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1. Introduction

The practicum is a pivotal phase for pre-service teachers (PSTs)
in which they acquire instructional skills and develop profession-
ally (Smith & Lev-Ari, 2005). Instructional skills consist of basic
skills like lesson planning and providing clear instructions (i.e.,
clarity of instruction; Danielson, 2013; van de Grift, 2007). Teach-
ers' instructional practices and skills are associated with cognitive
(i.e., professional knowledge) and affective-motivational (i.e., self-
efficacy) components of teaching (e.g., Depaepe & Konig, 2018).
As teaching is complex and the attrition rate of novice teachers is
high (Hong, 2010), PSTs need to be supported during their initial
teacher education and especially during the teaching practicum
(Darling-Hammond, Chung, & Frelow, 2002). Various mentoring,
coaching, and supervision approaches have been developed to
assist and improve PSTs' skill acquisition during their field experi-
ence at schools. Narrative reviews have found that learning op-
portunities within these approaches, such as modeling often
provided by cooperating teachers (CTs), have a positive impact on
PSTs' professional development during the practicum (Burns,
Jacobs, & Yendol-Hoppey, 2016; Hoffman et al., 2015). However,
as these various approaches are independently developed by
teacher education programs or researchers across the globe, the
methods of supporting PSTs are very heterogeneous (e.g., Burns
et al., 2016; Lawson et al., 2015). For this reason, the impact of
specific mentoring, coaching, and supervision features on PSTs'
instructional skills during the practicum are not yet sufficiently
understood. The present work addresses this gap by reviewing
quasi-experimental and experimental intervention studies and
conducting a meta-analysis. The meta-analysis assesses the overall
impact of coaching, mentoring, and supervision during the prac-
ticum, as well as the effectiveness of different learning opportu-
nities within these approaches on PSTs’ instructional skills.

1.1. PSTs’ challenges during the practicum

The practicum can positively affect PSTs’ feelings of prepared-
ness to teach (Darling-Hammond et al., 2002) and their profes-
sional development (Zeichner, 2002). Many studies in the review
by Clarke, Triggs, and Nielsen (2014) reported that PSTs evaluate
their practicum as one of the most important components of their
initial teacher education. During their first practical teaching ex-
periences in schools, however, PSTs may encounter different chal-
lenges (Poulou, 2007) that can affect their attainment of skills. For
example, at the beginning of their teaching practicum, many tasks
and interactions with students are novel to PSTs, which can make

lesson planning and the provision of clear instructions demanding
for PSTs (Chizhik & Chizhik, 2018a; Danielson, 2013). Moreover,
unexperienced PSTs may feel uncertain about their teaching skills,
potentially stemming from their low levels of pedagogical content
knowledge (Butler & Cuenca, 2012; Costache, Becker, Staub, &
Mainhard, 2019). To address these challenges, the support of CTs
for PSTs is needed during the practicum (Burns et al., 2016). The
term CT is frequently used for teachers who work with PSTs during
their practicum (Clarke et al., 2014).

1.2. Mentoring, coaching, and supervision of PSTs

Although many approaches to assisting PSTs during the prac-
ticum exist, the approaches explored most are mentoring, coach-
ing, and supervision, which involve a CT or university supervisor
(Ambrosetti, Knight, & Dekkers, 2014; Lawson et al., 2015). The
terms “mentoring,” “coaching,” and “supervision” have been used
interchangeably in the literature (Ambrosetti et al., 2014). Coaching
and mentoring approaches to supporting PSTs differ concerning
their focus (Hobson, Ashby, Malderez, & Tomlinson, 2009; Orland-
Barak, 2014; Wang & Odell, 2002). In “traditional” mentoring ap-
proaches, CTs primarily offer emotional support (e.g., Kemmis,
Heikkinen, Fransson, Aspfors, & Edwards-Groves, 2014), and they
often discuss general pedagogical topics rather than content-
specific issues (Valencia, Martin, Place, & Grossman, 2009). Few
mentoring approaches concentrate more on instructional support,
such as how to improve lesson planning and teaching quality
(Giebelhaus & Bowman, 2002; Gold, 1996). Coaching also concen-
trates on instructional support, but one difference between
coaching and mentoring is that coaching was developed as an on-
the-job support for in-service teachers (e.g., Costa & Garmston,
1994; Joyce & Showers, 1981). The effectiveness of coaching for
in-service teachers' instructional outcomes has been shown in a
recent meta-analysis (Kraft, Blazar, & Hogan, 2018). Less is known
about the effectiveness of coaching for PSTs. Some coaching ap-
proaches have been adapted to offer PSTs instructional support
during the practicum (Becker, Waldis, & Staub, 2019). For instance,
Content-Focused Coaching is a coaching approach in which the
experienced coach (e.g., the CT) and the less experienced coachee
(e.g., the PST) are engaged together in joint lesson planning and the
coach provides content-specific feedback (Becker et al., 2019; West
& Staub, 2003). The terms “supervision” or “clinical supervision”
are used to describe the collaboration in a hierarchical relationship
between CTs or university teachers and PSTs during their first field
placement (Lawson et al., 2015; Metcalf, 1992). Most of the studies
that have investigated the benefits of mentoring, coaching, or
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supervision on PSTs' instructional skills are qualitative (Allen, 2011;
Lawson et al., 2015); quantitative studies are scarce (Burns et al.,
2016). Narrative reviews based on qualitative and quantitative
studies describe a number of factors such as assistance, individual
support, and curriculum practices of supervisors or CTs during the
practicum to foster PSTs instructional skills (Burns et al., 2016;
Hoffman et al., 2015). Increasing the number of randomized or
quasi-experimental studies with a control group design has been
recommended to allow for more evidence-based conclusions
(Cook, Campbell, & Shadish, 2002; Slavin, 2008) about effective
mentoring approaches (Smith & Ingersoll, 2004). Indeed, there is a
lack of research assessing the effectiveness of coaching, mentoring,
and supervision for PSTs’ instructional skills during the practicum
based on experimental and quasi-experimental studies.

1.3. Development of PSTs’ skills for lesson planning and clarity of
instruction during the practicum

The objectives of instructional skills training during the prac-
ticum can be very heterogeneous across and within countries
(Arnold, Groschner, & Hascher, 2014; Ronfeldt & Reininger, 2012;
Ulrich et al., 2020). Although the objectives vary across countries
and federal states (Ronfeldt & Reininger, 2012; Ulrich et al., 2020),
two common aspects can be highlighted: planning a lesson as part
of the university coursework and planning and conducting a lesson
as a concrete action in the classroom during the practicum
(Danielson, 2013; Konig et al., 2017; Pecheone & Chung, 2006).

In general, effective teaching is widely conceptualized to
encompass teaching behavior or teaching patterns that positively
affect the processes and outcomes of student learning (Kyriakides,
Christoforou, & Charalambous, 2013; Seidel & Shavelson, 2007). For
example, a meta-analysis by Kyriakides et al. (2013) suggested that
effective teaching behavior consisted of different aspects, such as
orientation (i.e., providing objectives for specific lessons), struc-
turing (i.e., providing learning materials and arranging the material
in meaningful order), management of time, and questioning. For
unexperienced PSTs achieving all aspects of effective teaching
during their first practical experiences in schools is demanding.
Research has proposed that PSTs' teaching skill development
should start with the basic tasks of lesson planning and providing
clear instructions (i.e., including objectives and clear structures)
before working on more advanced tasks such as making use of
higher-order thinking techniques for students' cognitive activation
(Fuller & Bown, 1975; Tas, Houtveen, van the Grift, & Willemsen,
2018). Stimulating cognitive activation requires PSTs to have the
capacity to focus on students’ individual learning needs (Baumert
et al.,, 2010; Tas et al., 2018).

