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Abstract

This paper examines whether teachers’ knowledge, beliefs consistent and inconsistent with
self-regulation of learning (SRL) theory, self-efficacy and self-regulatory skills and context
characteristics explain differences in teachers’ direct and indirect self-reported promotion of
SRL. 206 teachers participated in an online survey (Study 1); a further 49 teachers were
interviewed to generalize the findings for greater confidence (Study 2). Teacher and context
variables explained variation mainly in teachers’ self-reported direct SRL promotion. It is not
teachers' beliefs in general, but inconsistent beliefs in particular, that predict teachers’ self-
reported SRL promotion (negatively). Furthermore, we were able to uncover the moderating
role of self-efficacy for several predictors of SRL promotion. The findings suggest that
mainly highly self-efficacious teachers perform an adaption of their SRL promotion
according to students’ characteristics. The results provide new explanations for why teachers
vary in their SRL promotion and generate ideas for future research and educational practice.
Keywords: Promotion of self-regulation of learning; Teacher self-efficacy; Teacher

beliefs; Learning strategies; Metacognition
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I Believe I Can, so I Will? The Predictive and Moderating Role of Teachers’ Self-

Efficacy Beliefs for Their Promotion of Self-Regulation of Learning

In 2020 and beyond, school closures due to COVID-19 affected more than 1.5 billion
students worldwide (UNESCO, 2020), which led to students falling behind in learning
(Zierer, 2021). Remote learning success is affected by a set of competencies on both the
teacher and the learner side (e.g., Kerr et al., 2006). Self-regulation of one’s learning—which
entails being able to plan, monitor, and evaluate one’s learning process (Zimmerman,
1986)—is of key importance for learners facing the challenge of learning remotely, hence
learning in less structured and supported environments than they are used to (Carter et al.,
2020). Apart from remote learning contexts, SRL" is also required in everyday learning
situations, for example during lessons or homework completion. SRL skills can be trained
(Theobald, 2021) and teachers play a major role in preparing their students for SRL by
providing them with the knowledge and skills they need to self-regulate their learning.
However, research has shown that teachers differ greatly in supporting their students’
development into self-regulated learners (Dignath & Veenman, 2021, overview).

Why can some teachers successfully engage their students in becoming self-regulated
learners while others cannot? Is this difference due to teacher characteristics, as some studies
have found (e.g., De Smul et al., 2018), due to the specifics of the class being taught (e.g.,
Peeters et al., 2016), or due to variables on the school level (Heirweg et al., 2020)? So far,
several studies have assessed different predictors of SRL promotion, though there has not yet
been a study that tested all predictors—on the teacher, student and school level—

systematically. In the present studies, we therefore investigate how teachers think and feel

* SRL = Self-regulation of learning.
COACTIV = Cognitive activation in the classroom.
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about SRL. We examine which aspects of teacher competence and which context aspects on
the school, class, and student levels serve to explain variation in teachers’ promotion of SRL.

Assessing teachers’ promotion of SRL has been challenging (Dignath & Veenman,
2021). As we want to expand on previous research that assessed teachers’ promotion of SRL
by means of self-report questionnaires, we conducted an online survey (Study 1) and
additional in-depth teacher interviews (Study 2). In Study 1, we asked a large sample of
teachers to answer questionnaires about aspects of their professional competence and their
SRL promotion in order to test which variables of teacher competence and context
characteristics explain variation in teachers’ SRL promotion. In Study 2, we looked deeper
into how teachers report promoting SRL in the classroom by conducting highly structured
interviews. Through these investigations, this paper uncovers opportunities to improve
professional teacher development regarding SRL in order to improve students’ learning,
achievement, and motivation (Dent & Koenka, 2015).
Self-Regulation of Learning and its Direct and Indirect Promotion

SRL is a complex process that includes metacognitive, motivational, and behavioral
aspects (Greene & Azevedo, Zimmerman, 1986). While all three are important for learning,
some authors argue that metacognitive components of SRL are of key importance (e.g.,
Corno, 1986). Metacognitive processes include learners analyzing their tasks and planning
their behavior, performing the planned actions, monitoring how well they are doing, and
reflecting on their learning process and how to improve it in the future (Zimmerman, 1986).
Teachers can promote SRL indirectly and directly. An indirect promotion of SRL can be
achieved through instructional design that allows or even requires learners to self-regulate
their learning (Paris & Paris, 2001), for example, when students are able to choose their
learning goals themselves. A direct promotion of SRL entails directly teaching students how

to use SRL strategies, such as by explaining how and in which situations strategies can be



PROMOTION OF SELF-REGULATION OF LEARNING 5

applied, and by demonstrating their execution (Dignath & Veenman, 2021). This direct
promotion can further be differentiated in an implicit and an explicit promotion of SRL (see
Brown et al., 1981). Implicit strategy instruction includes students being prompted to use a
strategy either without being informed that they are in fact using a strategy, or without any
information on why and when they should be using this strategy. An explicit strategy
instruction provides students with information about the usefulness of a strategy and entails
an instruction that identifies, describes, and perhaps models the strategy (Dignath &
Veenman, 2021). Research has revealed that teachers differ greatly in their direct and indirect
promotion of SRL (Dignath & Veenman, 2021), but also that teachers’ SRL promotion is
linked to student performance (Zepeda et al., 2019).

Variation in teachers’ classroom implementation has often been explained by aspects
of teacher competence (Kunter et al., 2013). Applying generic models of teacher competence
to the context of teacher promotion of SRL seems a promising means of considering relevant
predictors of teachers’ SRL promotion in a comprehensive way (Dignath, 2021). Thus, to
find an answer to the question of why teachers differ in the ways in which they prioritize the
promotion of SRL, we will investigate several aspects of teacher competence as potential
precursors to teachers’ SRL promotion.

Aspects of Teacher Competence that Might have an Influence on SRL Promotion

Distinctive aspects of teacher competence might deliver explanations for the
variability in degree of SRL promotion. When speaking of teachers’ professional
competence, we refer to their knowledge, beliefs, self-regulation and motivational
orientations, as presented in the COACTIV* model by Kunter et al. (2013, see Figure 1). We
do not equate teacher competence with teachers’ classroom practices, but understand teacher
competence as a set of skills, features, and knowledge that predicts teacher practice. All four

aspects of teacher competence have been found to contribute to effective teaching
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implementation (Kunter et al., 2013) and moderation of the effectiveness of teacher
interventions in the area of SRL (Dignath, 2021).

In our research, we adapted the model to the context of SRL and therefore assessed
how teachers’ knowledge of it and their beliefs about it, as well as their own self-regulatory
skills and self-efficacy beliefs regarding the promotion of SRL, are related to their
professional behavior. In our studies, this equates to their direct and indirect promotion of
SRL, which in turn is likely to influence students’ usage of SRL and their performance.
Teachers’ Knowledge of SRL

In both studies, we conceptualize knowledge about SRL as whether teachers are able
to define SRL in a way that is consistent with SRL theory, that is, being able to name the
different phases of the SRL cycle (forethought, monitoring, reflecting) and to name strategies
that might be used during these phases (e.g., goal-setting in the planning phase). Most
researchers have found that teachers lack knowledge about the concept of SRL (Waeytens et
al., 2002), that their concepts differ from scientific concepts (Callan & Shim, 2019), and that
they have only fragmented knowledge about SRL (Dignath & Sprenger, 2020; Glogger-Frey
et al., 2018). However, the more teachers know about SRL, the better they can model it to
their students (Peeters et al., 2014), diagnose it in their students (Dignath & Sprenger, 2020),
and support their students in becoming self-regulated learners (Paris & Winograd, 2003).
Teachers’ Beliefs About SRL

Pajares (1992) refers to beliefs as an “individual’s judgement of the truth or falsity of
a proposition” (p. 316). In the context of SRL, teachers’ beliefs about SRL entail everything
teachers believe to be true about SRL, such as its advantages, whether or not someone can
profit from it, and how to promote it (Darmawan et al., 2020). Research has found opposing
results as to whether there is a relationship between teacher beliefs and their pedagogical

practices, however (Buehl & Beck, 2015). Some researchers found a significant relationship
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between self-reported teacher beliefs and their instructional pedagogy (Moos & Ringdal,
2012). Other studies found that teachers’ beliefs and practices do not align (e.g., Lee, 2009).
Alvi and Gillies (2020) claim that teacher beliefs are critical for motivating oneself to support
SRL in the classroom. Studies using self-report questionnaires show that teacher beliefs about
the topic of SRL are strongly related to SRL promotion (Darmawan et al., 2020; De Smul et
al., 2018; Heirweg et al., 2020; Thomas et al., 2020), whereas most observational studies do
not find such a relationship (Dignath & Veenman, 2021).

