al., 2011).
Agreement between the two authors was 90% and any disagreements were resolved
between the authors without the need for a third party. A high percentage of studies
introduced some theoretical risk of selection bias since the nature of studies that
included teachers and their students lacked blinding. However, adequate randomiza-
tion across all studies meant that the overall risk of selection bias was low, while an
adequate description of the study results reduced reporting bias across all studies.
Unfortunately, the lack of a double-blinded approach in most studies introduced a
higher risk of performance bias. The overall and study-level bias of the included
RCTs is reported in Fig. 2.

Outcomes Coding

The current analysis aimed to increase analytical robustness by considering out-
come domains that included at least five studies, as recommended by Daley et al.
(2014), Faraone et al. (2021), Higgins et al. (2019), Sonuga-Barke et al. (2013).
The authors considered different perspectives, including the most proximal view
(MPROX), which represents the view of the person closest to the receipt of treat-
ment, or the probably blinded view of a person unaware of treatment allocation
(PBLIND) (Daley et al., 2014; Sonuga-Barke et al., 2013). In the present study,
PBLIND outcomes were only available for conduct problems. The researchers
categorized outcomes as teacher-focused or child-focused outcomes.

Measures for Teacher-Focused Outcomes

There were three outcomes for teachers: warmth and closeness, teacher—child
conflict, and teachers’ use of positive strategies. Other than one study that meas-
ured warmth using the Teacher—Pupil Observation Tool (TPOT), all studies in
the warmth/closeness domain used the same measure, Student—Teacher Relation-
ship Scale (STRS). All of the studies that comprised the teacher—child conflict
outcome were based on a single measure, STRS. The studies for the outcome of
teachers’ use of positive strategies were heterogeneous and included papers that
used different measures for teachers’ positive behavior, such as classroom man-
agement, general praise, responsive behavior, and classroom instructional sup-
port. The teacher well-being outcome was not included because there were insuf-
ficient included studies to measure it.

@ Springer
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Table 5 Summary of the forest plots and statistical data from

Outcome SMD (95% CI) P value Hetero- 12 P value
geneity I
(%)
Teachers’ closeness 048 0.15-0.81 <0.0001 75 19.73 0.001
Teachers conflict 0.19  0.05-0.34  0.009 0 3.80 043
Techers’ use of appropriate strategies 0.71  0.29-1.14  0.001 78 31.17 <0.0001
Externalizing behavior MPROX 041 0.25-0.56 <0.00001 48 21.25 0.03
Conduct problems PBLIND 0.33  0.04,0.71 0.001 78 16.07 0.003
Prosocial behavior 0.46  0.28-0.64 <0.00001 33 11.89 0.16
ADHD/C 047 0.3-0.65 <0.00001 O 1.44 0.84

Measures for Child-Focused Outcomes

This outcome had four domains, externalizing problems, prosocial behaviors,
ADHD symptoms, and conduct problems. The externalizing behavior problems
domain was heterogeneous and comprised studies that measured oppositional
behavior, challenging behavior, and conduct behavior, using a variety of measures
as listed in Table 4. For prosocial behavior, the included studies measured peer
relationships, prosocial skills, and social behavior using a range of measures as
listed in Table 4. For ADHD outcome behavior, the researchers grouped hyperac-
tivity symptoms and inattention symptoms together for some studies if they were
listed separately. The included studies in this domain used Strengths and Difficul-
ties Questionnaire (SDQ) and Conners Teacher Rating Scale (CTRS) measures.
Finally, the conduct problem PBLIND outcome used observational measures to
assess aggression and conduct problems. See Table 4 for more information about
the measures.

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _:-

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _:-

Selective reporting (reporting bias) _:|

onervs [N TN

0% 25% 50% 75%  100%

. Low risk of bias D Unclear risk of bias . High risk of bias

Fig.2 Risk of bias for summary for RCTs
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Analysis

The researchers conducted the current analysis using a random-effects model by
measuring the standard mean difference (SDM) between the intervention and
control groups. Results of the meta-analysis for each teacher and child outcome
are reported in Table 3.

