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ARTICLE
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and A.F.D. van Veend

aDepartment of Pedagogical and Educational Sciences, Erasmus University, Rotterdam, The Netherlands; bYulius 
Academy, Yulius Mental Health Organization, Dordrecht, The Netherlands; cFaculty of Social and Behavioral 
Science, Utrecht University, Utrecht, The Netherlands; dSocial Work, Windesheim University of Applied Sciences, 
Zwolle, The Netherlands; eFaculty of Behavioral and Social Sciences, University of Groningen, Groningen, The 
Netherlands; fResearch Centre for Health Care Innovations, Rotterdam University of Applied Sciences, Rotterdam, 
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ABSTRACT
Teaching students with externalising problem behaviours is difficult for 
teachers, as it challenges the relationship that teachers engage in with 
their students. In this study, effects of Key2Teach on externalising and 
social-emotional problem behaviours and the mediating role of conflict in 
the teacher-student relationship were studied using a randomised con
trolled trial (RCT)-design. In two cohorts, 103 teacher-student dyads and 
peer-students (n = 1643) were assessed two times during a school year. 
Fifty-three dyads received the intervention (experimental group), whereas 
50 dyads received no intervention (control group). Data were collected on 
teacher-reported externalising and social-emotional problem behaviours 
in students, and on teacher-student conflict. For dyad-students, results 
showed a direct effect of Key2Teach on conduct problems and an indirect 
effect, via teacher-student conflict, for hyperactivity problems. No effects 
on social-emotional problems were established. For peer-students, results 
showed indirect effects on externalising problems and direct effects on 
social-emotional problems. Implications for practice and future research 
are discussed.

KEYWORDS 
Externalising problem 
behaviours; social-emotional 
problems; Key2Teach; 
teacher-student relationship

Introduction

Teachers encounter different kinds of externalising behaviours in class, such as distractibility, 
hyperactivity, disobedience and aggression (Tsouloupas et al. 2010). To manage such behaviours 
effectively is one of the most difficult tasks for teachers, and research suggests that teachers 
experience a need for support in identifying and adapting to the special needs of struggling students 
(Shelemy, Harvey, and Waite 2019). Having to handle externalising behaviours is one of the main 
causes for stress, or even burnout symptoms, among teachers (Aloe et al. 2014). This deserves 
attention, especially as the international trend towards the promotion of inclusive education may 
bring new challenges with regard to behavioural difficulties and the associated special needs that 
teachers encounter (Malmqvist 2016). This trend is also seen in the Netherlands, where the adoption 
of the Dutch new legislation in 2014 has reduced the referral of students with special behavioural 
needs to schools for special education, suggesting that more of these students now remain included 
in regular settings (Koopman and Ledoux 2018). This highlights the need for interventions that 
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support teachers in providing a classroom environment enabling all students to develop optimally. 
This study will examine to what extent teacher-focused coaching intervention Key2Teach can 
support teachers to positively impact on the externalising and social-emotional problem behaviours 
of both students with externalising problem behaviours and their peer-students.

The impact of classroom externalising problem behaviours

Externalising behaviours of students can have a significant impact on both teachers and students 
themselves. Student misbehaviour might force teachers to disrupt their lesson to reprimand the 
misbehaving student(s), reinstate order in the classroom, and then recompose themselves before 
carrying on with their teaching (Putnam et al. 2003). This places a great burden on teaching, and 
teaching students with externalising problem behaviours has been related to feelings of incompe
tence, emotional exhaustion, and even to job leave (Aloe et al. 2014; Tsouloupas et al. 2010). In 
addition, students who exhibit such behaviours are at increased risk of academic underachievement, 
poor school adaptation, peer victimisation, and even school dropout (Cannon et al. 2013; Lier et al. 
2012; Stipek and Miles 2008). Those problems may subsequently lead to low self-esteem, and 
feelings of loneliness and depression (Crick and Grotpeter 1995).

In the Netherlands, various services are available to aid struggling students. Students may be 
eligible for extra support, or even special education services. Services may be provided within the 
present school or classroom or outside of the classroom in an exclusive school for special education 
(Breeman 2015). Eligibility for such services is determined by independent committees consisting of 
various disciplines, such as educational experts, (school) psychologists, youth physicians, and social 
workers (Zweers et al. 2020). To determine what level of services is appropriate for a specific student, 
the teacher’s opinion is weighed heavily by the committee.

Furthermore, it is important to note that externalising problem behaviours may also impact other 
students in class. If teachers spend a lot of time correcting problem behaviours, this threatens the 
positive atmosphere, which may lead to emotional problems and problem behaviours among other 
students in class (Somersalo, Solantaus, and Almqvist 2002; Doumen et al. 2008), partly because 
classmates may copy such behaviours (Rambaran, Dijkstra, and Stark 2013). In addition, teachers who 
teach classes containing many students with problem behaviours will judge the behaviours of the 
other students more negatively (Wienen et al. 2019) and spend less time on instruction (Betts and 
Shkolnik 1999). Given the risks and consequences of these behaviours for everyone involved, both 
teachers and students can benefit greatly from teachers’ ability to effectively handle externalising 
problem behaviours.