Vosniadou et al. (2021) were the first to introduce the distinction of beliefs that are
consistent versus inconsistent with SRL theory, which—although contradictory—teachers can
simultaneously hold. How the promotion of SRL is predicted by either consistent or
inconsistent beliefs has not yet been analyzed, though the approach to distinguishing between
the two types of beliefs has been acknowledged as useful (Greene, 2021).

Teachers’ Own Self-Regulatory Skills

When speaking of teachers’ own self-regulatory skills in this paper, we refer to their
ability to self-regulate—i.e., to plan, monitor and evaluate—both their own learning as well
as their teaching (Kramarski & Heaysman, 2021). In their “triple SRL-SRT processes”
framework, these authors also speak of a third process, which they refer to as teachers
activating their students’ SRL as teachers of SRL. We label the latter as teacher promotion of
student SRL and refer to the former—being self-regulated learners and teachers themselves—
as teachers’ own self-regulatory skills. We understand these skills as an aspect of teachers’
professional competence in promoting SRL among students. Just as it helps students with
their learning, using SRL strategies helps teachers achieve better results themselves (e.g.,
Kramarski & Michalsky, 2009). Schunk and Zimmerman (2007) showed that, when teachers
model the use of self-regulatory strategies, learners’ SRL improves. In line with this finding,

several authors view teachers’ own self-regulatory skills as a critical prerequisite of SRL



PROMOTION OF SELF-REGULATION OF LEARNING 8

promotion in the classroom (e.g., Moos & Ringdal, 2012; Peeters et al., 2014). Not only do
these teachers understand SRL processes better and might become more motivated to
promote SRL with their students as they experience its effectiveness themselves (Peeters et
al., 2014), but they will also be more conscious of their students’ SRL and therefore more
strongly engage their students in SRL (Moos & Ringdal, 2012).
Teachers’ Self-Efficacy Beliefs to Promote SRL

Bandura (1997) defined self-efficacy as “beliefs in one’s capabilities to organize and
execute the courses of action required to produce given attainments” (p. 3). In both of our
studies, we are interested in teachers’ self-efficacy beliefs regarding their own abilities to
foster their students’ SRL as an aspect of professional teacher competence. Several studies
have shown that teachers’ self-efficacy in promoting their students’ SRL is strongly related to
their promotion of SRL specifically (see De Smul et al., 2018), and that teachers’ self-
efficacy in promoting SRL can be well supported by teacher interventions (Dignath, 2021).
Self-efficacy may play an even bigger role in teachers’ SRL promotion, as the other teacher
competences might interact with it: it may not be enough that teachers know a great deal
about something; they also need to trust their own ability to transfer this knowledge into
concrete teaching behavior (Renkl, 1996).
Relationships Between the Four Aspects of Teacher Competence

Studies have shown that some of the four aspects of teacher competence concerning
SRL are positively related to one another (De Smul et al., 2018; Heirweg et al., 2020). For
example, teachers who perceive that they have sufficient knowledge are more likely to
develop high levels of self-efficacy (Morris et al., 2017). In addition to their knowledge, a
teacher’s sense of self-efficacy is influenced by their experiences, such as their own
experiences as self-regulated learners (Kramarski & Heaysman, 2021). It is therefore likely

that self-efficacy in terms of fostering SRL and teachers’ own self-regulatory skills are
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associated. Moreover, studies have found a significant relationship between teachers' self-
efficacy and their beliefs about instructional innovations (e.g., Ghaith & Yaghi, 1997) or
instructional strategies (e.g., Tschannen-Moran & Johnson, 2011). In the context of SRL,
teacher beliefs and self-efficacy have been found to be correlated (Dignath-van Ewijk, 2016).
Furthermore, teacher beliefs about SRL will partly draw on the concept that teachers have
about SRL—thus, on their knowledge—which is why both beliefs and knowledge are
sometimes difficult to distinguish (e.g., Murphy, 2001). Accordingly, teachers’ knowledge of
SRL and their beliefs have been found to be moderately associated as well (e.g., Dignath,
2017). Further, some studies have found that the competency aspects predict teachers’ SRL
promotion, but in this regard, the results are inconsistent (Dignath & Veenman, 2021). This
state of research suggests that the predictive power of the different aspects of competence and
interactions between the aspects should be investigated simultaneously.
Context Variables that Might Have an Influence on SRL Promotion

Teacher variables regarding teachers’ professional teaching competence cannot fully
explain their classroom practice. For example, the COACTIV model additionally lists context
factors such as the educational system or the specific school as predictors of professional
teacher behavior (Kunter et al., 2013). We additionally support the view that some student
variables might have an influence on teachers’ SRL promotion, as prior research has shown
(Berkeley & Larsen, 2018; Blom & Severiens, 2008; Deunk et al., 2018; Mastrothanais et al.,
2018). Thus, we also investigated how context variables on the student level (students” SRL,
learning difficulties, German as a second language), the class level (class size, grade), and the
school level (SRL school vision) affect teachers’ SRL promotion.
Students’ SRL as Perceived by the Teacher

One aspect that might influence how much teachers emphasize the promotion of SRL

is their perception of their students’ self-regulatory capacities (Peeters et al., 2016). Teachers
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who perceive their students to be poorly self-regulated learners might plan and execute their
lessons differently than teachers who believe their students to be proficient at SRL.
Student Needs

Learning Difficulties. Mastrothanais et al. (2018) have found that students with
learning difficulties also have trouble self-regulating their learning. Accordingly, research
indicates that students with learning difficulties experience greater challenges in open
learning environments that may indirectly activate SRL, by requiring the student to assume
more responsibility for regulation of learning (Deunk et al., 2018). Therefore, it is suggested
that teachers explicitly teach self-regulatory strategies to students with learning disabilities
(Berkeley & Larsen, 2018). We assessed the percentage of students with learning difficulties
in a class to test whether this percentage predicts teacher SRL promotion.

Language Proficiency. Students may have individual support needs based on their
language proficiency. Teachers might adapt their SRL promotion depending on how well
their students speak the language of instruction (Blom & Severiens, 2008), which is why we
assessed the percentage of students in a class who speak German as a second language.
Class Size

In smaller classrooms, teachers can interact more frequently and meaningfully with
individual students (Briithwiler et al., 2011; Thomas et al., 2020). This personalized attention
enables teachers to provide tailored guidance and support, helping students develop self-
regulation skills suited to their unique needs and learning pace. Teachers in small classrooms
can closely monitor the progress of each student. They can identify issues early and intervene
promptly to address any challenges faced by students in developing self-regulation skills.
However, little evidence is available so far on the effects of class size on the promotion of
SRL. In Vandevelde et al. (2012) it was found that in smaller classes, teachers integrate SRL

into their lessons more often.
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Grade

As children’s abilities to self-regulate their learning gradually develop over time due
to maturation (van Loon et al., 2020), teachers should adapt their teaching to students’
requirements. Results from classroom observation research on teachers’ direct promotion of
SRL strategies has been inconsistent: whereas some researchers found that teachers promoted
SRL more in higher grades (e.g., Vandevelde et al., 2012), others did not find such a linear
trend (e.g., Moely et al., 1992). Concerning indirect promotion of SRL, primary school
teachers were found to design learning environments that engaged students more strongly in
SRL than secondary school teachers (Dignath & Biittner, 2018).
SRL School Vision

Aside from teacher, learner, and class characteristics, variables on the school level
might be important in teachers’ promotion of SRL (Greene, 2021; Heirweg et al., 2020). Thus
far, research has focused on SRL school vision: that is, whether a school and the school’s
teachers have a shared vision about what SRL is and whether, how, and when it should be
promoted (Heirweg et al., 2020). However, the small research base is inconsistent regarding
the association between teachers’ reported SRL school vision and self-reported SRL
promotion (Heirweg et al., 2020; Thomas et al., 2020).
Research Questions and Hypotheses

In order to examine how teacher professional competence predicts their SRL
promotion, it is necessary to use a valid method of assessing SRL promotion. Self-report
questionnaires have frequently been used to assess SRL, but have been criticized (Winne &
Perry, 2000) because participants may recognize the items as desirable behavior that they
agree with more easily than if they had to explain this behavior in their own words (Veenman
& Van Cleef, 2019). This validity problem likely applies to self-report questionnaires to

assess teachers’ SRL promotion as well (Dignath & Veenman, 2021). This is demonstrated
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by strong relationships between teacher variables and teachers’ SRL promotion found in self-
report studies, but not in classroom observation research (Dignath & Veenman, 2021). To
overcome the shortcomings of self-report questionnaires, we assessed teachers’ SRL
promotion by additional means in Study 2. We adapted the ATES observation instrument
(Assessment of Teachers Enhancement of SRL; Dignath & Veenman, 2021) to a highly
structured interview with an open-ended answering format. Interviews deliver results that are
more valid, as teachers do not receive cues regarding desirable behavior, but need to generate
answers themselves. In addition, we were able to pose more detailed, context-specific
questions about how teachers promote SRL. While Study 2 did also involve a self-report
measure, with this data, we aim to assess whether the interpretation of our survey data is
valid, and whether we can generalize the findings from the larger survey sample. The two-
way nature of the interviews allowed for the clarification of misunderstandings and for the
asking of questions that forced participants to actively state their SRL promotion, in contrast
to being passively asked whether they agreed with items or not.