Results
Teacher Outcomes

Six studies provided measures of teachers’ closeness toward the child. All were
MPROX except for Baker-Henningham (b) (Baker-Henningham et al., 2009b). The
present analysis revealed a moderate but significant result concerning the impact of
interventions on teacher—child closeness. Heterogeneity among the included stud-
ies was large and significant. The SDM in this analysis was influenced by Baker-
Henningham (b) who reported an SMD of 2.42. Sensitivity analysis removing this
study still provided a small but significant result in favor of intervention (SMD of
0.29) and 0% heterogeneity because the remaining studies all used the same instru-
ment (see Fig. 3). Heterogeneity is the clinical variability within the various sam-
ples, methodological variability across the various included studies, and statistical
variability among the included studies in an outcome.

Five studies provided measures of teacher—child conflict based on teacher ratings,
all of which were MPROX. The current analysis revealed a small but significant
result of intervention on teacher—child conflict. Heterogeneity among the included
studies was not significant as all the studies used the same measure (see Fig. 4).

Eight studies explored teachers’ use of appropriate strategies. All observational
measures except for Downer et al. (2018) consisted of rating scales. Four studies
(Baker-Henningham & Walker, 2018; Conroy et al., 2015; Downer et al., 2018;
Sutherland et al., 2020) were MPROX and the other four (Hickey et al., 2017;
Hoogendijk et al., 2020; Reinke et al., 2014; Stoiber & Gettinger, 2011) were
PBLIND. There was an insufficient number of blinded studies that represent the
view of the person closest to the person unaware of treatment allocation to conduct a
separate PBLIND outcome. Heterogeneity among the included studies was large and
significant (see Fig. 5).

Child Outcomes

Thirteen studies included measures of child’s externalizing behavior. All of them
were teacher-rated, and MPROX except for Conroy study that used an observational
measure (Conroy et al., 2015). The current analysis revealed a moderate but signifi-
cant impact of intervention on reducing externalizing behavior. Heterogeneity in the
analysis was small but significant (Fig. 6).
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Five studies provided PBLIND measures of child conduct problems in the
form of observational measures. The current analysis revealed a large and sig-
nificant impact of interventions on child conduct problems. There was, however,
considerable heterogeneity, which was significant. The SDM in this analysis was
influenced by Stoiber’s study (Stoiber & Gettinger, 2011), who reported an SMD
of 1.15. Sensitivity analysis removing this study still provided a small but sig-
nificant SMD of 0.21 (see Fig. 7).

Nine studies provided measures of child prosocial behavior, eight of which
provided teacher ratings, all of which were MPROX, while one study provided
blinded observational scores (Hutchings et al., 2013). There was a moderate but
significant result of the impact of interventions on prosocial behavior and het-
erogeneity was low and nonsignificant (see Fig. 8).

Six studies provided measures of child ADHD combined symptoms, all of
which were MPROX and teacher-rated. The results indicated a moderate but sig-
nificant impact of the intervention on ADHD symptoms in children. Heteroge-
neity was 0% in the analysis, perhaps since the majority of the studies used the
same measure (see Fig. 9).

Discussion

The current meta-analysis of RCTs investigated the efficacy of providing teacher
support for children with externalizing problems, based on both teacher and child-
focused outcomes. In total, 22 studies contributed to the meta-analysis, which
included 861 teachers and 1841 children across intervention and control arms.
Where possible, the results were reviewed by examining two different viewpoints
including the MPROX and a PBLIND (Daley et al., 2014; Sonuga-Barke et al.,
2013). Due to the variability of intervention targets, children’s ages, and outcomes,
considerable heterogeneity was evident in the meta-analysis except where the same
measures were used in all or most studies.

Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
(Split et al. 2012) 0.08 0.2542 16.1% 0.08 [-0.42, 0.58] -
(LoCasale-Crouch et al. 2018) 0.2018 0.1137 22.7% 0.20 [-0.02, 0.42] e
(Sutherland et al. 2018) a 0.3106 0.1357 21.8% 0.31[0.04, 0.58] =
(Hoogendijk et al. 2020) 0.5233 0.2048 18.4% 0.52[0.12,0.92] -
(Sutherland et al. 2020) 0.5998 0.3072 13.7% 0.60 [-0.00, 1.20] I
Subtotal (95% CI) 92.7% 0.29[0.14, 0.43] *
Heterogeneity: Tau? = 0.00; Chi? = 3.62, df = 4 (P = 0.46); I = 0%
Test for overall effect: Z = 3.90 (P < 0.0001)
Sensitivity Analysis
(Baker-Hennigham et al. 2009)b 2.4242 0.5267 7.3% 2.421.39, 3.46] -
Subtotal (95% CI) 7.3% 2.42[1.39, 3.46] i
Heterogeneity: Not applicable
Test for overall effect: Z = 4.60 (P < 0.00001)
Total (95% Cl) 100.0% 0.48 [0.15, 0.81] &>

ity: Tau? = 0.11: Chiz = —5(pP= 12 = 759 ' + } ]
Heterogeneity: Tau? = 0.11; Chiz = 19.73, df = 5 (P = 0.001); I2 = 75% ) 3 5 5 3

Test for overall effect: Z = 2.86 (P = 0.004)
Test for subgroup differences: Chi? = 16.11, df = 1 (P < 0.0001), I> = 93.8%

Favours Control  Favours Intervention

Fig.3 Teacher-child closeness MPROX
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(LoCasale-Crouch et al. 2018) 0.0404 0.1135 42.3% 0.04 [-0.18, 0.26] .

(Split et al. 2012) 0.19 02547 8.4% 0.19[-0.31, 0.69] I e

(Sutherland et al. 2018) a 0.2737 01355 29.7% 0.27[0.01, 0.54] .-

(Sutherland et al. 2020) 0.3518 0.3025 6.0% 0.35[-0.24, 0.94] N

(Hoogendijk et al. 2020) 0.4255 0.1995 13.7% 0.4310.03, 0.82] —

Total (35% Cl) 100.0% 0.19 [0.05, 0.34] &

Heterogeneity: Tau? = 0.00; Chi = 3.80, df = 4 (P = 0.43); I = 0% 2 1 5 1 2

Test for overall effect: Z = 2.62 (P = 0.009)

Favours Control  Favours Intervention

Fig.4 Teacher-child conflict MPROX

Both teacher and child outcomes were included in the current analysis, which
found significant and moderate teacher-mediated intervention-related improve-
ments for teacher—child closeness. Teacher use of appropriate strategies was a mix-
ture of MPROX (provided by individuals who are aware of intervention allocation)
and PBLIND outcomes (provided by individuals who are unaware of intervention
allocation based on questionnaires and observations provided by individuals). The
results found large and significant improvements in favor of intervention for teach-
ers’ use of classroom management strategies, providing general praise to students,
and utilizing responsive behavior in the classroom, in contrast to the smaller but
significant results for the intervention that led to reduced conflict between teachers
and children with externalizing behavior. Taken together, these findings support the
positive impact of interventions on teachers’ skills development and relationships
with children, although the results for teacher outcomes lacked confirmation from
blinded outcomes.

Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Di SE_Weight IV, Random, 95% CI IV, Random, 95% CI
(Baker-Henningham and Walker 2018) 1.76 0276 13.1% 1.76 [1.22, 2.30] —
(Conroy et al. 2015) 02715 0.2761 13.1% 0.27 [-0.27, 0.81] D e
(Downer et al. 2018) 1.1 03223 122% 1.10[0.47, 1.73] —
(Hickey et al. 2017) 0.4779 04338 10.1% 0.48 [-0.37, 1.33] B
(Hoogendijk et al. 2020) 0.1324 0.1995 14.6% 0.13 [-0.26, 0.52] T
(Reinke et al. 2014) 1.0109 0.3148 12.4% 1.01[0.39, 1.63] D
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(Sutherland et al. 2020) 0.0406 0.3934 10.8% 0.04 [-0.73, 0.81] —
Total (95% CI) 100.0% 0.71[0.29, 1.14] ‘
Heterogeneity: Tau? = 0.29; Chi2 = 31.17, df = 7 (P < 0.0001); |2 = 78% %4 2 5 2 4’