Lesson planning, which is a “form of constructing mental rep-
resentations of possible classroom settings” (Seidel, Blomberg, &
Renkl, 2013, p. 56), is the first step of a full cycle of teaching for
PSTs (Seidel et al., 2013). In various European initial teacher edu-
cation programs, lesson planning is a crucial task (European
Commission, 2013). Through lesson planning, PSTs learn to struc-
ture and prepare their lessons (European Commission, 2013; Flores,
2016). Similarly, in the U.S., PSTs' lesson planning skills are exam-
ined and evaluated at the end of the initial teacher education, such
as by the PACT (Performance Assessment for California Teachers)
assessment (Pecheone & Chung, 2006). Successful lesson planning
reflects procedures that are aligned with students’ domain-specific
knowledge (Konig, Bremerich-Vos, Buchholtz, Fladung, & Glutsch,
2020). However, PSTs often fail to consider the individual learning
needs of their students when planning a lesson (Chizhik & Chizhik,
2018a).

Clarity of instruction is a key skill that is highlighted by all three
of the well-established instruments for assessing teaching and

Teaching and Teacher Education 107 (2021) 103484

instruction (Maulana, Helms-Lorenz, & van de Grift, 2015): “The
Classroom Assessment Scoring System” (CLASS; Pianta, La Paro, &
Hamre, 2008; Pianta & Hamre, 2009), “The Framework for Teach-
ing Evaluation Instrument” (Danielson, 2013), and “The Interna-
tional Comparative Analysis of Learning and Teaching instrument”
(ICALT, van de Grift, 2014). Clarity of instruction entails providing
clear learning goals and instructions (Danielson, 2013; Metcalf,
1992). In the U.S., being able to provide clear instruction is addi-
tionally essential for PSTs because it is tested and evaluated at the
end of initial teacher education (Pecheone & Chung, 2006).

To sum up, as previous research has shown that lesson planning
and providing clear instructions are pivotal learning outcomes for
PSTs during the practicum (e.g., Pecheone & Chung, 2006), we focus
on both lesson planning and clarity of instruction as the key
instructional skills which PSTs should accomplish during initial
teacher education. Thus, CTs need to assist PSTs in their develop-
ment of both lesson planning and clarity of instruction.

1.4. CTs’ support for opportunities for learning

A vast amount of research has explored the collaboration be-
tween CTs and PSTs for the development of teaching behavior
(Clarke et al., 2014; Le Cornu & Ewing, 2008; Mena, Hennissen, &
Loughran, 2017; Orland-Barak, 2014). The literature has identified
different roles that CTs can play to assist in PSTs' learning during the
practicum. In their review, Clarke et al. (2014) differentiate three
basic conceptions of the CT's role in teacher education: In the first
conception, the CT is seen as a classroom placeholder who partic-
ipates to a minimal degree in the lessons only (Clarke et al., 2014).
In the second conception, the CT takes on the role of a supervisor
during the practicum, overseeing the work of the PST. The CT has to
observe, record, and report the successful use of knowledge in the
practice of teaching in classrooms (Borko & Mayfield, 1995; Clarke
et al,, 2014). The level of participation is higher for CTs as super-
visors than as classroom placeholders. Interactions between the CT
and PST are rather unidirectional and driven by the CT. In the third
conception, the CT is seen as a teacher educator, with a high level of
participation. As teacher educators, CTs act as coaches who work
closely with learners and provide guidance to foster the develop-
ment of the PST's teaching repertoire through collaboration with
the PST. Thus, these conceptions of CTs' roles are linked to different
activities to assist PSTs' learning, such as providing feedback,
modeling of practices, and supporting PSTs' reflections (Clarke
et al., 2014). These activities and CTs' level of participation are
affected by their felt responsibility for students' learning in the
classroom and the desire to assist and support unexperienced PSTs
in developing their skills. Drawing on the conceptions by Clarke
et al. (2014), we assume that PSTs' learning experiences of coach-
ing, mentoring, and supervision are related to the level of partici-
pation which affects the instructional support of a CT or supervisor.

1.5. Learning opportunities as potential moderators

Various learning opportunities provided by a CT or supervisor
have been shown to improve PSTs’ teaching skills (Burns et al.,
2016; Fuentes-Abeledo, Gonzdlez-Sanmamed, Munoz-Carril, &
Veiga-Rio, 2020; McDonald, Kazemi, & Kavanagh, 2013). In recent
years, researchers have additionally begun to incorporate the use of
digital tools in coaching, mentoring, and supervision to provide
more flexible feedback (Burns et al., 2016) and to draw on student
peers as an additional resource for feedback and fostering reflection
(Lu, 2010). However, no meta-analytic work has investigated types
of learning opportunities in coaching, mentoring, and supervision
as moderators that potentially affect the strength of the overall
effect on instructional skills (i.e., lesson planning and clarity of
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instruction). Thus, the following section identifies learning oppor-
tunities that could serve as potential moderators of different ap-
proaches to assisting PSTs in the practicum on the overall effect on
instructional skills.

Learning opportunities in approaches to assisting PSTs.
Among the different approaches to coaching, mentoring, and clin-
ical supervision there is broad agreement in distinguishing three
phases in a cycle of assisting novice teachers: in pre-lesson con-
ferences, during the enactment of lessons, and in post-lesson
conferences (e.g., Goldhammer, Anderson, & Krajewski, 1969;
Hoffman et al., 2015; Staub, 2004). These phases vary with respect
to the learning opportunities they provide for PSTs (McDonald
et al., 2013). Nevertheless, due to the different needs of PSTs, the
extent to which these various learning opportunities can help PSTs
during the practicum is still an open question.

Learning opportunities during pre-lesson conferences. Pre-
lesson conferences aim to provide opportunities for conversations
between the CT and PST in pre-lesson dialogues to help unexper-
ienced PSTs with lesson planning (Futter, 2017). When these di-
alogues concern mutual lesson planning, they are also known as co-
planning (Smith, 2005). Research suggests that pre-lesson confer-
ences enable CTs and PSTs to plan lessons together through co-
constructive dialogues in which both coach and coachee accept
joint responsibility for the lesson (Becker et al., 2019; West & Staub,
2003). Based on this mutual responsibility, PSTs and CTs both
contribute and discuss their ideas on how the lesson should be
designed to foster student learning (Staub, 2004).

One of the most prominent theoretical models in the mentoring
and coaching literature is the seminal cognitive apprenticeship
model by Collins, Brown, and Holum (1991), in which modeling is a
core element. In modeling, a less experienced coachee learns skills
from an expert that are not fully observable, such as cognitive
processes reflecting procedural and conceptual knowledge (Collins,
Brown, & Newman, 1989). By observing and reflecting on the
practice and cognitive processes modeled by the experienced
coach, the coachee can learn new a practice and build a cognitive
model of the practice (Collins et al., 1989).