In this article, we present the results from two studies which examine how and why
teachers differ in their self-reported promotion of SRL. We seek to explain this variation by
analyzing which teacher variables and which context variables predicted teachers’ promotion
of SRL. Previous research findings were inconsistent and yet have been unable to
consistently explain why teachers’ SRL promotion differs. To deepen our understanding of
teachers’ SRL promotion, we designed our studies based on theories from SRL and teacher
professionalization research. Based on the COACTIV model of teacher professional
competence, in addition to the four aspects of competence (knowledge, beliefs, self-
regulatory skills [considering the dual role of teachers as learners and teachers of SRL], and

motivation), we also tested the extent to which context factors, such as student characteristics,
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influenced teachers’ SRL promotion. Further, we wanted to examine whether teachers’
promotion of SRL could be regressed to the respective school, class or student level.

Some researchers have more precisely differentiated the various aspects of
competence in SRL research. For example, Vosniadou and colleagues (2021) differentiated
teachers’ beliefs into those consistent and inconsistent with SRL theory. Such differentiation
can be very profitable in explaining inconsistent research results, as some beliefs tend to
correspond to misconceptions, while others conform to scientific theories. Beliefs about SRL
are thus not a homogeneous construct, but rather a system of many different beliefs, and this
needs to be taken into account in studies in order to identify targeted effects of these different
types of beliefs. Similarly, Kramarski and Heaysman (2021) distinguished between teachers
being self-regulated learners and self-regulated teachers. This distinction also plays an
important role when studying teachers’ self-regulation, as it takes into account new aspects
on the basis of which theories need to be adapted. In our studies, we included these
innovative differentiations that researchers have recently made on these aspects of
competence in the context of SRL to increase the gains of our research.

Inconsistent findings can also be brought to light with the help of moderators.
Therefore, in addition to the comprehensive look at potential explanatory factors for SRL
promotion that we derive from the COACTIV model, we investigate whether and to what
extent the found relationships are moderated by a single variable. Previous research findings
consistently point to the significant role of teachers’ self-efficacy expectations of them being
able to promote SRL in the classroom (e.g., De Smul et al., 2018; Dignath-van Ewijk, 2016).
We therefore examine in our studies whether self-efficacy beliefs influence the relationships
between the competence aspects and contextual factors with teachers’ SRL promotion.

Finally, we hope to validate our findings by using multiple methods to measure

teachers’ promotion of SRL by means of questionnaire and interview. The measurement of
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SRL has played an important role in SRL research for more than two decades and remains
one of the major challenges of the research field. A multimodal approach is already receiving
increasing attention in SRL research with learners (e.g., Winne & Perry, 2000); however,
SRL research with teachers still relies heavily on questionnaire research (see, e.g., Dignath &
Veenman, 2021). Therefore, a multimodal assessment of SRL promotion should provide new
insights, as the measurement of SRL promotion is likely to vary in validity and therefore to
offer varying depths of insight into teachers’ instructional behavior.

We aim to supplement existing research by (1) assessing all four aspects of teacher
competence (knowledge, beliefs, self-efficacy and own self-regulatory skills) simultaneously
by basing our research on the COACTIV model (Kunter et al., 2013); (2) by investigating the
role of school, class, and student variables on teachers’ SRL promotion; (3) by investigating
teacher beliefs consistent and inconsistent with SRL theory and their relationship with SRL
promotion (see Vosniadou et al., 2021); (4) by considering the dual role of teachers in SRL
(being self-regulated learners and teachers themselves as well as teaching SRL; see
Kramarski & Heaysman, 2021); (5) by placing a special emphasis on teachers’ self-efficacy
that may moderate other effects; and (6) by measuring teacher SRL promotion using multiple
measures (self-report questionnaires and highly structured interviews).

To investigate these relationships, we tested the following hypotheses, which can be
clustered into hypotheses concerning teacher variables and context variables in both studies.
In line with prior research on the predictive value of teacher variables for teacher SRL
promotion, we assume that all aspects of teacher competence predict teacher SRL promotion
(Alvi et al., 2020; Darmawan et al., 2020; De Smul et al., 2018; Heirweg et al., 2020; Peeters
et al., 2014; Schunk et al., 2007; Thomas et al., 2020):

H1 Teachers’ promotion of SRL is predicted by teachers’ (a) knowledge about SRL

(positively), (b) beliefs consistent with SRL theory (positively), (c) beliefs
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inconsistent with SRL theory (negatively), (d) their own self-regulatory skills
(positively), and (e) self-efficacy beliefs regarding the promotion of SRL (positively).
Furthermore, we expect teachers to adapt their SRL promotion to context variables.

As only a few studies that have examined these relationships thus far (e.g., Berkeley &

Larsen, 2018; Heirweg et al., 2020; Vandevelde et al., 2012), we do not expect a specific

direction of the relationships.

H2  Teachers adapt their promotion of SRL to the context variables, namely to (a)
students’ SRL as perceived by the teacher, (b) the percentage of students with learning
difficulties, (c) the percentage of students who speak German as a second language,
(d) the class size, (e) the students’ grade and (f) SRL school vision.

We further analyzed whether teacher self-efficacy moderated the relationships
between the other teacher and context variables and teachers’ SRL promotion.
Study 1: Online Survey
Method

Sample
The participants consisted of 232 German in-service and pre-service! teachers

currently teaching a class from the first to the eighth grade. They were recruited via press

releases in online teacher newspapers, social media, snowball sampling, and from among the
authors’ personal acquaintances. Eleven participants were removed from the sample because
they did not fit inclusion criteria (e.g., they were not teaching in a school but did homework

supervision) or did not answer conscientiously (e.g., did not answer the open questions). 15

special education teachers were excluded for better comparability.

! In the German system, the process of becoming a teacher is not finished when students receive their diplomas
and leave university. Rather, pre-service teachers are asked to complete additional on-site training of
approximately 18 months, during which they actively teach classes but are still being evaluated and supervised.
All pre-service teachers in this study therefore had teaching experience.
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The data of N =206 teachers was complete and was included in the analyses (Mg =
37.46 years, SD,o. = 10.02). Their average teaching experience was M = 10.62 years, SD =
8.96. 82% of the participants were female, 18% were male. 12% of the participants were still
in teacher education but already teaching in a school. Participants taught at different school
types and across various school subjects. 42% of teachers taught grades 1 to 4 (German
primary school), while 58% taught grades 5 to 8 (first years of German secondary school).
Design

Data collection took place in the first quarter of 2021, during which most teachers in
Germany taught their classes remotely due to pandemic-related school closures. At this point,
there had already been several school closures in Germany due to the pandemic in the
preceding months. Therefore, one can expect teachers to have experienced that their students
must be able to self-regulate their learning in order to be successful learners during school
closures. The study design was approved by the ethics commission of the DIPF | Leibniz
Institute for Education Research and of the IDeA Research Center. Participants were
informed that they were taking part in a scientific study and their informed consent was
obtained. In both studies, teachers were asked to refer to one specific class and to indicate its
grade. After assessing teachers’ knowledge of SRL, participants received a short definition of
SRL (see e-Component 1) in order to ensure that they all referred to the same construct.
Instruments

Data in Study 1 was assessed via self-report questionnaires and open-ended questions.
Knowledge of SRL

Knowledge of SRL was assessed by asking teachers how they would define SRL
with an open-ended answering format. Two coders rated the answers using a coding scheme
developed by Dignath and Sprenger (2020) based on the cyclical model of SRL by

Zimmerman (1986). Beforehand, the coders received approximately eight hours of coding
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training. Before the coding of the data started, interrater reliability was calculated based on
13% of the answers of the training material and proved to be substantial, k = .73, 95% CI
[.65, .81] (Landis & Koch, 1977). Interrater reliability was again calculated in the middle of
the coding based on another 13% of the answers, k = .77, 95% CI [.70, .84]. Since interrater
reliability remained substantial, the rest was divided between the two coders and coded
separately. Disagreement was resolved by discussion. We awarded one point for naming each
of the three phases of the SRL cycle (forethought, monitoring, reflection) and one additional
point for each of the nine strategies one can use during these phases (see Table 1 in Dignath
& Sprenger (2020) for the coding scheme of the nine sub-codes of knowledge).
Beliefs about SRL