The role of the teacher-student relationship

Teachers are not only affected by externalising problem behaviours in students, but research has 
shown that the teacher-student relationship plays a key role in the development of such problems 
(Archambault, Vandenbossche-Makombo, and Fraser 2017; Zee, Jong, and Koomen 2017). In his 
Conceptual Model of Teacher-Child Relationships (Pianta 1999; Pianta, Hamre, and Stuhlman 2003), 
which draws from research on social development as well as on basic work in attachment, Pianta 
conceptualises the teacher-student relationship as consisting of four components; (1) features of 
both individuals involved, such as their gender, age, previous experiences or temperament (2) the 
mental representation that both individuals have of their relationship, (3) the interaction patterns 
that take place between them, and (4) characteristics of the context in which the relationship occurs, 
such as the social relations in class, but also the school climate, and school neighbourhood.

In a problematic teacher-student relationship, often the second and the third component are 
threatened (Pianta and Hamre 2009). Teachers often develop a negative mental representation of 
students with externalising problem behaviours (Doumen et al. 2008; Roorda et al. 2013). Also, teachers’ 
interactions with these students can be considered as dysfunctional, characterised by less sensitive and 
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more controlling behaviours and conflicts. Teachers therefore develop a cooler and less affective bond 
with these students (Roorda et al. 2013; Lei, Cui, and Chiu 2016). Teachers also play an important role 
when it comes to communication between students, such as preventing negative, bullying commu
nication styles within the classroom (Elamé 2013). Furthermore, being involved, interested in students 
and providing emotional support, as opposed to a more conflict-inducing authoritarian style, may 
benefit positive outcomes, such as the prevention of early school leave (Downes 2013).

Research has shown that problems in the teacher-student relationship can lead to an increase in 
problem behaviours in students (Doumen et al. 2008; Roorda et al. 2013). Furthermore, the conflicted 
interactions that characterise this relationship may lead to exclusion by peers and less involvement 
in the learning and social situations in the class, thereby hampering not only children’s behavioural 
development, but also their social and academic development (Kosir and Tement 2014; Mikami et al. 
2012; Stipek and Miles 2008). This is in line with the fact that externalising problem behaviours and 
social-emotional problems often co-occurs (Lier et al. 2012).

Considering these mechanisms, the expectation is that an intervention that reduces teacher-student 
conflict may also lead to a reduction in externalising problem behaviours of students. Given that support 
within the teacher-student relationship could reduce students’ social-emotional problems (Tennant et al. 
2014), such an intervention may also have a positive impact on children’s social-emotional well-being. 
Given the fact that children’s behavioural and social functioning also impacts other students’ well-being, 
effects of such an intervention may have a spill-over effect on classmates. A candidate intervention that 
has shown to improve the teacher-student relationship, and therefore may be further explored with 
regard to its effects on students’ behavioural and social-emotional problems is Key2Teach.

Key2Teach

The teacher-focused coaching intervention Key2Teach is developed as an intervention to improve the 
teacher-student relationship, consisting of two phases and four building blocks. The first phase (four 
sessions) is designed to improve teachers’ insight into their mental representation of their relationship 
with students with externalising problem behaviours. To achieve this goal, a teacher-student dyad is 
selected, consisting of a teacher and a student with externalising problems who experience conflict in 
their relationship. Within the first phase of this intervention, Teacher Student Interaction Coaching 
(formerly known as ‘Relationship-Focused Reflection Program’ (RFRP); building block 1; Koomen and 
Spilt 2010-2016) and functional behaviour analysis (building block 2; Ellis 1991) are combined. Phase 1 
starts with a semi-structured interview, the Teacher Relationship Interview (TRI; Pianta 1999; Koomen 
and Lont 2004), in which the teacher is asked to provide a narrative that includes classroom situations 
and emotions concerning a specific student. The outcome of this interview translates into a unique 
relationship profile (see also Koomen and Lont 2004), that serves as a starting point for more in-depth 
reflection. During the following sessions, the teacher and coach discuss behaviour, thoughts and 
feelings of the teacher and student using a videoclip of a classroom situation. Based on this, the 
teacher and coach articulate a temporary working hypothesis that is central to the coaching in phase 2.

The second phase (eight sessions) is designed to improve teachers’ interaction skills. To this end, 
video interaction guidance (VIG; building block 3; Allen 1967; Hayes et al. 2001) and synchronous 
coaching (building block 4; Coninx, Kreijns, and Jochems 2012; Rock et al. 2009) are incorporated in 
the intervention. Video Interaction Guidance (building block 3) is used to discuss interaction patterns 
of the teacher and the student in relation to the previously formulated working hypothesis. 
Subsequently, coach and teacher select appropriate keywords, which are short, specific and repre
sent goal-oriented behaviour (Coninx, Kreijns, and Jochems 2012), which are used during the 
following synchronous coaching (building block 4) sessions (Coninx, Kreijns, and Jochems 2012; 
Rock et al. 2009). These sessions are videotaped and are discussed afterwards using VIG (building 
block 3). For more information see Hoogendijk et al. (2020).

In previous research, Key2Teach has been shown to impact the teacher-student relationship, teachers’ 
emotional exhaustion and their sense of self-efficacy (Hoogendijk et al. 2018, 2020). A positive effect of 
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Key2Teach was found on teachers’ mental representation of their relationship with dyad-students, 
reflected by an increase in closeness and a decrease in conflict. No effect was found of Key2Teach on 
general interaction skills of the teacher (Hoogendijk et al. 2020). Furthermore, a direct effect was found on 
teachers’ sense of self-efficacy for instructional strategies, and an indirect effect was found on teachers’ 
sense of self-efficacy for classroom management and student engagement, via an improvement in 
teacher-student closeness. Lastly, an effect was found on teachers’ emotional exhaustion at the start of 
the subsequent school year (Hoogendijk et al. 2018). The aim of the current study is to expand these 
findings, and examine to what extent Key2Teach has a positive impact on students’ behavioural and 
social-emotional problem behaviours.