The cognitive apprenticeship model framework was initially
developed to describe school students’ learning processes guided
by their teachers (Brown, Collins, & Duguid, 1989). The cognitive
apprenticeship model (Brown et al., 1989) was adapted to the
teacher education context to advance teacher education programs
(Dennen & Burner, 2008) by improving lesson planning skills (Liu,
2005) and teaching behavior (Jager, Reezigt, & Creemers, 2002).
The cognitive apprenticeship methods such as modeling were,
therefore, modified to the requirements of practicum and core
practices of PST education (McDonald et al., 2013). Based on pre-
vious research, we assume modeling to be one of the key mentoring
and coaching strategies by which CTs support PSTs in developing
their teaching competencies during field experiences (Clarke et al.,
2014; Ellis, Alonzo, & Nguyen, 2020; McDonald et al., 2013). We call
the modeling introduced by Collins et al. (1991) cognitive modeling
in our work because modeling in teacher education consists of two
processes: First, making cognitive processes explicit (e.g., by dis-
cussing or deliberating on why the CT or supervisor has chosen a
certain task in a lesson plan or in the lesson) and second, demon-
strating effective teaching-related practices based on the previ-
ously explained cognitive processes. Based on these two processes,
two forms of cognitive modeling are commonly used in the initial
teacher education (Ellis et al., 2020; Smith, 2005). The first form
refers to lesson planning: CTs or supervisors demonstrate how to
effectively plan a lesson while making the cognitive processes un-
derlying the decisions to a lesson plan explicit. The second form of
cognitive modeling refers to the demonstration of teaching prac-
tices enacted during lessons and the reasoning behind the

Teaching and Teacher Education 107 (2021) 103484

decisions for the selected teaching practices. The demonstration of
teaching practices during lessons can be observed by the PSTs
(McDonald et al., 2013), or gained from viewing videotaped lessons
after the lesson (Grosser-Clarkson & Neel, 2019; Liu, 2005). The
reasoning underlying the decisions to a lesson plan or enacted
teaching practices can be deliberated in pre-conferences (Smith,
2005) or while analyzing the videotaped lesson in post-
conferences (Ellis et al., 2020; Liu, 2005).

Learning opportunities during the lesson. Research has shown
that the opportunity to observe the CTs' practice in their classrooms
is a prerequisite for PSTs' learning during the practicum (Grosser-
Clarkson & Neel, 2019). For example, PSTs during their first field
experience can learn effective teaching behavior from their expe-
rienced CTs by personal observation of the CT's expert teaching
behavior in real classrooms, which can also stimulate PSTs' reflec-
tion of their teaching practices (Ronfeldt, Brockman, & Campbell,
2018). Thus, we additionally focused on the impact of PSTs' op-
portunity to observe the CTs' teaching practices on instructional
skills.

Learning opportunities during post-lesson conferences.
Reflection is an essential focus of teacher education (Bengtsson,
1995; Marcos, Miguel, & Tillema, 2009) because it can improve
the quality of teaching (Schon, 1983) and is pivotal for professional
development (Darling-Hammond, 2014). In post-lesson confer-
ences, CTs often focus on the evaluation of the past lesson, rather
than giving PSTs the opportunity to reflect on their own practice in-
depth for a next lesson (Douglas, 2011; Hoffman et al., 2015). Hence,
post-lesson conferences might be less effective for PSTs' learning
when self-reflection opportunities are not provided (Gibbons &
Cobb, 2017). Thus, opportunities for reflection are important for
PSTs' instructional skill development. Feedback from CTs on PSTs'
teaching and learning processes are also necessary to ensure the
improvement of teaching skills (Lee & Wu, 2006). Feedback consists
of information about the PSTs' skills during the learning process
and how they can develop these skills in future practice (Hattie &
Timperley, 2007; Thurlings, Vermeulen, Bastiaens, & Stijnen,
2013). Recent research suggested that more structured observa-
tion based on observation tools can be helpful to provide more
systematic feedback on PSTs’ teaching practices (Tas et al., 2018).
The feedback of CTs can be used by PSTs after the lesson to improve
future lesson plans and lessons.

The supplementary role of digital tools and peers in coach-
ing, mentoring, and supervision. The use of digital tools and peer
support during the practicum have emerged in the last years to
make the collaboration between CTs and PSTs more efficient and to
allow for more flexibility in supporting PSTs' learning (Barnett,
Keating, Harwood, & Saam, 2002; Burns et al, 2016). An
increasing number of studies have investigated how PSTs advance
their instructional skills through coaching, mentoring, and super-
vision that integrates digital tools to provide real-time feedback in
coaching and mentoring, like online video-conferences, video-
based feedback, and online discussion forums (Burns et al., 2016;
Kopcha & Alger, 2014; Rock et al., 2012; Weber, Gold, Prilop, &
Kleinknecht, 2018). These technology-based elements can offer
additional support and different sources of feedback for PSTs’
learning during the practicum (Burns et al., 2016).

Supplementary forms of assistance to coaching, mentoring, and
supervision, such as peer coaching, have emerged to reduce the
workload of CTs and supervisors during the practicum (Kreis, 2019;
Lu, 2010). In peer coaching the CT or supervisor has a less active
role. During peer coaching, students at a similar competence level
exchange and discuss their ideas for planning a lesson in a pre-
lesson conference or what they observed during the lesson in a
post-lesson conference (Lu, 2010). In most studies the CT or su-
pervisor is absent during such peer conferences but available to
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answer PSTs' unsolved questions (e.g., Nguyen & Baldauf, 2010), but
in some studies the CT's role is not explicitly described (e.g.,
Bowman & McCormick, 2000). Nevertheless, all of these studies
explicitly or implicitly imply a minimal involvement of the CT or
supervisor during the practicum. Studies have shown that peers
can provide support during their collaboration with regard to
teaching-related activities (Baeten & Simons, 2016; Kreis, 2019). A
review by Lu (2010) showed that many qualitative studies support
the effectiveness of peer coaching for PSTs' instructional skills, but
quantitative results are scarce. In sum, learning opportunities,
digital tools, and the additional support of peer coaches are
promising areas of research, but the extent to which they moderate
the overall effect of coaching, mentoring, and supervision on PSTs'
instructional skills has not yet been explored.

1.6. The present study

The study has two aims. The first aim of the present meta-
analysis is to investigate the effectiveness of coaching, mentoring,
and supervision in the teaching practicum on PSTs’ instructional
skills (i.e., lesson planning and clarity of instruction). The second
aim is to evaluate which moderator variables affect the overall
effectiveness of coaching, mentoring, and supervision. Accordingly,
the meta-analysis was guided by two research questions (RQs):

RQ 1) How strong is the overall effect of coaching, mentoring,
and supervision interventions on PSTs’ instructional skills during
the practicum?

RQ 2) What moderator variables affect the overall effect of
coaching, mentoring, and supervision interventions on PSTs’
instructional skills during the practicum?