Test for overall effect: Z = 3.26 (P = 0.001) Favours Control - Favours Intervention

Fig.5 Teachers’ use of appropriate strategies (mixture between MPROX and PBLIND)
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Fig. 6 Externalizing behaviors MPROX
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Fig.7 Conduct problem PBLIND
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Fig. 8 Prosocial behavior MPROX

The current meta-analysis also highlighted intervention-related improvement in
child behavior problems. In particular, the results revealed a moderate but signif-
icant reduction in externalizing behavior problems and ADHD symptoms in chil-
dren. Moreover, the results also found a moderate and significant increase in chil-
dren’s prosocial behavior as a result of teacher-mediated intervention in the included
studies.

Blinded evidence for the efficacy of teacher-mediated interventions was explored
in the current analysis on child conduct problems using outcomes provided by indi-
viduals who are unaware of intervention allocation. This outcome was the only
blinded analysis in the current meta-analysis and confirmed the impact of interven-
tions on blinded teacher reports of child conduct behavior. This finding highlights
the need for more blinded outcomes to further explore and test the effectiveness of
teachers’ interventions beyond unblinded teacher ratings, in line with recommenda-
tions by Daley et al. (2014).

Results from the current meta-analysis suggest that teacher-mediated interven-
tions demonstrated an improvement in conduct problems using PBLIND meas-
ures. Significant improvements were also demonstrated by MPROX measures for
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Fig.9 ADHD/C MPROX

children’s ADHD-related symptoms and prosocial behavior. These results are in
line with the results of Daley et al. (2014), which reported significant MPROX
and PBLIND improvements in conduct problems; but only MPROX improvements
in ADHD-related symptoms for parent-mediated interventions for children with
ADHD.

Another meta-analysis (Iznardo et al., 2020) was conducted to examine the effec-
tiveness of more focused daily report cards interventions in reducing ADHD symp-
toms rated by teachers also reported a reduction in conduct problems for children
with ADHD using MPROX (rating scales) and PBLIND (observational measures).
In fact, the PBLIND outcomes were found to be more sensitive in measuring ADHD
symptom change compared to rating scales although this meta-analytic study
included non-RCTs and there were less than five studies in the PBLIND analysis
(Iznardo et al., 2020).

The current meta-analysis also found a significant reduction in conduct problems
and ADHD symptoms with larger effect sizes than a previous meta-analysis from
Stoltz et al. (2012). Stoltz et al. investigated the efficacy of school-based interven-
tions on school-aged children with externalizing behavior from two different per-
spectives. The first was solely child-focused interventions. The second included
other intervention targets in addition to a focus on the child, such as modifying
the school environment and direct parent support. Both perspectives (the child-
focused-only intervention and the intervention that included both child and other
elements) demonstrated a reduction in externalizing behavior with SMD 0.30
and 95% CI=0.14 — 0.46 for child-focused intervention and SMD 0.30 and 95%
CI=0.04 — 0.56 for the child-focused and other components intervention (Stoltz
et al., 2012).