The present study

This study will examine the effects of Key2Teach on student problem behaviours in a Randomised 
Controlled Trial (RCT). First this study focused on the effects of Key2Teach on the externalising and social- 
emotional problem behaviours of dyad-students. In addition this study will explore the effects of 
Key2Teach on problem behaviours of their classmates. Because a previous study indicated that 
Key2Teach reduces conflict in the teacher-student relationship (Hoogendijk et al. 2020), this study will 
take into account the indirect effect of Key2Teach on problem behaviours through teacher-student 
conflict.

The two main research questions are:
Firstly, what is the effect of Key2Teach on students’ externalising and social-emotional problem 

behaviours? This study will examine whether and to what extent this was the case for dyad-students, 
and for their classmates. The hypothesis is that Key2Teach decreases students’ externalising and 
social-emotional problems.

Secondly, to what extent was the effect of Key2Teach on students’ externalising and social-emotional 
problem behaviours mediated by conflict in the teacher-student relationship (see Figure 1)? This study 
will examine whether and to what extent this was the case for dyad-students, and for their classmates. 
The hypothesis is that a decrease in externalising and social-emotional problem behaviours would be 
partly mediated by a reduction in conflict between students and teachers.

Method

Design

Effects of Key2Teach were examined using an RCT-design, comparing teachers and their students 
who received the Key2Teach intervention to teachers and students who received educational 
support as usual (Dutch Trial Register: NTR3811). Two cohorts of primary school teachers and their 
students were included (school year 2013–2014 and school year 2014–2015). For more information 
on the inclusion procedure see Hoogendijk et al. (2020).

Figure 1. Model of indirect effect of KeyTeach on externalizing and social-emotional problem behaviours, through the conflictful 
teacher-student relationship
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Inclusion of teachers and students took place between June and September 2013 (first cohort) and 
March and September 2014 (second cohort). Due to reasons of feasibility, power and expected dropout, 
inclusion ended when a number of 150 teachers were reached. Twenty-three teachers withdrew before 
the start of the study, because they considered it too much of a time investment or were too busy with 
other tasks.

At the start of the study, students and teachers were screened and teacher-student dyads were 
determined. Students included in the teacher-student dyad had (sub)clinical levels of externalising 
problem behaviours (at least above the 90th percentile on conduct and/or hyperactivity scales of the 
SDQ-T) and the highest teacher-student conflict levels in class (at least above the 50th percentile, 
measured by the STRS). The research protocol was approved by the Medical Ethics Committee 
Southwest Holland (METC-ZWH, 13–023).

Pre-intervention data (T1) were collected in the fall; at least six weeks after the start of the 
school year and before the intervention started. When Key2Teach was completed, the post- 
intervention measurement (T2) took place in June. Teachers and students separately completed 
questionnaires during both measurements. Teachers had access to a website where they could 
complete the questionnaires digitally. Students filled out their questionnaires on paper during 
classroom measurement sessions, and were supported by trained research-assistants.

Participants

The screening was completed by 127 teachers. After screening and randomisation, 24 tea
chers dropped out for the following reasons: no dyad-student because of withdrawal of 
student permission (n = 11), a lack of externalising problem behaviours in students (n = 7) 
and a lack of conflict levels higher than the 50th percentile (n = 6). Thus, our final sample 
consisted of 103 teachers: 46 teachers in the first cohort (2013–2014) and 57 in the second 
cohort (2014–2015).

After randomisation, the experimental group consisted of 53 teacher-student dyads and the control 
group consisted of 50 dyads. The control group did not significantly differ from the experimental group 
at the start of the study with regard to teachers’ age (t(101) =.58, p = .56), students’ age (t(101) = .42, 
p = .67), teachers’ years of working experience (t(101) = .10, p = .92), teachers’ gender (χ2(1) = 2.16, 
p = .14) and students’ gender (χ2(1) = 2.16, p = .14) or any of the outcome variables, except for the SDQ-T 
subscales for peer-students (see Table 1).

Table 1. Means and standard deviations at T1 and T2 and test of pre-intervention measurement differences (T1) between 
conditions on all outcome variables.

Control Experimental
Test of baseline (T1) 