2. Method
2.1. Literature search

We conducted a systematic literature search in the databases
Educational Resources Information Center (ERIC), PsychINFO, Web
of Science, and Google Scholar. For the systematic literature search,
we used different combinations of search terms to identify inter-
vention studies. To identify different approaches to assisting and
fostering PSTs in the practicum, we used the terms coaching,
mentoring, supervision, training, or intervention. To detect the
target group of PSTs, we used the terms student teachers, teacher
candidates, and PSTs. We applied the terms instructional skills,
instructions, and teaching skills to achieve a large initial sample and
to search for the relevant outcomes within the coaching, mentor-
ing, and supervision studies for PSTs. The search was limited to the
abstract and title of peer-reviewed articles in English and German
language. We included German articles to maximize the number of
eligible studies. We additionally checked the abstracts of potential
articles published in significant teacher education journals such as
Teaching and Teacher Education. The reference list of previous re-
views (i.e., Burns et al., 2016; Hoffman et al., 2015) were also
examined for potential articles. The review by Burns et al. (2016)
included studies published between 2001 and 2013 that explored
the PSTs' supervision within field experiences. Burns et al. (2016)
narratively summarized 69 (mostly qualitative) studies in their
review. Hoffman et al. (2015) focused in their review on coaching
interactions between CTs and PSTs in teacher education programs
and how these interactions can affect learning. Hoffman et al.
(2015) narratively reviewed 46 studies in which 76 % used a qual-
itative design, 7 % used mixed methods, 15 % used a quantitative
descriptive design, and only 2 % used a quantitative experimental
study design.
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2.2. Inclusion and exclusion criteria

To be included in the analyses, studies had to investigate a
coaching, mentoring, or supervision intervention for PSTs aimed at
improving PSTs’ lesson planning and/or clarity of instruction.
Studies also had to use a quasi-experimental or experimental pre-
and post-test design or a post-test design with a control group.
Studies were excluded from the analyses if they a) concentrated on
sports education or trained PSTs for students with special needs or
low-income settings, as the teaching content might deviate
strongly from the other studies, or b) did not provide sufficient data
to calculate relevant effect sizes (despite the authors being con-
tacted and asked to share the data for the meta-analysis).

2.3. Coding

We identified 386 potential studies from the literature search. In
a first step, the first author screened all abstracts based on the in-
clusion and exclusion criteria. This screening resulted in 39 studies.
20 % of abstracts were independently coded by a second rater. The
interrater-reliability was good (Cohen's k = 0.89). The few dis-
agreements were discussed and the raters agreed on a solution. In a
second step, the full texts of the remaining 39 studies were
examined, resulting in 14 eligible studies for our meta-analysis.
Reasons studies were excluded from the meta-analysis at this
point included measuring frequencies only at the end of PSTs'
program (instead of means and standardizations) or not applying
an experimental design with a control group. All study character-
istics (e.g., type of intervention, design, outcomes, place of inter-
vention) and potential moderators (dummy-coded) were coded by
the first author. Approximately 20 % of all study characteristics and
moderators were additionally coded by a trained rater. The inter-
rater agreement reached 88.89 %, indicating few disagreements.
The disagreements between raters were discussed and resolved.

2.4. Calculation of overall effect sizes

While we can calculate single effect sizes from one specific
context in single studies, we gain more robust evidence for the
effectiveness of the interventions in these studies by pooling the
effects to calculate an overall effect across studies (Borenstein et al.,
2021). Thus, we explored the effectiveness of coaching, mentoring,
and supervision to improve PSTs’ instructional skills by calculating
the overall (pooled) effect size across multiple approaches to
coaching, mentoring, and supervision. The effect size calculations
and subgroup analysis (i.e., moderator analysis) were conducted in
R (R Core Team, 2015) with the R-packages metafor (Viechtbauer,
2010) and esc (Liidecke, 2018).

As we were interested in quasi-experimental or experimental
studies with either a pre-posttest-control group design or a
posttest-control group design, we calculated the effect sizes from
each individual study before we calculated the mean overall effect.
As most group sizes within studies were balanced, we used Cohen's
d as the effect size measure. If studies reported insufficient statis-
tical metrics to calculate effect sizes, we contacted the authors of
the original studies and asked for the missing metrics; if authors
did not provide the necessary information, we omitted these
studies from the final sample. In one study (Kopcha & Alger, 2011)
the missing SDs were replaced with SDs reported in a follow-up
study from the same authors (Kopcha & Alger, 2014). For studies
with a pre-posttest-control group design, we calculated the effect
sizes following the recommendations by Morris (2008). For studies
with a posttest-control group design, we calculated the effect sizes
if the means and standard deviations of the experimental and
control group or F-statistics and the p-value of an ANOVA were
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reported. We then proceeded with the calculation of the overall
effect across all studies using either a pre-posttest-control group
design or posttest-control group design for the meta-analysis. We
chose a random-effects model to calculate the mean overall effects
because we assumed that the true effect size could vary across
studies (Borenstein et al., 2021; Lipsey & Wilson, 2001). With re-
gard to the calculations of the pooled effect of instructional skills,
we included studies that either reported measures of planning
skills or clarity of instruction. If studies explored both outcomes, we
used an average measure of both outcomes to avoid the depen-
dence of measures within one study (Hunter & Schmidt, 2004). If
studies investigated two intervention groups, we also used an
average measure of the outcomes from both interventions groups
and compared it to the control group. To gain insight in the
different components of instructional skills, we further calculated
separate overall effects for the planning skills and clarity of in-
struction sub-samples.

We conducted an influence analysis to avoid the risk of bias from
extreme outliers that do not fit the meta-analytic model of the
sample (Viechtbauer, 2010). If these studies with extreme outliers
were included in the sample, the overall effect across studies would
be biased towards an inflated effect (Borenstein et al., 2021). To
detect potential outliers, we conducted influence analyses on the
full sample (Viechtbauer & Cheung, 2010). To do so, we calculated
the standardized deleted residuals (SDRs), which indicate the de-
viation of the correlation of a study from the average correlation of
the other studies. If studies reached SDRs values below —1.96 or
above 1.96, they were considered outliers. For the additional overall
effects, we omitted the influence analyses if the sub-samples were
smaller than ten studies because the analysis is not robust in such
small samples (Viechtbauer & Cheung, 2010).

2.5. Moderator analyses

After calculating the overall effect, we conducted a heteroge-
neity test to explore if there was a substantial variability in true
effect sizes between studies. A moderate (i.e., I’ of 50—79%) or high
variability (i.e., F > 80%) of effect sizes is a prerequisite for con-
ducting a moderator analysis to explain the variability of effect sizes
(Higgins & Thompson, 2002). We used mixed-effects models for
the moderator analyses (Viechtbauer, 2010) of all potential mod-
erators (i.e., dialogues during pre-lesson conference, joint re-
sponsibility between coach and coachee, cognitive modeling,
personal observation, opportunities for reflection for PSTs, provide
structured feedback, digital tools, and peer coaching). In all mixed-
effect models, we included only single moderators due to the small
sample size. The moderator analysis followed two steps
(Viechtbauer, 2010). First, an omnibus test indicates if the moder-
ator has a significant influence on the outcome (i.e., PSTs’ instruc-
tional skills) and if the categorical levels of a moderator differ
significantly. Second, the effect size and significance are calculated
post hoc for each moderator level.