ADHD symptoms in particular can negatively impact the teacher—student rela-
tionship (Rogers et al., 2016). Enhancing warmth and closeness may be potentially
beneficial to children, as Wang et al. (2016) demonstrated in their study using meas-
ures of closeness and conflict. The study revealed that children whose emotional
relationship with their teachers was high in closeness and low in conflict had better
peer relationships and fewer emotional/internalizing problems (Wang et al., 2016).
In contrast, the results of the present meta-analysis demonstrated a small but sig-
nificant enhancement in closeness and reduction of conflict in favor of intervention.
These improvements may have an additional impact on children’s outcomes beyond
what could be identified in the current analysis.
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The current results highlight that little is known about the impact of teacher-
mediated interventions on teachers’ self-efficacy and well-being. The number of
studies that measured teachers’ stress levels or self-efficacy in the current analysis
was insufficient to draw conclusions about these dependent variables. This was sur-
prising and highlights a gap in the current literature since several studies have dem-
onstrated the relationship between children’s level of externalizing behaviors and
teachers’ level of confidence in classroom management (Arbuckle & Little, 2004;
Collie et al., 2012; Stephenson et al., 2000). School responsibilities and workload
can also cause stress and negative emotions in teachers (Fernet et al., 2012; Skaalvik
& Skaalvik, 2011). Liu and Onwuegbuzie (2012) also found that disruptive behavior
in the classroom is one of the primary causes of teachers’ stress (Liu & Onwue-
gbuzie, 2012). Therefore, future studies should investigate the impact of teacher-
mediated interventions on teacher stress and self-efficacy in greater detail. The aim
would be to either confirm that current interventions also target teacher well-being,
or potentially highlight the need for specific interventions that target these important
outcomes.

The interventions included in the current meta-analysis were predominantly
delivered face to face and only two online interventions were included in the
review. Given the considerable work-related pressure that teachers encounter and
the financial limitations they experience when taking time away from the classroom
to enhance their skill set, this finding was also surprising. Future research should
expand the evaluation of digital interventions for teachers to widen participation and
reduce barriers to engagement, especially considering the additional limitations that
have been imposed during the COVID-19 pandemic.

To the best of our knowledge, this study represents the first meta-analysis of
teacher-mediated interventions for children with externalizing behaviors. The cur-
rent analysis focused on peer-reviewed RCTs only and involved a systematic search
conducted across five databases. Moreover, the current analysis focused on two dif-
ferent sets of outcomes including teacher and child, as well as two levels of report-
ing, MPROX and PBLIND. The outcomes were informed by the recommended
number of studies necessary in a meta-analysis (Daley et al., 2014; Faraone et al.,
2021; Higgins et al., 2019; Sonuga-Barke et al., 2013). However, this meta-analysis
was limited by the lack of data on teachers’ outcomes in the included studies and the
inability to confirm any of the teacher outcomes using PBLIND measures.

A second limitation was that an investigation of the long-term impact of teacher
intervention was not possible due to the lack of sufficient data since many studies did
not include long-term follow-up data, meaning that the long-term extent of behav-
ior change remains unclear. A third limitation was that the total number of teachers
involved could not be precisely measured because some studies that focused primar-
ily on child outcomes did not indicate the number of teachers involved in the study.
Fourth, we included studies in the ADHD outcome if they had an ADHD symptoms
result, but we are unaware of comorbidity.

Fifth, it was difficult to explore publication bias because this review only included
published papers. However, the authors generated and inspected funnel plots in
line with recommendations from the Cochrane group (Higgins et al., 2019), and
restricted the interpretation of funnel plots for outcomes with 10 or more studies and
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where there was heterogeneity in measures only; all of which made it impossible to
comment on publication bias within the current analysis.

Sixth, while some scholars recommend the inclusion of unpublished studies in
meta-analyses; the restriction of the analysis to published studies was to ensure
greater methodological rigor in the analysis and enhance the validity of the find-
ings and recommendations. Finally, the present study calculated the effect sizes
using shifting units of analysis, as is standard practice within the Cochrane group
(Higgins et al., 2019). However, this method can increase the number of statisti-
cal tests run (Pigott & Polanin, 2020). Using a different approach such as robust
variance estimation or multi-level modeling can adjust the effect size and increase
independency (Tipton et al., 2019; Van den Noortgate et al., 2015) although it
was not suitable for this particular analysis.

This meta-analysis, focusing on both teacher and child outcomes, aimed to
explore the potential of interventions for supporting teachers of children with
externalizing problems in school. The results of this study indicate that address-
ing externalizing problems in children using teacher-mediated intervention was
beneficial for both teachers and children. Moreover, the current results suggest
that future research should examine the impact of teacher-mediated interventions
on teachers’ well-being and self-efficacy. It would also be important in the future
for trials to include more PBLIND measures so that current MPROX findings
could be confirmed using PBLIND outcomes.
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