Beliefs about SRL were assessed using a short version of the Beliefs about Teaching
and Learning (BALT) questionnaire (Darmawan et al., 2020) which consists of 58 items with
a six-point Likert scale ranging from completely disagree (1) to completely agree (6).
Darmawan et al. (2020) shortened the version used in this study to 31 items. The instrument
simultaneously assesses beliefs that are consistent with SRL theory (e.g., “When students
self-regulate their learning, their achievement can improve.”) and beliefs that are inconsistent
with SRL theory (e.g., “You cannot be taught how to learn.”, Vosniadou et al., 2021). A
bilingual native speaker translated the English language scale into German with back-
translation. Piloting of the German version suggested that teachers did not have any language
problems. Both sub-scales showed satisfying internal consistency in our sample (McDonald’s
Q for consistent beliefs = .89; for inconsistent beliefs = .85).
Self-Efficacy Beliefs about SRL Promotion

Teachers’ self-efficacy to promote SRL was assessed by the teacher self-efficacy
scale to implement SRL (TSES-SRL, De Smul et al., 2018). A bilingual native speaker

translated the Flemish language scale into German with back-translation. The piloting of the
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German version suggested that teachers did not have any language problems with the
translation. The scale consists of 23 items, using a five-point Likert scale ranging from
cannot do at all (1) to highly certain can do (5), and includes four subscales (one measuring
direct promotion of SRL and three measuring indirect promotion of SRL). A sample item is,
“How well can you teach your students which self-regulated learning strategies exist?”” The
overall reliability in our sample was excellent (McDonald’s Q = .94).
Teachers’ Own Self-Regulatory Skills

Teachers’ own self-regulatory skills were measured by a questionnaire by
Dorrenbacher and Perels (2016). The instrument consists of eight items (e.g., “I think
carefully about how I want to proceed when working for school.”) and measures the three
dimensions strategy and time planning, self-monitoring, and self-evaluation. Answers are
given on a four-point Likert scale ranging from rather not true (1) to rather true (4). The
overall reliability in our sample was acceptable (McDonald’s Q = .82).
SRL School Vision

The schools’ SRL vision was assessed with an instrument by Heirweg et al. (2020)
consisting of five items (e.g., “My school has a clear vision on the role and place of SRL
within education.”). The scale was again translated into German by a native speaker with
back-translation, and the piloting of the German version suggested that teachers did not have
any language problems with the translation. Answers were given on a five-point Likert scale
ranging from completely disagree (1) to completely agree (5). The overall reliability in our
sample was excellent (McDonald’s QQ =.93).
Teachers’ Judgement of Students’ SRL

In order to assess students’ SRL as perceived by their teachers, one self-developed
item was used. Teachers were asked how many of their students regularly used SRL

strategies.
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Self-Reported Promotion of Self-Regulation of Learning

Teacher promotion of SRL was assessed by the German version of the Self-Regulated
Learning Inventory for Teachers (SRLIT) by Lombaerts et al. (2007). The English version
consists of 24 items divided into the subscales of SRL forethought, SRL performance control,
and SRL self-reflection, which can be summarized into a sum scale. In the German version, a
shortened version of this scale (16 items) as well as five items that further assess the direct
promotion of SRL were used; the German version therefore consists of 21 items. Ratings
were made on a five-point Likert scale ranging from never (0) to always (5). A factor analysis
(varimax rotation) revealed two subscales if four items are excluded, namely direct
promotion of SRL (e.g., “I tell my pupils to ask questions in order to find answers to task
problems.”) and indirect promotion of SRL (e.g., “Pupils decide themselves how long they
work on an assignment.”). Both subscales’ reliabilities were good (direct promotion:
McDonald’s Q = .83, indirect promotion: McDonald’s Q = .88).
Analyses

The data was analyzed through path analysis. The exogenous variables included
teacher variables, and more specifically, teachers’ SRL knowledge, beliefs consistent and
inconsistent with SRL theory, self-efficacy, and their own self-regulatory skills. Context
variables entailed variables on the school level (SRL school vision), on the class level (grade
and class size), and on the student level (percentage of students who: regularly use SRL
strategies, have learning difficulties and speak German as a second language). The
endogenous variables were teachers’ direct and indirect promotion of SRL. Data were
analyzed using R, version 4.2.2 and the package /avaan, version 0.6-16.

Results
The data was normally distributed. There was no multicollinearity in the model.

Outlier and leverage diagnostics revealed two extreme cases, which were then excluded.
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Descriptives

Table 1 shows the descriptives of all variables in the analysis. Participants scored
relatively low on the knowledge of SRL measure. As expected, participants on average held
more consistent beliefs than they held inconsistent beliefs with regard to SRL theory. Self-
efficacy beliefs were above average. Almost a third of the students had learning difficulties,
while a smaller fraction spoke German as a second language or used SRL strategies regularly.
Scale Intercorrelations

Table 2 shows the scale intercorrelations. All of the teacher variables (except for
knowledge) highly correlated with teachers’ direct and indirect promotion of SRL. Teacher
beliefs consistent with SRL theory, self-efficacy, and direct and indirect promotion of SRL
all correlated highly positively with one another. In addition, beliefs inconsistent with SRL
theory correlated negatively with the direct promotion of SRL and with the other aspects of
professional competence as well, with the exception of knowledge.

The percentage of students with additional needs (German as a second language
and/or learning difficulties) also correlated significantly with one another. An interesting
finding was that teachers’ self-efficacy beliefs correlated highly and significantly with all of
the teacher variables (except for the knowledge measure) as well as with the percentage of
students who regularly use SRL strategies, and with SRL school vision.

Path Analysis

The proposed model of the path analysis can be found in Figure 2. We included the
five aspects of professional teaching competence: (a) knowledge, (b) beliefs consistent and
(c) inconsistent with SRL theory, (d) teachers’ self-regulatory skills, and (e) self-efficacy.
Furthermore, we included the six context variables percentage of students who (a) regularly
use SRL strategies, (b) speak German as a second language, (c) have learning difficulties, (d)

grade, (e) class size, and (f) SRL school vision. We also separated the endogenous variable
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promotion of SRL into the two factors the factor analysis suggested—direct promotion of
SRL and indirect promotion of SRL—and allowed their residuals to co-variate.

Since the model was just identified with zero degrees of freedom, we do not report y 2
and fit indices. The beta weights of this analysis can be found in Figure 2, and detailed results
in Model 1 in Table eC2.1 in e-Component 2.

Teacher Variables as Predictors of Teachers’ SRL Promotion

As expected, teachers’ direct promotion of SRL was negatively predicted by beliefs
inconsistent with SRL theory, f =-.14, p = .04, and positively predicted by self-efficacy, f =
.62, p <.001. The other aspects of teacher competence (knowledge, beliefs consistent with
SRL theory and own self-regulatory skills) did not predict teachers’ direct promotion.
Indirect teacher promotion of SRL was also predicted by selt-efficacy, f = .41, p <.001.
Contrary to our expectations, other aspects of teacher competence (knowledge, beliefs
consistent and inconsistent with SRL theory, and own self-regulatory skills) did not predict
teachers’ indirect promotion of SRL.

Context Variables as Predictors of Teachers’ SRL Promotion

Teachers’ direct promotion of SRL was not predicted by any of the context variables.
Teachers’ indirect promotion was positively predicted by the grade of the classes, f=.17, p =
.01 as well as by SRL school vision, f=.19, p <.01. Students’ SRL as perceived by the
teacher, percentage of students who speak German as a second language and who have
learning difficulties and class size did not significantly predict either direct or indirect SRL
promotion.

Exploratory Analyses to Test a Moderating Effect of Self-Efficacy Beliefs

Due to the significant correlations between self-efficacy and the other teacher

variables, except for the knowledge measure, we decided to additionally conduct moderation

analysis in order to test the moderating effect of self-efficacy on the relationship between
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teacher and context predictor variables, as well as the outcome variables of direct and indirect
promotion of SRL. To do so, we extended the original path analysis model by adding
interaction terms between all teacher and context variables and self-efficacy beliefs (see
results in Model 2 in Table eC2.1 in e-Component 2).
Moderating Effect for Teacher Variables

None of the interactions of teacher variables and self-efficacy beliefs were significant
predictors of either direct or indirect teacher SRL promotion.
Moderating Effect for Context Variables

We found a negative interaction between self-efficacy and SRL school vision, f=—
.20 p <.01, on teachers’ direct promotion of SRL. Therefore, the more self- efficacious
teachers feel in regard to promoting their students’ SRL, the less influence their school’s SRL
vision has on their direct promotion of it (see Figure 3a). Apparently, SRL school vision can

buffer the negative impact of low self-efficacy beliefs on teachers’ direct SRL promotion. Or,

seen the other way around, the higher teachers’ levels of self-efficacy, the more independent
they are from the SRL vision of their school.

Additionally, we found a significant interaction effect of self-efficacy and student
SRL on indirect teacher SRL promotion, f = .15, p = .04 (see Figure 3b). Teachers who
perceive that many of their students already use SRL strategies regularly also seem to provide
their students with learning environments that foster SRL behavior. However, this is only true
for teachers highly self-efficient in their promotion of SRL strategies.