differences

T1 T2 T1 T2

N M (SD) N M (SD) N M (SD) N M (SD) t df p

Dyad-student
Teacher-rated
Conduct problems 50 3.10 (2.00) 37 3.03 (2.36) 53 3.00 (1.84) 45 2.00 (1.78) 0.26 101 .36
Hyperactivity 50 7.54 (1.97) 37 6.46 (2.68) 53 7.30 (2.22) 45 5.62 (2.91) 0.58 101 .92
Emotional problems 50 2.16 (2.12) 37 2.08 (2.30) 53 2.34 (2.39) 45 1.69 (2.03) −0.40 101 .58
Problems with peers 50 2.08 (2.15) 37 1.51 (1.80) 53 2.53 (2.20) 45 1.84 (1.77) −1.05 101 .72
STRS-Conflict 50 32.70 (10.12) 37 26.81 (11.20) 53 30.55 (9.39) 45 21.58 (8.19) 1.12 101 .27
All students
Teacher-rated
Conduct problems 802 0.85 (1.39) 625 0.89 (1.60) 818 0.70 (1.21) 691 0.66 (1.19) 2.37 1579.59 .02
Hyperactivity 802 2.90 (2.81) 625 2.86 (2.86) 818 2.60 (2.77) 691 2.30 (2.65) 2.18 1618.00 .03
Emotional problems 802 1.32 (1.86) 625 1.41 (1.97) 818 1.08 (1.71) 691 0.83 (1.45) 2.70 1601.13 .01
Problems with peers 802 1.20 (1.69) 625 1.21 (1.77) 818 0.96 (1.44) 691 0.72 (1.39) 3.12 1570.39 .002
STRS-Conflict 802 15.08 (7.10) 625 15.96 (8.54) 818 14.91 (7.24) 691 14.14 (6.69) 0.47 1618.00 .64
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In the 103 participating classes, a total number of 2367 students were eligible for inclusion, 
averaging 23 students per classroom (ranging between 6 and 32 students). After parental consent 
was provided, in total (dyad-students and peer-students) 1746 students (74%) participated in the 
study.

Teachers
Of the participating teachers (n = 103), 76.7% were female, and teachers were on average 38.5 years 
old (ranging between 23 and 62 years). On average, they had 12.6 years of working experience 
(ranging between 0 and 38 years). Almost all teachers (n = 101) were born in the Netherlands, except 
for one teacher who was born in South Africa and one in Pakistan. These teachers were divided over 
44 schools (the amount of dyads per school ranged 1–5, 33 schools with two dyads, two schools with 
one dyad, and nine schools with more than two dyads). The socio-economic status of the neighbour
hoods of 52% these schools (n = 23) was below the Dutch mean, and the neighbourhoods of all 
participating schools had a mean SES-score of 0.42 (SD: 1.64; range: −2.10–3.89; Dutch mean is set to 
zero; Volksgezondheidenzorg.info 2017).

With regard to the school population, all schools received extra funding for students with parents 
with a low level of education. In 77% of participating schools (n = 34 schools) funding was received 
for <25% of their students; 11% (n = 5) for 25–50% of their students; 7% (n = 3) for 50–75% of their 
students, and 5% (n = 2) for >75 of their students. On average, schools in the Netherlands receive 
funding for 10.90% of their students (Dienst Uitvoering Onderwijs, 2020).

Of the 103 teachers participating in the pre-intervention measurement, nine dropped out over 
the course of the study. Dropout was not related to condition (χ2(1) = .01, p = .93), teachers’ age (t 
(101) = 1.00, p = .32) or teachers’ gender (χ2(1) = .00, p = 1.00).

Dyad-students
Of the 103 dyad-students, 77.0% were boys. These students were on average 10.1 years old (ranging 
between 7.3 and 14.1 years). On average, students attended grade 4 (ranging between grades 3–6).

Peer-students
Of the 1643 peer-students, 48.0% were boys. Participating peer-students were on average 9.67 years 
old (ranging between 6.3 and 13.1 years). Over the course of the study 168 students (10.2%) dropped 
out of the study. Study dropout was not related to condition (χ2(1) = 1.29, p = .26) or students’ gender 
(χ2(1) = .00, p = 1.00). Dropout was however significantly related to students’ age (t(1641) = −4.32, 
p = .00, mean dropout = 9.31, mean remained = 9.71).

Implementation of the Key2Teach intervention

Key2Teach consists of 12 sessions. Sessions were conducted using a specified protocol, which 
contains information about the theoretical background of the programme, and instructions for 
every meeting for coach and teacher. All participating coaches were already certified School-Video 
Interaction Guidance (S-VIG) coaches before they were trained to use the Key2Teach intervention 
(LBBO, 2016). Coaches were trained by the research team to use Key2Teach using a standardised 
protocol (Van Veen et al. 2015), and attended intervision meetings during the course of the study. 
Implementation fidelity is studied by registering exposure-rate and protocol adherence. With regard 
to exposure, 43 of all 53 teachers in the experimental condition attended all 12 sessions, two 
teachers attended only two sessions, and two teachers attended four sessions, but these latter 
four teachers dropped out of the study after the first phase. With regard to protocol adherence, on 
average, 69% (range 51–88%, SD 11%) of the core elements of Key2Teach were conducted correctly 
by teachers and coaches. See Hoogendijk et al. (2020) for more information on the fidelity of 
implementation and training of coaches.
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Measures

Externalising and social-emotional problem behaviours

Teachers’ perception of students’ externalising and social-emotional problem behaviours were 
measured using the subscales Conduct Problems (α = .65), Hyperactivity (α = .87), Emotional 
Problems (α = .77) and Peer Problems (α = .66) of the Strengths and Difficulties Questionnaire for 
the teachers (SDQ-T; Van Widenfelt et al. 2003). Teachers rated items such as ‘Often fights with other 
children or bullies them’ on a three-point scale on which 0 = not true, 1 = sometimes true, and 
2 = completely true. Internal consistency and correlations with other behavioural questionnaires 
(CBCL/YSR) have been evaluated as sufficient in previous studies (Goodman 2001; Van Widenfelt 
et al. 2003). Evidence indicates that the SDQ is sensitive in detecting changes over time (Mason, 
Chmelka, and Thompson 2012) and in measuring intervention effects (Muratori et al. 2012).