3. Results
3.1. Descriptive statistics

The descriptive statistics are displayed in Table 1. The subject
domains in the studies varied from language (k = 5), mathematics
(k = 4), biology (k = 1), and to multiple subject domains within
studies (k = 2). Four studies did not explicitly report the subject
domain. With regard to the school level, eight studies explored PSTs
of secondary school students and eight studies investigated PSTs of
elementary school students. It should be noted that two studies
included PSTs from both secondary and elementary level. The
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majority of studies (k = 7) focused on coaching performed by CTs;
others applied peer coaching approaches (k = 4). Fewer scholars
explored mentoring (k = 2) or supervision (k = 2) in their studies. It
should be noted that some studies combined different approaches
(e.g., supervision and other learning community approaches such
as “lesson study”). Only five studies investigated digital tools such
as online discussion boards (e.g., Kopcha & Alger, 2014) or e-con-
ferences (e.g., Liu, 2005) within their assisting approach. Many
studies investigated either lesson planning (k = 8) or clarity of in-
struction (k = 11). Only five studies explored both outcomes (e.g.,
Chizhik, Chizhik, Close, & Gallego, 2017; cf. Table 1).

3.2. Overall effects

Fourteen studies focusing on instructional skills (i.e., including
planning skills, instructional skills, or both) were initially included
in the meta-analysis. The meta-analysis showed an overall effect for
all 14 studies with a high variability of effect sizes between studies
(d = 0.66, SE = 0.19, z = 3.43, p < .001, CI[0.28; 1.03]; see Online
Appendix Figure A1). We investigated potential outliers by con-
ducting influence analyses (Viechtbauer & Cheung, 2010).
Following the influence analyses, we detected two extreme outliers
which both exceeded the SDRs limit (Goker, 2006, z = 2.18;
Bowman & McCormick, 2000, z = 2.65, see Online Appendix
Figure A2). Consequently, we excluded both studies with very large
effects (ds > 2.0) from the final sample and re-ran the meta-
analysis. The final overall effect of coaching, mentoring, and su-
pervision interventions on instructional skills was significant and
small (d = 041, SE = 0.13, z = 3.22, p = .001, CI[0.16; 0.66], k = 12;
RQ 1: How strong is the overall effect of coaching, mentoring, and
supervision interventions on PSTs’ instructional skills during the
practicum?). The overall effect on instructional skills including the
confidence intervals are displayed in a forest plot (Fig. 1).

As instructional skills consisted of two components (i.e., plan-
ning and clarity of instruction), we additionally calculated the
overall effects for both components separately in two sub-analyses.
The overall effect for PSTs’ planning skills was small but not signif-
icant (d = 0.28, SE = 0.17, z = 1.64, p = .102, CI[-0.06; 0.62], k = 8;
Fig. 2). In contrast, the overall effect of studies investigating clarity
of instruction was significant and small-to-medium (d = 0.49,
SE = 0.09, z = 5.58, p < .001, CI[0.32; 0.66], k = 9; Fig. 3).

3.3. Moderator effects

The test of heterogeneity regarding the instructional skills was
significant (Q = 35.84, df = 11, p < .001, P = 67.61) and the F of
67.61 % indicated a moderate level of variability of effect sizes
across studies (Higgins & Thompson, 2002). Thus, the moderator
analysis on instructional skills with the full sample could be con-
ducted. The results of the moderator analysis on the instructional
skills effects showed that cognitive modeling was the only signifi-
cant moderator (RQ 2: What moderator variables affect the overall
effect of coaching, mentoring, and supervision interventions on
PSTs’ instructional skills during the practicum?): PSTs showed
better instructional skills when their CTs or supervisors made use of
cognitive modeling (d = 0.90, p < .001) compared to when CTs or
supervisors did not make use of cognitive modeling (d = 0.28,
p =.03; Q = 4.53,df = 1, p = .033, Table 2). Cognitive modeling
showed a large effect size of d = 0.90. All other moderators (i.e.,
learning opportunities) were not significant. The moderators
associated with each of the three phases during coaching, men-
toring, or supervision (i.e., pre-lesson, during the lesson, or after the
lesson) are displayed in Table 2. The moderators digital tools and
peer coaching which cannot be assigned to specific phases are
displayed in Table 3.
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Table 1
Descriptive statistics.
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Study Country Type of Theoretical model of coaching, mentoring, or Study Dependent Sample Domain/school level Length of coaching,
support/Use  supervision design variables  size mentoring, or
of digital (PSTs) supervision for
elements PSTs

Becker, Waldis, & Switzerland Coaching Adapted Content-Focused Coaching by Ex, Planning & 59% Mathematics/ 3 weeks
Staub (2019) West and Staub (2003) Pr-Po Instruction secondary

Bowman & USA Peer coaching Based on Joyce & Showers (1981) EX, Instruction 32 English/elementary 6 weeks
McCormick Pr-Po school
(2000)

Chizhik & USA Supervision/ Based on cultural historical activity theory by Ex, Po Planning & 54 Multiple- subjects/ 52 weeks
Chizhik digital Engestrom (1999) Instruction elementary (occasional
(2018b) support)

Chizhik et al. USA Supervision & Lesson study by e.g., Stigler & Hiebert (1999) Q-ex, Planning & 60 Multiple- subjects/ 52 weeks
(2017) others/digital Po instruction elementary (occasional

meetings)

Giebelhaus & USA Mentoring Praxis Ill/Pathwise model, e.g., Jones (1992) Q-ex, Instruction 29 English, 10 weeks
Bowman Po mathematics, social
(2002) studies/elementary &

secondary
Goker (2006) Northern Peer coaching Based on Joyce & Showers (1981) EX, Instruction 32 English/elementary 6 weeks
Cyrus Pr-Po school & secondary
school

Kopcha & Alger USA Coaching/ Adapted cognitive apprenticeship by Q-ex, Planning & 60 NA/secondary 26 weeks (over 1
(2011) digital Collins et al. (1991) Po instruction semester)

Kopcha & Alger USA Coaching/ Cognitive apprenticeship by Collins et al. (1991) Q-ex, Planning & 54 NA/secondary 10-12
(2014) digital Po instruction observations over

52 weeks

Kreis & Staub Switzerland Coaching Content-Focused Coaching by West and Staub ~ Q-ex, Instruction 32 Mathematics/ 7 weeks
(2011) (2003) Po elementary

Liu (2005) Taiwan Coaching/ Cognitive apprenticeship by Collins et al. (1991) EX, Planning 24 NA/elementary 7 weeks
digital Pr-Po

Nguyen & Vietnam Peer coaching Drawn from effectiveness studies of the peer Q-ex, Instruction 65 English/secondary” 6 weeks
Baldauf, 2010 & mentoring mentoring process (e.g., Bryant & Terborg (2008)) Pr-Po

Smit, Rietz, & Switzerland Peer coaching Adapted Content-Focused Coaching by West and Q-ex, Planning 118 Biology/secondary 4 weeks
Kreis, 2018 ®* & Germany Staub (2003) Po

Tas, Houtveena, Netherlands Coaching Based on different theories on professional Q-ex, Instruction 198 Language or 52 weeks
van de Grift, & development of (student) teachers: concern Pr-Po mathematics/

Willemsen theory by Fuller & Bown (1975); research on Kindergarten &
(2018) effective teaching behavior: e.g., (Hanushek elementary
(2011); Scheerens (2015))

Veeman, Netherlands Coaching Based on Goldhammer (1969), Cogan (1973), Q-ex, Planning® 34 NA/secondary 14 weeks
Denessen, Goldhammer, Anderson, & Krajewski (1993), Pr-Po
Gerrits, & Joyce & Showers (1981) and Costa and Garmston

Kenter (2001) (1994)

Note. CTs = Cooperating teachers; PSTs = Pre-service teachers; NA = not available; Q-ex = Quasi-experimental design, Ex = Experimental design; Po = Post design, Pr-Po =

Pre-post design.