Discussion

In Study 1, we wanted to answer which teacher, school, and student variables cause
teachers to differ in their direct and indirect promotion of SRL. To this end, we conducted an
online survey with 15 to 8" grade teachers. The results of a path analysis provide noteworthy

evidence to explain variation in teachers’ direct and indirect promotion of SRL. Four main
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findings deliver novel insights that provide new directions for future research. First, the
finding that teachers’ self-efficacy is the only variable that significantly predicts both
teachers’ direct as well as their indirect self-reported SRL promotion illustrates the special
contribution of self-efficacy for teachers’ self-reported SRL promotion. Second, we
discovered that self-efficacy plays a moderating role in predicting SRL promotion. On the
one hand, with increasing self-efficacy, teachers’ SRL school vision plays a weaker role for
their self-reported SRL promotion. On the other hand, teachers report more indirect
promotion of SRL when they perceive their students to already be highly self-regulated, but
this is only the case for the teachers with higher levels of self-efficacy. Third, teachers’
beliefs inconsistent with SRL theory explain variation in teachers’ self-reported SRL
promotion, but not beliefs consistent with SRL theory. Fourth, teachers’ self-reported direct
SRL promotion varied as a function of aspects of their professional competence, while
teachers’ self-reported indirect SRL promotion mainly varied as a function of context
variables, namely students’ grades and SRL school vision.

The important role of teachers’ self-efficacy has already been demonstrated
(Darmawan et al., 2020; De Smul et al., 2018). Dignath-van Ewijk (2016) found that self-
efficacy beliefs are stronger predictors of self-reported SRL promotion than teachers’
knowledge and beliefs. This Study 1 adds that, while teachers’ own self-regulatory skills did
not predict SRL promotion, teachers’ self-efficacy was a strong predictor.

Several authors argue that knowledge of SRL is an important prerequisite to
promoting SRL in students (Dignath & Sprenger, 2020; Peeters et al., 2014). Contrary to our
expectations, we found that knowledge about SRL was not a significant predictor of teachers’
SRL promotion. Several reasons could possibly explain this finding: first, the knowledge
level of the participants was so low that it did not produce enough variation to differentiate

much between participants. Because of the small variance, we may not have found significant
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relationships. Next, the quality of an answer to an open question may depend on one’s
motivation to participate. Participants might therefore have known more about SRL than they
wrote in their answer. In addition, teachers might have “inert” knowledge about SRL; that is,
they know about SRL and how they could promote it but fail to actually do so among their
students (Renkl et al., 1996). This could explain why we did not find an association between
knowledge and SRL promotion. Moreover, contrary to theoretical knowledge about SRL,
teachers’ own misconceptions of SRL may play a stronger role. Ultimately, it could also be a
measurement problem. With the open-ended knowledge question, we were able to acquire a
snapshot of teachers’ knowledge of SRL, but not about their promotion of SRL. A measure
that captures didactic knowledge about how to promote SRL in the classroom would possibly
lead to higher associations with SRL promotion.

Interestingly, only beliefs that are inconsistent with SRL theory were strong (negative)
predictors of direct SRL promotion, but not beliefs that are consistent with SRL theory. It is
in line with our assumptions that teacher beliefs are related to their SRL promotion, as several
studies already support the finding that teacher beliefs on the topic of SRL are strongly
related to SRL promotion (Darmawan et al., 2020; De Smul et al., 2018; Heirweg et al., 2020;
Thomas et al., 2020). However, to our knowledge, Study 1 is the first to show that only
beliefs inconsistent with SRL theory are predictors of teachers’ direct SRL promotion, but not
beliefs consistent with SRL theory. This underlines the important role that teachers’ beliefs
inconsistent with SRL theory play in their SRL practice, and that beliefs should be measured
in a differentiated way in order to separate misconceptions from scientific concepts.

Contrary to our expectation, teachers’ own self-regulatory skills were no significant
predictor of SRL promotion. This is surprising, as some research literature suggests that
teachers’ self-regulatory skills might influence their promotion of SRL (Moos & Ringdal,

2012; Peeters et al., 2014). This could be because we assessed teacher self-regulatory skills in
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this study using a self-report questionnaire. Although most studies of SRL use questionnaires,
this is not without its limitations (see Winne & Perry, 2000; Veenman & Van Cleef, 2019).

SRL school vision was a significant predictor of indirect SRL promotion. This is in
line with results by Thomas et al. (2020), in which the authors found a positive influence of
SRL school vision on SRL support; however, the authors in this study did not differentiate
between direct and indirect promotion of SRL.

As a further context characteristic, grade positively predicted teachers’ indirect
promotion of SRL; thus, teachers reported to do more indirect promotion of SRL in higher
grades. This finding seems natural to us, as the items assessing indirect promotion of SRL
focus mainly on students’ autonomy, which most teachers would probably rather provide in
higher grades. However, this is contrary to a finding by Dignath et al. (2018), who found that
primary school teachers designed learning environments that engaged students more strongly
in SRL than secondary school teachers did.

Contrary to our expectations, student SRL, class size, the percentage of students who
spoke German as a second language, and the percentage of students with learning difficulties
were not significant predictors either for direct or for indirect SRL promotion in the path
analysis. We expected a smaller class size to ease SRL promotion (Briihwiler et al., 2011;
Thomas et al., 2020; Vandevelde et al., 2012) and for teachers to explicitly teach self-
regulatory strategies to students with learning difficulties (Berkeley & Larsen, 2018).

However, we found a significant interaction effect of students’ SRL and self-efficacy
on indirect SRL promotion. A correlation between teachers’ perceived SRL of their students
and indirect SRL promotion was only evident among teachers with high self-efficacy. This is
an exciting finding that might explain inconsistency in earlier findings and shows once again
the importance of building teachers’ self-efficacy to promote SRL in order to help them

become adaptive supporters of their students’ SRL development.
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One constraint when interpreting the data is that teachers’ self-report in the
questionnaire about their SRL promotion may have had some limitations. As has been the
case with the majority of SRL researchers (Roth et al., 2016), we used self-report
questionnaires to assess SRL, which have been criticized for their validity (Karabenick &
Zusho, 2015; Winne et al., 2000) and might lead to biased data (Veenman & Van Cleef,
2019). This raises the question whether the results would have been different if we had not
assessed the data via self-report questionnaires. Several studies support this view as other
SRL measures show either marginal or no relationships with self-report questionnaires
(Cleary et al., 2015). Roth et al. (2016) argue that this might be because it is unclear whether

participants in self-report questionnaires—given a specific set of items—rate their actual

behavior, or whether they rate behaviors that they feel are useful highly. More specifically,
relationships between teacher beliefs and SRL promotion found when using self-report
questionnaires were stronger than when assessing teachers’ SRL promotion with
observational data (Dignath & Veenman, 2021). To overcome such problems, the situational
specificity should be taken into account when assessing SRL (Karabenick et al., 2015). This
is why in Study 2, we wanted to test whether the findings from Study 1 can be supported
when assessing teachers’ promotion of SRL by using an in-depth, highly structured interview
to assess teachers” SRL promotion. One major advantage of interviews is that the open-ended
questions enable participants to respond to more than just the mentioned items, requiring
them to actively provide their ideas and knowledge rather than simply passively agreeing to
the most appealing answering option of a questionnaire item (Roth et al., 2016). Moreover, an
interview assessment allows for coding more detailed information from the teacher answers
than only the rating of a limited number of items in a questionnaire does.

Study 2: Interview Study
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In Study 2, we wanted to clarify whether our findings from Study 1 held up when
assessing teachers” SRL promotion in depth using interviews. This also allowed us to
investigate which specific SRL strategies teachers teach in lessons, and how often and in

which manner they indirectly support their students’ SRL promotion. Study 2 addressed the

same research questions—that is, due to which context and teacher variables teachers” SRL

promotion differs and whether self-efficacy moderates these relationships—as Study 1, using

a different measurement approach to assess the outcome variable in a different way.
Method

Sample

In addition to taking part in the interviews, participants (N = 56) filled out the
questionnaires from Study 1 about three weeks before. Seven teachers were removed from
the sample because they did not fit inclusion criteria (e.g., they taught individual students
rather than a whole class), because their interview data could not be matched with their online
questionnaire data, or because they stopped the interview halfway through. The resulting N =
49 participants (Mage = 37.82, SD,s = 9.78) had an average teaching experience of M = 10.43
years, SD = 8.38. 88% were female, 12% male, and none identified otherwise. 10% of the
participants were still in teacher training but already had regular teaching experience within
the scope of their on-site teacher preparation training. Participants taught at all school types
in Germany and across all school subjects. 52% of teachers taught grades 1 to 4 (German
primary school), while 48% taught grades 5 to 8 (first years of German secondary school).
Design