Students’ perception of their own behaviours was measured using the subscales Conduct 
Problems (α = .51), Hyperactivity (α = .70), Emotional Problems (α = .60) and Peer Problems 
(α = .37) of the Strengths and Difficulties Questionnaire for students (SDQ-S; Van Widenfelt et al. 
2003). Students rate themselves on a 3-point Likert scale ranging from 0 (not true) to 2 (completely 
true). Due to the low internal consistency and a large amount of missing data (51.9% at post-test), 
the student-rated SDQ-subscales were not used in this study.

Teachers’ mental representation of the teacher-student relationship

Teachers’ perception of the conflict levels in the teacher-student relationship was measured using 
the Conflict subscale of the Dutch version of the Teacher-student Relationship Scale (STRS; (Koomen, 
Verschueren, and Pianta 2007). This subscale (α = .89) consists of 11 items (e.g. ‘This child and I always 
seem to be struggling with each other’) assessing the extent to which the teacher experiences 
conflict in relation to a specific child. Items are scored on a 5-point Likert-scale ranging from 
definitely does not apply to definitely apply. Construct validity and convergent validity of this 
scale are supported by correlations with child and peer reports of the same construct (Doumen 
et al. 2009; Koomen, Verschueren, and Pianta 2007).

Demographic variables

Using supplemental questionnaires, several demographic variables on both students and teachers 
were collected. Information regarding age at baseline, gender, and years of working experience was 
collected for teachers. Data on gender and age at the pre-intervention measurement were collected 
for students.

Data-analysis

All analyses were performed using Structural Equation Modelling in Mplus 8.0 (Muthén and Muthén 
1998-2017). To examine the direct effects of Key2Teach (the first research question), post- 
intervention scores (T2) of the dyad-students were regressed on their baseline scores (T1) and 
study condition. To assess the effects for all peer-students, post-intervention scores of peer- 
students (T2) were regressed on their baseline scores (T1) and study condition, correcting for the 
nesting of data within classrooms, using the ‘type = two level’ and ‘cluster = ’ command in Mplus. To 
examine the indirect effects of Key2Teach (the second research question), post-intervention scores 
(T2) of the dyad-students were regressed on their baseline scores (T1), study condition and teacher- 
student conflict (T2). These analyses were also conducted for peer-students.

For every outcome variable separate models were estimated. None of the demographic covariates 
were included in the analyses, as there were no significant differences between the experimental and 
control condition at baseline. Baseline data were included in the model to ensure that initial differences 
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at pre-test did not influence our results (Cole and Maxwell 2003). We used maximum likelihood 
estimation with robust standard errors (MRL), because this allows for the analysis of missing data by 
full information maximum likelihood (FIML). Missing data, as a consequence of non-response, on teacher- 
reported questionnaires for all students (STRS and SDQ-T) was 1.4% at pre-test and 11.3% at post-test. 
There were no significant differences between participants with or without missing data with regard to 
teachers’ age, work experience, or gender or for students’ age or gender. The FIML approach uses all of 
the available information in the data to produce robust parameter estimates for the missing data 
(Muthén and Muthén 1998-2017; Peeters et al. 2015).

An alpha of 5% was used for all tests of statistical significance. Effect sizes of standardised path 
coefficients with values less than 0.10 indicate small effects, values around 0.30 indicate medium effects, 
and values around 0.50 indicate large effects (Kline 2016). For dyad-students, mediation was tested using 
model indirect commands in Mplus and using bias-corrected bootstrapped 90% confidence intervals 
(bootstrapped = 5000) as these provide the most accurate types I and II error rates (Preacher and Hayes 
2008). Interpretation of all results is based on the decision tree for establishing and understanding types 
of mediation and nonmediation of Zhao, Lynch, and Chen (2010).

Results

Teacher-reported direct effects of Key2Teach

The direct effects of Key2Teach on all teacher-reported outcomes are shown in Table 2 (see 
supplementary materials on Open Science Framework; https://osf.io/t5m4u/?view_only= 
32c765ef25774dcaa5817ee1556848a2). With regard to the externalising problem behaviours of 
dyad-students, an effect of Key2Teach on conduct problems was found (see Table 1 for average 
scores and standard deviations in both conditions at all time-points). This indicates that conduct 
problems of dyad-students decreased as a result of Key2Teach compared to dyad-students who 
did not receive the intervention, indicating an almost medium effect (β = −.25, p = .01). For 
hyperactivity and social-emotional problems of dyad-students no direct effects were found.

For peer-students in class, a direct effect of Key2Teach on their social-emotional problems was 
established. This means that emotional problems and problems with peers decreased for students in 
Key2Teach-classes as compared to students in classes that did not receive Key2Teach, indicating 
a small effect (emotional problems: β = −.09, p = .01, problems with peers β = −.09, p = .02). This study 
did not find a difference in externalising problem behaviours between students in Key2Teach-classes 
and students in classes without Key2Teach coaching.

Previously research showed an effect of Key2Teach on the amount of conflict in the relationship 
between teachers and dyad-student, indicating less conflicts between teachers and dyad-students in 
Key2Teach classes (Hoogendijk et al. 2020). The present study established a positive, direct, small 
effect of Key2Teach on all teacher-student relationships in classes (β = −.08, p = .02), indicating that 
teachers who received Key2Teach on average experienced less conflict in the relationship with the 
peer-students as compared to teachers who did not receive coaching.