4 We combined the effects of the three experimental groups used in Becker et al. (2019). Thus, the calculated final sample size included in our meta-analysis was reduced to

32.

b Smit et al. reported that the distribution of female and older more experienced university students was higher in the control group (after we requested relevant un-
published data via e-mail). Thus, we were advised to control for gender and semester in the analysis.

¢ Lesson planning of PSTs was measured indirectly by the sub-scale making concrete improvement plans for CTs in Veenman et al. (2001). As the coaching was based on (co-
constructive) principles such mutual trust, enhancing autonomy, and improvement of instructional practice by providing feedback and stimulating PSTs to be more reflective
in lesson-conferences, it can be assumed that such co-constructive planning of CTs can affect PSTs' planning skills.

4. Discussion

The present meta-analysis summarizes findings from quasi-
experimental and experimental studies examining the effects of
coaching, mentoring, and supervision designed to improve PST's
instructional skills during their teaching practicum. Regarding our
first research question (i.e.,, how strong is the overall effect of
coaching, mentoring, and supervision interventions on PSTs'
instructional skills during the practicum?), we showed a significant
and small overall effect (d = 0.41, k = 12) for the included inter-
vention studies on PSTs' instructional skills (i.e., lesson planning
skills and/or clarity of instruction) even after removing two outliers
from the final sample. When analyzing the overall effects for lesson
planning skills and clarity of instruction separately, we found a
non-significant small overall effect for planning skills (d = 0.28) and

a significant and small-to-medium overall effect for clarity of in-
struction (d = 0.49). With regard to our second research question
(i.e., what moderator variables affect the overall effect of coaching,
mentoring, and supervision interventions on PSTs' instructional
skills during the practicum?), cognitive modeling was the only
significant moderator of the effect on instructional skills. Cognitive
modeling had a large effect on PSTs' instructional skills (d = 0.90).
Thus, cognitive modeling is a key element in assisting PSTs in the
practicum that can amplify the effectiveness of coaching, mentor-
ing, and supervision for PSTs' instructional skills. To the best of our
knowledge, our meta-analysis is the first to investigate the effec-
tiveness of coaching, mentoring, and supervision during the prac-
ticum to promote PSTs' instructional skills.
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Instructional skills

Author(s) and Year d[95% CI]
Veenman et al., 2001 - —-0.02 [-0.55, 0.51]
Tas et al., 2018 i 0.69 [ 0.45, 0.93]
Nguyen & Baldauf, 2010 —— 0.46 [ 0.07, 0.84]
Liu, 2005 ——i 1.41[0.67, 2.15]
Kreis & Staub, 2011 —— 0.88[0.15, 1.60]
Kopcha & Alger, 2014 e — 0.55[0.00, 1.10]
Kopcha & Alger, 2011 ——-— 0.29[-0.22, 0.79]
Chizhik et al., 2017 " 0.37 [-0.15, 0.88]
Chizhik & Chizhik, 2018b —— 0.07 [-0.47, 0.60]
Becker et al., 2019 I — 0.42[-0.21, 1.06]
Smit et al., 2018 —— -0.37 [-0.74, 0.01]
Giebelhaus & Bowman, 2002 —_— 0.71[-0.04, 1.46]
RE Model - 0.41[0.16, 0.66]

T T T 1
-1 0 2 3
Cohen's d

Fig. 1. Overall effect for instructional skills (final sample: k = 12 studies).

Lesson planning skills

Author(s) and Year d [95% Cl]
Veenman et al., 2001 —.— -0.02 [-0.55, 0.51]
Liu, 2005 I —— 1.41[0.67, 2.15]
Kopcha & Alger, 2014 ——— 0.63[0.08, 1.18]
Kopcha & Alger, 2011 [ — 0.16 [-0.34, 0.67]
Chizhik et al., 2017 ——a— 0.28 [-0.23, 0.79]
Chizhik & Chizhik, 2018b —— 0.16 [-0.37, 0.70]
Becker et al., 2019 —— 0.42[-0.29, 1.12]
Smit et al., 2018 —— -0.37 [-0.74, 0.01]
RE Model e 0.28 [-0.06, 0.62]

T T T l
-1 0 2 3
Cohen's d

Fig. 2. Overall effect for lesson planning skills (k = 8 studies).

4.1. Relevance of quantitative evidence for the effectiveness of
coaching, mentoring, and supervision interventions on PSTs’
instructional skills

Our findings are in line with the results of earlier narrative
research syntheses. Previous reviews have proposed benefits of
collaboration between CTs and PSTs in initial teacher education
(Burns et al., 2016; Hoffman et al., 2015; Lawson et al., 2015), which
has been supported by the positive effects we found on instruc-
tional skills. In contrast to our meta-analysis, these reviews based
their findings on mostly qualitative studies or studies with survey-
based designs without a control group. A recent meta-analysis for
in-service teachers found a large averaged coaching effect of 0.49
standard deviations on in-service teachers' instructional skills
(Kraft et al., 2018). The effect size we observed for the overall effect
on instructional skills (and clarity of instruction in the sub-analysis)

for PSTs is less strong (i.e., small) in comparison to the coaching
effect for in-service teachers (i.e., large; Kraft et al., 2018). Our
smaller effect size on instructional skills might be explained by
PSTs' lack of prior teaching experience and the relatively short
period of the teaching practicum in schools, which may make it
more difficult for PSTs to successfully advance their planning skills
and particularly clarity of instruction using coaching as compared
to experienced in-service teachers. The present meta-analysis also
adds to existing teacher education research by investigating the
effectiveness of coaching, mentoring, and supervision studies for
PSTs’ instructional skills based on quantitative studies using a
quasi-experimental or experimental control-group design. Our
findings provided evidence that coaching, mentoring, and super-
vision with trained CTs are more effective than traditional ap-
proaches without trained CTs.