After answering the online questionnaires from Study 1, participants were asked
whether they wanted to take part in an interview. The interviews were then scheduled
approximately three weeks later to ensure that memory effects of the online questionnaire

items would be less likely to bias the results of the open-ended interview questions.
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Participants were interviewed by phone to assess in-depth the ways in which they promote
SRL. Interviews took around 30 minutes and were conducted by five interviewers who had
taken part in a detailed, four-hour interviewer training session beforehand. All interviews
strictly followed a structured interview guide. Interviewers met on a weekly basis to discuss
challenging situations they encountered during the interviews in order to keep the interview
situation as consistent as possible across teachers. Participants were asked to refer their
answers to one specific class they were teaching. The interviews were then transcribed and
rated following a systematic coding scheme that we developed based on the ATES (Dignath
& Veenman, 2021), which was adapted to the interview situation. The standardized interview
and coding scheme will be described in detail in another paper by the authors (in progress).
An extract from both the interview guide, the coding scheme, and a sample interview with
matching codes can be found in the e-Components 3, 4 and 5.
Instrument: the Standardized Interview

In addition to the questionnaires and open questions described in the Methods section
of Study 1, teachers participated in the standardized interview we developed based on the
ATES instrument that is normally used to rate teachers’ promotion of SRL in videotaped
lessons (Dignath & Veenman, 2021). The ATES entails a coding system that allows the
researcher to code teacher behavior in relation to their strategy instruction and their design of
the learning environment (Dignath & Veenman, 2021). As described earlier, SRL can be
promoted in several ways: direct SRL promotion entails teachers instructing SRL strategies
directly and can be further differentiated into explicit (students being informed that they are
being taught a strategy) and implicit (uninformed) direct promotion of SRL (e.g., Dignath &
Veenman, 2021). An indirect promotion of SRL is achieved through instructional design that

allows or requires students to use SRL (Paris & Paris, 2001).
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We investigated whether and how often teachers reported instructing strategies in one
regular lesson and whether or not teachers promoted these strategies explicitly or implicitly.
After inquiring about direct strategy promotion, we gave a short summary of how we define
indirect SRL promotion (that is, the design of learning opportunities that support SRL) and
asked teachers about their design of cooperative learning, constructive learning, student
autonomy, and transfer (see Table eC4.1 in e-Component 4 for a coding scheme example for
autonomy). We also asked in what percentage of their lessons teachers supported SRL via
these four ways of activating SRL indirectly.

Coder Training and Interrater Reliability

Two coders who received extensive, 12-hour coding training rated the interviews.
Both coders coded 18 interviews and afterwards discussed discrepancies between the
assigned codes in biweekly meetings (approximately 10 hours in total). Interrater reliability
was calculated based on 11 interviews (21%) and proved to be almost perfect, k = .81, 95%
CI[.77, .84] (Landis & Koch, 1977). Therefore, one coder coded the rest of the interviews.
Coding System

We derived four measures from the interviews that can be divided into three direct
SRL promotion measures and one indirect SRL promotion measure. The first direct measure
entails the number of metacognitive SRL strategies teachers listed in their interviews when
asked which SRL strategies they encourage among their students (referred to as “number of
strategies promoted” in the following). Therefore, a value of 6 indicates that teachers reported
promoting six different metacognitive SRL strategies within their lessons. The range of this
measure was zero mentioned strategies to—in theory—an infinite number of strategies (see
Table 3 for actual ranges). The second direct measure captures the frequency of
metacognitive SRL strategy promotion (referred to as “frequency of strategies” in the

following) and refers to the number of times teachers promote metacognitive SRL strategies
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in one regular class. A value of 5 therefore indicates that teachers promote SRL strategies
five times within one regular lesson. In theory, the range could therefore be between zero and
infinite. The third direct measure comprises the share of explicitly promoted SRL strategies
(“explicit promotion of SRL” in the following). To assess this, we investigated whether and
how often teachers (a) model SRL strategies to their students; (b) give their students an
explanation as to how an SRL strategy is used and why and when it is especially useful; (c)
demand their students use a certain SRL strategy; and (d) ask that their students reflect about
the usage of an SRL strategy. We then asked teachers whether or not they performed these
actions explicitly or implicitly by asking them whether they referred to these strategies by a
specific strategy name (promoting them explicitly) or not (promoting them implicitly).
Teachers were awarded one point for each of the actions that they performed explicitly. A
value of 3 therefore indicates that three out of four actions to promote SRL strategies
(modeling, explaining, demanding, and inquiring) were reported to be carried out explicitly
by the teacher. The range for this measure was therefore zero to four.

For the one measure assessing indirect SRL promotion (“indirect SRL promotion™ in
the following), we developed a coding system to code teachers’ answers to the open-ended
questions about the sub-categories of cooperative learning, constructive learning, and student
autonomy and transfer. For each of the four sub-categories, teachers were able to achieve up
to four points, which leads to a range of up to 16 points. We then calculated the sum of all
sub-categories for this measure. A higher value indicates that teachers reported more teaching
practices that activate SRL indirectly, while teachers with a lower score reported fewer
practices for indirect SRL promotion.

Analyses
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The data from Study 2 was analyzed through multiple regression (for metric outcome
variables) and ordinal logistic regression (for the ordinal outcome variable indirect SRL
promotion). We used R version 4.2.2 and the R stats package.

Results

Before performing the analysis, we z-standardized the data for better interpretation.
Descriptives

Table 3 shows the descriptives of the interview measures. All 49 teachers reported
promoting SRL strategies. On average, teachers reported promoting M = 4.12 SRL strategies
in total. A detailed overview of the amount of mentions of each sub-code of SRL strategies
can be found in e-Component 6 in Table eC6.1.

T-tests revealed that the two subsamples (online sample of Study 1, N =206, and
interview sample of Study 2, N = 49) differed only slightly in a few variables. The interview
sample tended to know more about SRL than the rest of the sample, ¢t =2.79, df =252, p <
.01, held significantly more beliefs consistent with SRL theory, t = 2.66, df =252, p < .01,
and held significantly fewer beliefs inconsistent with SRL theory, t =-2.03, df =252, p = .04.
This is probably because teachers usually volunteer to engage more extensively in research
studies when they feel a stronger connection to the research topic, and our methods of
gathering data in the two studies were different. The descriptives of the variables assessed in
the online survey for the interview subsample can be found in e-Component 6 in Table eC6.2.
Results of Regression Analysis

Due to the smaller sample size of N =49, we conducted multiple linear regression
analysis with the metric outcome variables number of strategies promoted, frequency of
strategies and explicit promotion of SRL and ordinal logistic regression analysis with the
ordinal interview measure indirect promotion of SRL. Because our sample in this study was

much smaller and we did not want to over parameterize the analyses, we split the regression
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models in this study by conducting separate analyses with teacher variables and with context
variables to predict teachers’ SRL promotion as reported in the interviews.

The analysis with teacher variables included (a) knowledge, (b) beliefs consistent and
(c) inconsistent with SRL theory, (d) own self-regulatory skills, and (e) self-efficacy as
predictors, just as in the path analysis from Study 1. The analysis with context variables
included the percentage of students who (a) regularly use SRL strategies, (b) speak German
as a second language, and (c) have learning difficulties, as well as (d) students’ grades, (e)
their class size, and (f) SRL school vision.
Metric Outcome Variables: Number of Strategies Promoted, Frequency of Strategy
Instruction and Explicit Promotion of SRL

The number of strategies promoted and the frequency of strategy instruction were not
predicted by any of the teacher variables. The number of strategies promoted was, however,
positively predicted by the percentage of students with learning difficulties, f = .32, p = .045.
The higher the share of students with learning difficulties in the class, the more SRL
strategies teachers reported instructing. Teachers’ explicit promotion of SRL was negatively
predicted by their beliefs inconsistent with SRL theory, f=-.50, p <.01. Teachers with
beliefs inconsistent with SRL theory reported less explicit strategy instruction in the
interview. The results of the multiple regression analyses can be found in Model 1 in Tables
€C2.2 and eC2.3 in e-Component 2.
Ordinal Outcome Variable: Indirect SRL Promotion

Teachers’ indirect SRL promotion could not be explained by any of the teacher
variables; however, on the context variable side, it was predicted by SRL school vision, =
.67, p =.04. The more the teachers agreed that their school had a shared SRL vision, the more
practices to activate SRL indirectly were reported in the interview by the teachers. Results of

the ordinal logistic regression can be found in Model 1 in Tables eC2.2 and ¢C2.3 in e-



PROMOTION OF SELF-REGULATION OF LEARNING 33

Component 2. As our data comprises ordered categorical scales, it is interpreted that if the
SRL school vision increases, teachers’ indirect SRL promotion shifts towards the upper end
of the indirect SRL promotion rating scale.
Exploratory Analyses to Test a Moderating Effect of Self-Efficacy Beliefs

In line with our analysis in Study 1, we conducted moderation analysis in order to
check for an interaction effect between self-efficacy beliefs and aspects of teacher
competence, as well as the context variables. To do so, we extended the original regression
models by adding interaction terms between all teacher and context variables and self-
efficacy beliefs (see results in Model 2 in Tables €C2.2 and ¢C2.3 in e-Component 2).
Moderating Effect for Teacher Variables

We found an interaction between self-efficacy and teachers’ own self-regulatory
skills, = .28, p = .04, on the number of strategies promoted (see Figure 4a). While teachers
with high self-efficacy named more metacognitive strategies that they promoted when their
own self-regulatory skills improved, the opposite was true for teachers with low self-efficacy.