Teacher-reported indirect effects of Key2Teach through teacher-student conflict

With regard to the second research question, an indirect effect of Key2Teach through the conflict levels 
in the relationship between teacher and dyad-student on students’ externalising problem behaviours 
was found (see, Figure 2 and Table 3, see for Table 3 supplementary materials on Open Science 
Framework; https://osf.io/t5m4u/?view_only=32c765ef25774dcaa5817ee1556848a2). This effect indi
cates that Key2Teach significantly reduced conflict in the relationship between teachers and dyad- 
students (β = −.20, p = .02), which in turn positively predicted the dyad-students’ hyperactivity problems 
(β = .37, p = .00). This small, indirect effect of Key2Teach was significant (β = −.07, p = .04, bias-corrected 
95% CI = −.14; -.01). No significant indirect effects of Key2Teach on dyad-students’ conduct problems, 
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emotional problems and problems with peers were found, suggesting that Key2Teach does not impact 
these problem behaviours through the level of conflict in the teacher-student relationship.

With regard to peer-students in class, some indirect effects of Key2Teach through the decreasing 
amount of conflict in the relationship on externalising and social-emotional problem behaviours were 
found. Key2Teach significantly reduced conflict levels in the relationship between teachers and peer- 
students in the classroom (β = −.08, p = .02), which in turn positively impacted the following outcomes:

First, the decrease in conflict in the teacher-student relationships in class was related to peer- 
students’ conduct problems scores (β = .41, p = .00). This (negative) small indirect effect of Key2Teach 

Figure 2. Direct and indirect effects of KeyTeach on externalizing and social-emotional problem behaviours for dyad-students 
(direct: a,b,c and indirect: c’) and peer-students (direct: d,e and indirect: f’). Significant effects in bold.
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was significant (β = −.05, p = .03, CI = −.09; −.004), indicating that a decreased level of conflict in the 
teacher-student relationship due to Key2Teach was associated with a decrease in conduct problems 
among peer-students.

Secondly, the decrease in conflict in the teacher-student relationships in class was related to peer- 
students’ hyperactivity scores (β = .29, p = .00). This (negative) small indirect effect of Key2Teach was 
significant (β = −.02, p = .03, CI = −.04; −.003), indicating that a decreased level of conflict in the teacher- 
student relationship due to Key2Teach was associated with a decrease in peer-students’ hyperactivity 
problems.

Thirdly, the decrease in conflict in the teacher-student relationships in class was related to the 
emotional problems scores of peer-students (β = .17, p = .00). However, the indirect effect of 
Key2Teach via student-teacher conflict was not significant. The direct effect of Key2Teach on all 
students’ emotional problems remained significant (β = −.08, p = .02), indicating that Key2Teach was 
related to less emotional problems among peer-students in class.

Fourthly, the decrease in conflict in the teacher-student relationships in class was related to the 
problems with peers scores of peer-students (β = .22, p = .00). Again, the indirect effect of Key2Teach 
via student-teacher conflict was not significant, whereas the direct effect of Key2Teach remained 
significant (β = −.07, p = .04). This indicates that Key2Teach was related to less problems with peers 
among peer-students in class.

Discussion

Supporting teachers in effectively handling externalising problem behaviours can be beneficial to 
teachers, students and peer-students in classrooms. Previous research has shown that using teacher- 
focused coaching intervention Key2Teach to improve the teacher-student relationship has positive 
effects on teachers’ occupational well-being (Hoogendijk et al. 2018, 2020). In this study, the effects 
of Key2Teach on externalising and social-emotional problem behaviours of students with externalis
ing behaviours were examined. The effects of Key2Teach on problems of the peer-students in class 
were also investigated, by exploratory analysis. Key2Teach consists of two phases and aims to 
provide teachers with insight into their relationship with students with externalising problem 
behaviours and to improve their corresponding interaction skills. Several direct and indirect effects 
on dyad-students’ and peer-students’ problem behaviours were found.

Effects on students’ externalising problem behaviours

Evidence of an effect of Key2Teach was found with regard to the externalising problem behaviours of 
dyad-students and their peers. Using the decision tree of Zhao, Lynch, and Chen (2010) for inter
preting mediation analyses, an indirect-only mediation effect of Key2Teach for dyad-student’s 
hyperactivity problem behaviours through teacher-student conflict was found. This suggests that 
a reduction in the conflict levels in the relationships that teachers engage in with students with 
externalising behaviours, as a result of Key2Teach, is associated with a decrease in hyperactivity 
problem behaviours of these students.

Furthermore, a direct effect of Key2Teach on dyad-students’ conduct problems was found. After 
adding teacher-student conflict as a mediator, this direct effect disappeared and there was no 
statistically significant indirect effect either. It is likely that the lack of (indirect) effects of 
Key2Teach on conduct problems was due to insufficient statistical power, especially as the indirect 
effect was borderline significant, with a near medium effect size.