Importantly, many unexperienced PSTs (and beginning
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Clarity of instruction

Author(s) and Year d [95% ClI]

Tas et al., 2018 0.69[0.45, 0.93]

Nguyen & Baldauf, 2010 —a— 0.46[0.07, 0.84]

Becker et al., 2019 -y 0.43[-0.12, 0.98]

Kreis & Staub, 2011 —— 0.88[0.15, 1.60]

Kopcha & Alger, 2014 —— 0.48 [-0.06, 1.03]

Kopcha & Alger, 2011 - 0.38 [-0.13, 0.89]

Chizhik et al., 2017 . 0.28 [-0.23, 0.79]

Chizhik & Chizhik, 2018b —— —-0.02 [-0.56, 0.51]

Giebelhaus & Bowman, 2002 e 0.72[-0.03, 1.47]

RE Model - 0.49[0.32, 0.66]

T T I
-1 0 05 1 15 2
Cohen's d
Fig. 3. Overall effect for clarity of instruction (k = 9 studies).
Table 2
Moderator effects of learning opportunities for instructional skills of pre-service teachers.
d SE z p CLIb CLub k Q

Dialogues during pre-lesson conference 742 0.11
No pre-lesson dialogues * 0.46 .20 2.30 .022 .07 .86 5
Pre-lesson dialogues * 0.38 17 2.15 .032 .03 72 7
Joint responsibility during dialogues 714 0.13
No joint responsibility { 0.49 .26 1.91 .056 -.01 1.00 3
Joint responsibility * 0.38 15 2.50 .013 .08 .69 9
Cognitive modeling * 033 4.53
No cognitive modeling* 0.28 13 2.19 .029 .03 .54 9
Cognitive modeling*** 0.90 .26 3.46 <.001 39 1.41 3
Personal observation 638 0.22
No personal observation 0.32 23 1.38 .169 -14 .78 4
Personal observation ** 0.45 .16 2.90 .004 15 .76 8
Opportunities for reflection for PSTs after the lesson .60 0.27
No reflection opportunities t 0.34 .19 1.84 .066 -.02 71 6
Reflection opportunities * 0.48 19 2.58 .010 12 .85 6
Receiving structured feedback (after observing a PTS's lesson) .74 0.11
No structured feedback * 0.38 17 2.15 .032 .03 72 7
Structured feedback * 0.46 .20 2.30 .022 .07 .86 5

Note. ***p < .001, **p < .01, *p < .05, {p < .10. The moderator analysis followed two steps. First, an omnibus test indicates if the moderator has a significant influence on the
outcome (i.e., PSTs' instructional skills) and if the categorical levels of a moderator differ significantly. Second, the effect size and significance are calculated post hoc for each

moderator level.

Table 3
Moderator effects of digital tools and peer coaching for instructional skills of pre-
service teachers.

d SE z p Cllb CLub k Q

Digital Tools 64 0.21
No digital tools * 036 .17 212 .034 .03 .70 8

Digital tools * 049 21 233 .020 .08 .90 4

Peer coaching 115 2.49
No peer coaching *** 050 .13 3.76 <.001 .24 77 10

Peer coaching 0.04 126 .16 871 -47 .55 2

Note. ***p < .001, **p < .01, *p < .05, {p < .10. The moderator analysis followed two
steps. First, an omnibus test indicates if the moderator has a significant influence on
the outcome (i.e., PSTs' instructional skills) and if the categorical levels of a
moderator differ significantly. Second, the effect size and significance are calculated
post hoc for each moderator level.

teachers) struggle not only with their teaching practice (Poulou,
2007), but also with emotional and psychological (e.g., Beck &
Kosnik, 2000) as well as motivational aspects of teaching (e.g.,

self-efficacy, see Holzberger et al., 2013; Woolfolk Hoy & Burke-
Spero, 2005). It has repeatedly been shown that mentoring
beginning teachers can provide emotional and psychological sup-
port (for a review, see Hobson et al., 2009). Although scarce, there is
research on the effects of mentoring beginning teachers on self-
reported growth in efficacy, job satisfaction, enthusiasm, and
reduction of emotional exhaustion (Richter et al., 2013). While our
meta-analysis shows that collaboration with trained CTs can
improve PSTs' instructional skills, it does not consider CTs' role in
providing emotional and psychological support and their impact on
fostering emotional and motivational aspects of teaching.
Addressing these aspects are relevant because, for example, self-
efficacy has been shown to predict evaluated teaching perfor-
mance (Heneman, Kimball, & Milanowski, 2006; Klassen & Tze,
2014) and self-reported instructional practices (Depaepe & Konig,
2018; Holzberger & Prestele, 2021). There is also evidence that
teachers' reported emotion regulation and psychological need
satisfaction can predict motivating teaching style (Moe & Katz,
2020). Unfortunately, research that explores the effects of
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instructional skills (i.e., lesson planning or clarity of instruction) in
the context of mentoring, coaching, or supervision on PSTs' moti-
vational (self-efficacy; e.g., Rupp & Becker, 2021) and emotional
aspects of teaching is still scarce. Thus, future studies on PSTs’
professional development through mentoring, coaching, or super-
vision should aim to simultaneously investigate effects on
instructional, motivational, and emotional aspects of teaching and
their interrelations.

From a methodological point of view, including only quasi-
experimental and experimental studies with a control group
design is in line with the recommendation by Smith and Ingersoll
(2004) to focus more on randomized or quasi-experimental
studies with a control group design to support more evidence-
based conclusions about effective mentoring, coaching, and su-
pervision. Additionally, these kinds of quantitative studies increase
the internal validity of our findings, as changes in outcomes can be
clearly traced back to the intervention (Cook et al., 2002; Marsden
& Torgerson, 2012). However, readers need to be cautious about
generalizing the overall effect we observed on PSTs’ instructional
skills due to the heterogeneous foci in the teaching practicum
across and within countries (Ronfeldt & Reininger, 2012; Ulrich
et al., 2020) and due to the diverse challenges CTs face during the
practicum in different countries (Clarke & Mena, 2020). Future
studies investigating the same teaching practicum foci within
countries would be necessary to more fully understand the effects
of the practicum.

4.2. Overall effect on PSTs’ lesson planning skills and clarity of
instruction

As our studies measured two different instructional skills, we
also discuss the overall effects on lesson planning and clarity of
instruction separately in the following. Our findings showed that
PSTs attained gains in lesson planning skills (i.e., a small but not
significant overall effect) and the provision of clear instructions
(small-to-medium overall effect) when they were supported by
trained coaches, mentors, or supervisors during the practicum. The
findings are important for multiple reasons. Studies frequently
report that unexperienced PSTs show the tendency to use general
and naive knowledge rather than theory-based knowledge to plan
their lessons (e.g., Hammerness, Darling-Hammond, & Shulman,
2002). Our overall small but non-significant effect on lesson plan-
ning skills suggests that CTs or supervisors in the experimental
groups in coaching, mentoring, and supervision studies might have
been using more sophisticated knowledge and teaching methods
that supported PSTs’ lesson planning skills in comparison to the
control groups. This non-significant effect might be due to the lack
of opportunities for PSTs to reflect on the underlying theories
behind the teaching practices; PSTs may not have experienced
teaching before the practicum, so they may struggle to anticipate
concrete practices for future lessons. Lesson planning entails a
mental simulation of future teaching actions, but it cannot be
concluded that greater lesson planning skills can be directly
translated into better teaching practices (Seidel et al., 2013).
Therefore, lesson planning is a good initial learning opportunity
especially for unexperienced PSTs at the beginning of their prac-
ticum (Fuller & Bown, 1975), but it is further essential that PSTs
practice their teaching practice during the lesson with assistance
and feedback from an experienced CT in real classrooms (Darling-
Hammond, 2014). Our results also showed that PSTs attained
gains in clarity of instruction (small-to-medium overall effect),
consistent with previous research (Konig et al., 2017). This signifi-
cant effect size is pivotal because it is not easy for PSTs to provide
clear instructions during the practicum even though they know
that clear instruction can support students’ learning (Konig et al.,
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2017). Moreover, our overall effect is based on studies using
different instruments that were validated and used in wide-ranging
environments to assess teaching-related skills (Danielson, 2013;
van de Grift, 2014), and can therefore be considered robust.