We did not find a significant interaction effect between teacher variables and self-
efficacy beliefs for the frequency of strategy promotion, for the explicit promotion of SRL
strategies, or for teachers’ indirect promotion of SRL.
Moderating Effect for Context Variables

None of the context variables interacted with self-efficacy beliefs to predict the
number of strategies promoted or the frequency of strategy promotion. However, we did find
a negative interaction between self-efficacy and the percentage of students with learning
difficulties, f = .59, p = .03, on teachers’ explicit promotion of SRL (see Figure 4b). Highly
self-efficacious teachers promote SRL explicitly no matter the percentage of students with
learning difficulties in their class. Teachers with an average to low self-efficacy tend to

promote SRL more explicitly when the percentage of students with learning difficulties
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increases. Teachers with an average self-efficacy generally promote SRL more explicitly than
teachers with a low self-efficacy do. We did not find a significant interaction effect of self-
efficacy and context variables on teacher’s indirect SRL promotion.
Discussion

In Study 2, we wanted to assess SRL promotion by means other than self-report
questionnaires, as the validity of these has been criticized (Karabenick & Zusho, 2015;
Winne et al., 2000) and interviews deliver no possible answer prompts to participants (Roth
etal., 2016). We were able to derive four measures of SRL promotion from the interviews
that can be divided into measures of direct SRL promotion (number of strategies promoted,
frequency of strategies, explicit promotion of SRL) and one measure of indirect SRL
promotion. This represents a benefit of the use of interviews, as in Study 1 we were not able
to make such a detailed distinction using online questionnaires. Another advantage of the use
of interviews in Study 2 is that we could also differentiate more in detail between the explicit
and implicit promotion of SRL. Study 2 confirms some of the findings from Study 1 and
additionally offers some novel insights: (1) Beliefs inconsistent with SRL theory again
negatively predicted teachers’ direct promotion of SRL (their explicit SRL promotion to be
precise). This finding underlines the importance of beliefs for teachers’ SRL promotion
(Vosniadou et al., 2021). Contrary to earlier research, which assessed mainly beliefs
consistent with SRL theory (e.g., Lombaerts et al., 2009), our findings indicate that teachers’
misconceptions may explain why some teachers promote SRL more effectively than others.
This is in line with the suggestion by Lawson et al. (2019) that a range of (negative) beliefs
about SRL limit the promotion of SRL. (2) Teachers’ indirect SRL promotion was again
explained by teachers’ SRL school vision. This is in line with the results by Thomas et al.
(2020), who found that SRL school vision positively influenced SRL promotion. (3) Teachers

are found to adapt the number of SRL strategies they promote to the percentage of students
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with learning difficulties: the more students with learning difficulties there are, the more
strategies teachers promote directly. This is in line with research findings that students with
learning difficulties also have trouble self-regulating their learning, which is why there
should be a special focus on SRL promotion for these students (e.g., Mastrothanais et al.,
2018). (4) We again found teacher self-efficacy beliefs to be a moderator of their direct SRL
promotion. A novel finding of Study 2 is however that self-efficacy beliefs interacted with
(4a) the percentage of students with learning difficulties to explain teachers’ explicit SRL
promotion, and (4b) teachers’ own self-regulatory skills to explain the number of strategies
promoted mentioned in the interview. These are insightful results, as Berkeley and Larsen
(2018) suggest explicitly teaching self-regulatory strategies to students with learning
disabilities. Apparently, the higher their levels of self-efficacy, the better they can actually
adapt their explicit SRL promotion to these students. In addition, finding (4b) backs the
assumptions by Moos and Ringdal (2012) and Peeters et al. (2014) who view teachers’ own
self-regulatory skills as an important prerequisite to their SRL promotion.
General Discussion

With the present two studies, we wanted to investigate which teacher and context
variables predict teachers’ direct and indirect promotion of SRL. To this end, we conducted
two studies: an online study with a larger teacher sample and a study with highly structured,
in-depth interviews with a smaller sample in order to determine whether teachers’ SRL
promotion can be assessed differently than by self-report questionnaires and whether the
results from the first study could be replicated in a second study. Teachers’ direct promotion
of SRL could be explained by teacher and context variables, whereas indirect SRL promotion
was predicted mostly by context variables and self-efficacy beliefs. Table 4 summarizes the

significant results and shows that, across both studies, (1) teachers’ beliefs inconsistent with
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SRL theory and (2) their self-efficacy beliefs predicted their direct promotion of SRL and that
(3) SRL school vision predicted teachers’ indirect promotion of SRL.

Only in one moderation analysis did we find a significant prediction effect of
teachers’ beliefs consistent with SRL theory on teachers’ direct SRL promotion. Other
studies (e.g., Vosniadou et al., 2021) found a significant positive prediction of both beliefs
consistent with SRL theory and a negative prediction effect of beliefs inconsistent with SRL
theory on SRL strategy usage. To our knowledge, no other study has distinguished between
beliefs consistent and inconsistent with SRL theory and analyzed their predictive effect on
SRL promotion. These findings illustrate the importance of differentiating between beliefs
consistent and inconsistent with SRL theory in order to inform teacher education on how to
support teachers becoming effective promoters of SRL.

Teachers’ self-efficacy beliefs not only explained variation in direct (in both studies)
and indirect promotion of SRL, but also moderated the association between teachers’ own
self-regulatory skills and their SRL promotion. We found that teachers need both—high self-
efficacy and high own self-regulatory skills—to promote SRL most effectively. Being self-
regulated alone does not help teachers to foster SRL among their students; they need to feel
able to implement SRL in their classroom in order to actually promote SRL. We further
found an interaction between self-efficacy beliefs and the percentage of students with
learning difficulties in teachers’ explicit promotion of SRL. As students with learning
difficulties might have trouble self-regulating their learning (Mastrothanais et al., 2018) and it
is therefore recommended that they be taught SRL explicitly (Berkeley & Larsen, 2018), our
results are quite promising. The fact that the number of students with learning difficulties did
not predict teachers’ indirect SRL promotion may reflect teachers’ adaptability, as students
with learning difficulties might be more challenged in open learning environments where

SRL is promoted indirectly (Deunk et al., 2018).
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The finding that SRL school vision was a significant positive predictor of teachers’
indirect SRL promotion in both studies stresses the importance of not only looking at teacher
or student variables, but also at variables in the school level (e.g., Heirweg et al., 2020).
Limitations

The present research comprises some limitations. As the data of the studies presented
in the article was assessed at a single point in time, we cannot make any statements about the
relationship between cause and effect. Future research could review the relationships that we
found in a longitudinal research design which would allow for causal inferences.

Moreover, like many other researchers (see e.g., Sperling et al., 2002), we let teachers
judge their students’ SRL, although research indicates that teachers differ in their accuracy of
student judgements (e.g., Gabriele et al., 2016). It remains unclear how well teachers can
actually judge their students’ SRL, a question that should definitely be addressed in future
research. In addition, a constraint to these judgements is that we asked teachers to rate the
SRL of their entire learning group in one single item rather than allowing them to rate each
individual student’s SRL on its own. We decided to do so as the teacher questionnaire was
already quite long, and we expected many teachers to drop out of an online assessment if they
had to rate 20 to 30 students’ SRL individually. Post-pandemic studies that can collect data in
the classroom, could more easily ask teachers to rate the SRL of each student separately in
order to obtain a more precise rating of students’ SRL. As our results indicate even with a
rough measure that teachers may adapt their SRL promotion to their students’ SRL, it would
be worthwhile to carry out an elaborate data collection.

Furthermore, we assessed teachers’ knowledge via open questions—asking teachers
how they define SRL. The answers to these open questions as well as teachers’ answers in the
interview are dependent on the interviewee’s motivation. In order to test the validity of the

interview, one could conduct a correlational analysis and examine the overlap between the
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interview answers and participants’ ratings of the questionnaire. Future studies could also
consider the use of observational research of teachers and think-aloud research with students.

In terms of data analysis, the path analysis that we conducted was just identified with
zero degrees of freedom. We therefore were not able to evaluate the model fit. All results of
the path analysis only apply under the assumption that the model is correctly specified. This
assumption cannot be tested with the present design. Future research might look into models
with more degrees of freedom in order to be able to test the model fit.

Additionally, future research could also look into the differences between in-service
and pre-service or between primary and secondary school teachers, in order to better
understand why and how teachers differ in their SRL promotion.