It is remarkable that Key2Teach reduced the conduct problems of dyad-students directly, and the 
hyperactivity problems only indirectly, through conflict in the relationship. This difference may be 
explained by the different underlying mechanisms with regard to these problem behaviours: can these 
behaviours be considered a consequence of the student’s inability to control him- or herself (hyperactivity) 
or an intentional violation of the rules and expectations of behaviours in the classroom (conduct). The fact 
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that Key2Teach directly targets a teacher’s misconceptions about conduct problems of students may help 
teachers to gain more insight into the function of students’ behaviours, and thereby perceive these 
problems differently. As hyperactivity problem behaviours refer more to a student-characteristic, as these 
concerns restless, inattentive, and unconcentrated behaviours, these may initially be more difficult to 
change directly with a teacher-focused coaching intervention like Key2Teach. However, a reduction of 
conflict may help teachers to adequately adapt to the specific needs of these students as well.

For peer-students indirect effects for both hyperactivity and conduct problem behaviours were 
found. This suggests that Key2Teach positively impacts all teacher-student relationships in class, 
which was associated with a decrease of externalising problem behaviours in peer-students. This 
finding is supported by research by Doumen et al. (2008), who showed that teachers’ judgement of 
conflict levels in the relationships in class is associated with the judgement of externalising problem 
behaviours of these students. Also, research of Archambault, Vandenbossche-Makombo, and Fraser 
(2017) and Zee, Jong, and Koomen (2017) supported the link between conflict in teacher-student 
relationships and externalising problem behaviours in class. A possible explanation for our finding 
may be that if there were less conflicts in the classroom due to Key2Teach, this led to a more positive 
atmosphere and attitude, which reduced the externalising problem behaviours of all students. These 
students may have been able to concentrate better, feel more supported, and have a better under
standing of behavioural expectations. This may have led to a lower perception or prevalence of 
externalising behaviours by teachers (Somersalo, Solantaus, and Almqvist 2002; Doumen et al. 2008).

Effect on students’ social-emotional problem behaviours

By including dyad-students with (sub)clinical levels of externalising problem behaviours, some 
comorbidity on social-emotional problems was expected (Lier et al. 2012). As social-emotional 
problems and the quality of social relationships are negatively related (Hammen 2006), it is very 
likely that these students also benefit from less conflicted and more supportive relationships in the 
classroom. Exploratory analyses were conducted to examine to what extent Key2Teach, and an 
associated reduction of conflict in the relationship between teachers and students, had a positive 
impact on dyad-students’ social-emotional problems and on their peers. No such effects were found 
for dyad-students. This study did however find evidence for an effect of Key2Teach on the social- 
emotional problem behaviours of peer-students in their class. This effect was not associated with 
a reduction of conflict in the teacher-student relationship.

These findings are not in line with findings from Roorda et al. (2013), who identified developmental 
links between the level of conflict in the teacher-student relationship and social-emotional problem 
behaviours for preschool boys at risk for developing externalising problem behaviours. However, these 
boys were younger than the students in current study (Roorda et al. 2011). However, Zee and Roorda 
(2018), have also pointed out that, in an age group similar to the current study, they found no relation 
between emotional problems, and the quality of the teacher-student relationship. It is thus likely that 
other possible mediators explain the effect of Key2Teach on social-emotional problems of peer-students. 
Students with internalising problem behaviours are likely to be less close with their teachers than typically 
developing children (Henricsson and Rydell 2004). Maybe not teacher-student conflict specifically, but 
other aspects of the relationship, such as closeness, dependence or specific interaction patterns, are more 
linked to students social-emotional problems well-being, and are more likely to have a mediating effect 
(Pianta, Hamre, and Stuhlman 2003). Perhaps a reduction of externalising problem behaviours led to 
a more positive atmosphere for students in which they could prosper socially and emotionally. It is 
important to note, that due to our screening procedure for dyad-students, the scores on social-emotional 
problems for dyad-students did not reach the level for (sub)clinical problems in that area. For that reason, 
it may have been hard to detect effects of Key2Teach on these types of problems among these students. 
Further research may explore the effects of Key2Teach on students with a more diverse and broader 
spectrum of behavioural and other problems, and provide more insight into the value of this intervention 
for all children in class.
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Comparing the effects for dyad- and peer-students

Overall, some interesting differences between effects of Key2Teach on dyad-students versus peer- 
students were found. It seems that Key2Teach is more effective at decreasing dyad-students’ 
externalising problem behaviours than it is for peer-students, apart from some small indirect effects. 
For social-emotional problems however, Key2Teach seemed to have a bigger effect on peer-students 
than on dyad-students. Reductions of teacher-student conflict levels only played a role for the 
former, signifying the importance of teacher-student conflict in the case of externalising problem 
behaviours, but less when it comes to student’s social-emotional well-being. The absence of an effect 
on social-emotional problems for dyad-students in contrast to their peers may be explained by the 
fact that the dyad-students in this study did not reach the level for (sub)clinical problems and have 
less variation in their social-emotional problems than their peers. Nevertheless, further research may 
shed more light on the different effects of Key2Teach on various types of problem behaviours of 
students, and on the importance of different aspects of the teacher-student relationship. More 
qualitative measures, such as diary data (Ruiter et al. 2020), and qualitative interviews may help 
with obtaining more insight into the subjective experiences of students and student behaviour, and 
the associated the effects of the Key2Teach intervention. This is important when it comes to the 
implementation of this intervention among a variety of students and teachers in practice.