4.3. Moderator effects

Learning opportunities. The only significant moderator in our
full sample for instructional skills was cognitive modeling, which is a
pivotal element of cognitive apprenticeship. PSTs who were paired
with CTs or supervisors who used cognitive modeling to demon-
strate teaching-related practices and explain the reasoning under-
lying the design of the lesson plan or the selection of teaching
practices showed significantly higher instructional skills (large ef-
fect) than PSTs who were paired with CTs or supervisors who did
not apply cognitive modeling (small effect). This finding is in line
with the results of a recent qualitative review revealing that
modeling, including making links between theory and practice, is
one of the key elements of a quality CT working with PSTs (Ellis
et al., 2020). Based on the significant effect of cognitive modeling,
we recommend that PST education programs integrate cognitive
modeling opportunities for CTs and supervisors when designing
their support programs to improve the instructional skills of PSTs in
their practicum effectively.

Research by Gibbons and Cobb (2017) suggested different
coaching elements as productive for teachers' learning; with our
moderator analysis we can only confirm one statistically relevant
moderator (i.e., cognitive modeling) for PSTs' instructional skills.
Other moderators, such as observing and providing feedback, were
not significant in our sample. There could be various explanations
for these non-significant moderator effects. The most obvious
reason is our relatively small sample size of 12 studies after the
exclusion of two outliers. Smaller sample sizes result in low sta-
tistical power to find significant differences between subgroups
(Hedges & Pigott, 2004). Furthermore, nearly all assisting ap-
proaches used a different combination of learning opportunities,
which might make it challenging to disentangle individual
moderator effects. Thus, if more experimental studies with a clear
emphasis on particular learning opportunities are available in the
future, scholars will be better able to compare combinations of
moderators and single moderators to detect moderator effects of
PSTs’ instructional skills.

Although the majority of the moderators in our analysis did not
indicate significant differences between the subgroups, most single
subgroups were consistent with the theoretical assumptions
regarding the learning opportunities that are most productive for
PSTs’ learning (Ellis et al., 2020; Gibbons & Cobb, 2017; McDonald
et al., 2013). For example, the subgroup of PSTs who had the op-
portunity to reflect on their teaching practices showed a significant
small-to-medium effect on instructional skills, even though the
moderator reflection was not significant.

Peer coaching and digital tools. Despite the suggested positive
influence of peer coaching (Lu, 2010) and the use of digital tools on
instructional skills by previous research (e.g., Kopcha & Alger, 2014;
Price & Chen, 2003), we did not find evidence in favor of these new
developments in coaching, mentoring, and supervision (Table 3).
The moderator peer coaching was not significant. Conditions with
supplementary peer coaching during practicum resulted in only a
very small non-significant effect. In contrast, other approaches
without peer coaching had a moderate and significant effect on
instructional skills. This is not consistent with findings from an
earlier review by Lu (2010) reporting a positive influence of peer
coaching on students' learning. Lu's review (2010) included
different studies from ours; for example, Lu also included studies
focused on students with special needs and a study with an
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extremely large effect size (d > 2.0; Bowman & McCormick, 2000)
that we excluded from our meta-analysis. It should be noted that in
most peer coaching or peer mentoring studies, the CT also offered
minimal guidance during the practicum (i.e., in addition to the
peer; Bowman & McCormick, 2000; Lu, 2010). Our results showed
that peer coaching might not be more effective for PSTs' instruc-
tional skills compared to the support given by CTs. However, it
should be noted that the results on peer support were based on
only two studies in the final sample (after excluding two outliers
with strong positive effects) and, therefore, should be interpreted
with caution. More quantitative data are needed to make reliable
evidence-based conclusions on the effectiveness of coaching or
mentoring by peer students.

As few studies have integrated digital tools into their coaching,
mentoring, or supervision approaches and as the moderator use of
digital tools was not significant, we cannot conclude that using
digital tools is more effective than not using these elements. In our
sample, we descriptively showed that whereas digital tools within
coaching, mentoring, or supervision for PSTs produced a small-to-
medium effect on instructional skills. In contrast, not using digital
tools revealed a small effect, although the difference between
subgroups was not significant. Two studies in our meta-analysis
used the same research design but differed in their key digital
tools (i.e., using private discussion boards between the CT and PSTs
and public discussion boards versus only public discussion boards;
Kopcha & Alger, 2011; Kopcha & Alger, 2014). Based on this com-
parison, it was noticeable that the study that used private discus-
sion boards between CTs and PSTs, which allowed a more intensive
exchange on PSTs’ individual problems, showed significant effects
on lesson planning (Kopcha & Alger, 2014), whereas the earlier
study using only public discussion boards did not (Kopcha & Alger,
2011). It seems that the effects of digital coaching, mentoring, and
supervision were not related to the use of digital tools per se, but
the individual support by CTs through digital means that promoted
personal reflection on individual teaching situations. Thus, we
believe that more experimental studies investigating digital tools
that offer individual support for PSTs are necessary to draw con-
clusions about which elements are most effective for enhancing the
instructional skills of PSTs.

4.4. Limitations

The present meta-analysis has two limitations. First, we had a
small sample size because we investigated only intervention
studies that used quasi-experimental or experimental control-
group designs, which resulted in a limited number of eligible
studies. Many of the existing quantitative studies focused on gains
in PSTs' instructional skills during the field experience were survey-
based and did not apply a quasi-experimental or experimental
study design. It is challenging to recruit participants for quasi-
experimental or experimental study in the context of intense pro-
fessional development in the field, which may be a further reason
for the small number of studies in our meta-analysis. Second, it
might be that we did not cover all existing empirical studies,
despite our extensive literature search. Nevertheless, as empirical
studies especially regarding lesson planning are scarce (Konig et al.,
2020), our meta-analysis provides important preliminary evidence
from quasi-experimental and experimental studies exploring
coaching, mentoring, and supervision intervention effects on PSTs’
instructional skills during the practicum.

5. Conclusion

In our meta-analysis, we found evidence that coaching, men-
toring, and supervision in which a CT or supervisor assists PSTs
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were effective at improving PSTs' instructional skills (i.e., lesson
planning skills and clarity of instruction) during the practicum. Our
results showed a small and significant overall effect across 12
studies using a quasi-experimental or experimental control-group
design. The only significant moderator of coaching, mentoring,
and supervision on PSTs' instructional skills was cognitive
modeling of lesson planning and teaching practices: PSTs working
with CTs or supervisors who used cognitive modeling (i.e.,
providing reasoning for the selected teaching practices and
demonstrating practices) attained a large effect, whereas PSTs
working with CTs or supervisors who did not use cognitive
modeling attained a small effect. Thus, cognitive modeling of lesson
planning and teaching practices should be considered when
designing initial teacher training programs to improve PSTs'
instructional skills during the practicum. As the existing number of
quasi-experimental and experimental studies are limited, more
quasi-experimental and experimental studies are needed in the
future to make evidence-based conclusions about the effectiveness
of different learning opportunities to promote PSTs’ instructional
skills.
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