Limitations

The results of the present study should be interpreted with several limitations in mind. First, the 
mediator (teacher-student conflict) and the dependent variable (conduct problems) may not have 
been distinctive enough. For teachers, who provide data on both these variables, it may be difficult 
to distinguish whether behaviours they encounter refer to conflict they experience with the student, 
or can be interpreted as an intentional transgression from the behaviour expectations in the class
room. Teacher-reported behaviour problems and teacher-reported student-teacher conflict indeed 
show strong correlations in other studies (Silver et al. 2005). However, in a previous study, Doumen 
et al. (2008) have been able to distinguish teacher-reported teacher-student conflict from teacher- 
reported problem behaviours as two different constructs. Future research could study the mechan
ism by which Key2Teach has an effect on conduct problem of students.

Secondly, there are some key considerations with regard to pre-intervention measurement 
differences for the peer-students in our study. There were significant differences between students 
in control classes and in intervention classes with regard to the externalising and social-emotional 
problems of peer-students. Although we corrected for the pre-intervention measurement in all 
analyses, the fact that the students in these two conditions show clear differences with regard to 
their problems may still have influenced comparability of the students in both conditions and 
therefore our findings. Furthermore, it should also be noted that students who dropped out were 
significantly younger than retained students.

Another limitation regards the high withdrawal rate of participating teachers. Both in future 
research and practice, involvement with the project could be increased by paying extra attention to 
the encouraging role of the school principal in providing these teachers with the support but also 
the time they need to participate (Han and Weiss 2005). This could be enhanced by using strategies 
such as teacher- or school buy-in.

Moreover, assessments of intervention effects were teacher-reported, whereas the intervention 
focused on the teacher as the mechanism of change. This study also included student-reported measures 
of behaviour problems, but the scales of these self-reports showed insufficient reliability. This makes it 
difficult to distinguish to what extent Key2Teach really impacted student’s problem behaviours, or rather 
teachers’ (potentially biased) perception of these behaviours. It is advisable to include more objective 
measurements in future research, such as parent- or observer-reported data, to study the effects of 
Key2Teach. Nevertheless, one needs to bear in mind that a teachers’ perception of problem behaviours is 
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of great importance, as it is strongly related to their sense of wellbeing, but also plays a central role in 
determining the need for additional support for students, such as the referral to special education services. 
Therefore, a decrease in teacher-reported problems can be considered a relevant finding which may have 
a direct impact on the educational setting for students with problem behaviours.

Practical implications and conclusion

In conclusion, this study shows that the teacher-focused coaching intervention Key2Teach impacts the 
externalising problem behaviours of dyad-students and peer-students by decreasing conflict in the 
teacher-student relationship. Furthermore, although Key2Teach did not seem to impact the social- 
emotional problems of dyad-students, the intervention reduced social-emotional problems in their 
classmates. The amount of conflict in the teacher-student relationship does not mediate these effects, 
but perhaps other qualities of the teacher-student relationship, such as the amount of closeness involved, 
may have played a role. Following the Conceptual model of Pianta (1999), besides the mental representa
tion and the interaction patterns between teacher and student, features of the individuals and the context 
in which the relationship occurs can impact the teacher-student relationship. Therefore, it may be 
promising to further explore what student characteristics, teacher characteristics, and other contextual 
factors relating to the teacher-student relationship impact the effectiveness and embedding of relation
ship-focused interventions like Key2Teach, and may subsequently impact student and teacher function
ing. School climate, for example, can be seen as an important background dimension when it comes to 
the characteristics of the relations that are shaped within the school (Downes 2013).

The effectiveness of Key2Teach on students’ problem behaviours is important, as effectively managing 
externalising problem behaviours in classrooms is one of the most difficult tasks for teachers, and many 
teachers communicate a need for support with regard to this topic. It is important to note that the results 
of Key2Teach are in line with other effects of other relationship-focused teacher-coaching interventions, 
such as Banking Time (Driscoll and Pianta 2010), which was shown to decrease the conduct problems of 
students as well. However, there are some key differences between Key2Teach and Banking Time, as 
Banking Time consist of one-to-one meetings between teacher and student while within Key2Teach, the 
teacher is coached to improve his or her interaction skills within the context of the classroom. Other 
classroom interventions that focus on teachers’ classroom management skills, such as the Good Behaviour 
Game, have also been shown to lead to a decrease of emotional and problem behaviours in students (Lier 
et al. 2004). The Positivity & Rules Program, a behaviours-focused teacher programme, has been shown to 
decrease hyperactivity problems among students (Veenman et al. 2016).

The findings of this study thus add to a broader evidence base, suggesting that promoting 
teacher skills using teacher-focused classroom interventions can have beneficial effects in terms of 
children’s problem behaviours. Although we did not look into the differential effects for teachers’ 
years of experience, elements of this intervention, such as the focus on the student-teacher relation
ship in relation to students’ behaviour, as well as systematic relationship-focused reflection as a base 
for video-guided improvement, may be included in initial teacher education when it comes to social- 
emotional and behavioural in class. Especially as the management of such difficult behaviours 
concerns a prominent day-to-day challenge for beginning teachers.

Further research, using different informants and assessment methods, may further investigate what 
aspects of the teacher-relationship can be improved on to promote the social, emotional and behavioural 
development of those students who need it most. Moreover, including more qualitative research 
methods, such as dairy data or qualitative interviews, may provide us with more insight into different 
experiences that teachers, students and coaches have with Key2Teach and may help refine the execution 
as well as the embedding of the intervention within individual schools.
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