Lastly, our intention was to assess SRL promotion by means other than self-report
questionnaires. While the interview is still a self-report, it is less prone to bias than
questionnaires. As participants do not have cues for desirable behavior, we were able to
consider situational specificity and to derive measures that indicate both direct and indirect
SRL promotion. Still, a limitation of this research is that teachers first participated in the
online survey, where they had some idea of the types of answers they could later give in the
interviews. This could limit the interpretation of the results. This limitation could be
mitigated in this case because there was a relatively long period between participation in the
online survey and the interviews (approximately three weeks). If possible, future research
could switch the order in which the research is conducted: first conduct interviews and then
have teachers work on online questionnaires. In this way, there would be no cues as to what
kind of answer could be given. Another key objective would be observation of teaching so
that evidence of teachers’ actions as regards SRL promotion could be measured.

Implications for Future Research and Practice
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With the present studies, we have contributed to the research field in several ways.
First, we assessed all four aspects of teacher competence (knowledge, beliefs, own self-
regulatory skills, self-efficacy) simultaneously, by basing our research on a framework of
teacher competence that additionally takes into account context variables (Kunter et al.,
2013). Our results indicate that both groups of variables explain variation in teachers” SRL
promotion, and that the effect of these variables on SRL promotion may be moderated by
teachers’ self-efficacy. Future research and interventions that aim to support students’ SRL
by training teachers should specifically consider teachers’ self-efficacy in promoting SRL.

Second, we sought to understand whether teachers’ SRL promotion varies as a
function of context characteristics. Teachers reported direct promotion of SRL more strongly
with an increasing number of students who speak German as a second language in the
classroom. This is a promising result, as it implies that teachers adapt their SRL promotion to
their students’ needs. Furthermore, the significant moderating effects indicate that teachers’
adaptation to students’ SRL might depend on teachers’ self-efficacy. Again, this finding calls
for research on how to support teacher self-efficacy in terms of promoting SRL in their
classroom. Moreover, this result again underlines the added value of the interviews, in which
we were able to capture in a very precise and theory-based way the methods for indirect SRL
promotion that are also suitable for learners with little SRL knowledge or action.

Third, we found only beliefs inconsistent (Vosniadou et al., 2021), but not consistent,
with SRL theory to be a significant negative predictor of teachers” SRL promotion in both
studies. This finding stresses the importance of identifying teachers’ misconceptions about
SRL to support them in developing professional concepts that they need to promote SRL
effectively, and has strong implications for teacher education and professional development.
This is in line with the assumption by Lawson et al. (2019) that a set of (negative) beliefs

about SRL limits teachers” SRL promotion. Teacher beliefs that are inconsistent with SRL
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theory should be addressed when planning an intervention to strengthen teachers’ own self-
regulatory skills and their promotion of SRL (see also Vosniadou et al., 2021).

Fourth, we considered the dual role of teachers in SRL: teachers are both self-
regulated learners and self-regulated teachers by promoting SRL among their students (see
Kramarski & Haeysman, 2021). Our results expand upon existing research on the importance
of teachers’ own self-regulatory skills for their SRL promotion by identifying self-efficacy as
a moderator for the impact that one’s own self-regulatory skills have on SRL promotion. This
is important for teachers’ professional development, as focusing on teachers’ own self-
regulatory skills may not be sufficient to help them become effective promoters of SRL.

Fifth, we assessed teachers’ SRL promotion by questionnaire and by interview data,
and therefore increased our confidence in the findings as well as demonstrating new ways to
assess teachers’ SRL promotion in a more objective way than self-report questionnaires.
Interview data has the advantage of the teacher being required to actively produce the answer
and being unable to simply choose the best-sounding answer from a number of given items.
While interview data still remain a self-report, they are likely closer to what a teacher is
doing in the classroom than self-report questionnaires. In addition, the data are much richer
than interview data because teachers describe in it how they go about teaching.

Although the consistency of findings across both studies indicates that teachers’
answers in the online questionnaire were not necessarily biased by them choosing the most
appealing answering option, the interviews allowed us to identify teachers’ promotion of SRL
in detail. Specifically, we were able to derive three different measures of direct SRL
promotion in the interview compared to one overall score in the questionnaire. The promotion
of SRL strategies might even be more assessable via interviews than via videography, as
sometimes SRL strategies are not directly visible in classroom instruction. While we can only

capture what a teacher says and does with classroom observation procedures, interviews,
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especially in addition to observations, could provide information about the teacher’s
intention. For example, one can look into whether a teacher made a certain statement because
they specifically wanted to promote SRL, or whether they pursued another goal. Future
studies could therefore combine classroom observations with teacher interviews to gain
deeper insight into how teachers’ intentions and implementation of SRL support are related.

The results enlarge our understanding of why teachers differ in their promotion of
SRL and uncover improvement opportunities in teachers’ promotion of SRL. We strongly
recommend that other researchers design interventions that aim to strengthen teachers’ SRL
promotion and focus on teachers’ self-efficacy as well as on their misconceptions about SRL.
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Tables
Table 1
Descriptives of all Variables in Study 1
Variable M SD Min Max Range n

Knowledge 2.31 222 0 10 0-10 201
Consistent beliefs 4.98 0.49 3.57 6 1-6 205
Inconsistent beliefs 222 0.52 1 4.24 1-6 205
Own self-regulatory skills 3.13 0.47 1.12 4 1-4 205
Self-efficacy 3.52 0.55 1.95 5 1-5 203
Students” SRL 0.15 0.04 0.06 0.31 0-1 205
German as a second language 0.12 0.16 0 0.79 0-1 205
Learning difficulties 0.28 0.17 0 0.89 0-1 205
Grade 4.82 2.29 1 8 1-8 206
Class size 23.08 4.57 12 33 12-33 206
SRL school vision 2.73 0.98 1 5 1-5 203
Direct promotion of SRL 3.28 0.55 1.75 5 1-5 205
Indirect promotion of SRL 3.26 0.49 2.46 4.17 1-5 203

Note. SRL = Self-regulation of learning.

Table 2

Intercorrelations of Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12

(1) Knowledge -

(2) Consistent beliefs 20%* -

(3) Inconsistent beliefs —17%% — 53%*x*

(4) Own self-regulatory skills ~ .15%  27*** _ 19%* -

(5) Self-efficacy 06 29%F* _[T7*  3Qkkx

(6) Students’ SRL .01 .10 —-.12 8% 20%* -

(7) German as a 2" language .02 .08 .01 .04 -.02 -.06 -

(8) Learning difficulties .08 .07 —.04 .06 12 —14%  49%** -

(9) Grade 14% .00 —-.06 -.07 -.06 -.08 —.17*% .06 -

(10) Class size —-.02 -.03 —11 .03 -.06 —06  —17% —18%*k 33wk -

(11) SRL school vision .07 .05 .05 19k 4errx 32k _ (7 —11 —11 .00 -

(12) Direct promotion —03  25%¥x DDk 3Dk gpkk ) .07 .10 —-.06 .00 2% -

(13) Indirect promotion .08 A9k 11 24k 53k 6% .07 18%* 11 02 37k 3]k

Note. SRL = Self-regulation of learning.

*p <.05. F¥p < .01. *¥**p < .001.

Table 3

Descriptives of Interview Measures

Variable? M SD Min Max Range

Number of strategies promoted 4.12 2.60 1 12 1-12
Frequency of strategies 4.36 5.91 0 31.92 0-31.92
Explicit promotion of SRL 2.47 1.73 0 4 04
Indirect SRL promotion 10.16 2.01 4 14 0-16

a N =49 for each variable.
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Table 4

Overview of Significant Results from Both Studies

SRL promotion: Direct Indirect
Study 1 Study 2 Study 1 Study 2
Teacher variables
Consistent beliefs p=.04(+)m
Inconsistent beliefs p=.04(-) p<.01(-)
Self-efficacy p<.001(+) p=.001 ()™ p<.001 (+)
Self-efficacy x own self-regulatory skills p=.04(+
Context variables
Learning difficulties p=.045(+)
Grade p<.01(+)m =.01(+)
SRL school vision =.01(+) p=.04(+)
Self-efficacy x learning difficulties p=.03(+)
Self-efficacy x students” SRL p=.04(+)
Self-efficacy x SRL school vision p<.01 (-)

Note. A plus in brackets indicates a positive effect, while a minus indicates a negative effect.
p-values in bold mark significant effects that were found across both studies. A superscript ™

indicates significant effects were only found in moderation analysis.

Figures
Figure 1

Simplified COACTIV Model of Professional Teacher Competence

Professional competence Professional behavior
e  Professional knowledge | © Teaching | Student results
e Beliefs | e Consulting g
e  Self-regulation e Cooperating
e Motivational orientations e General work behavior
Figure 2

Path Model of Study 1
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*p <.05. **p < .01. ***p < .001.

Figure 3

Interaction Effect of Self-Efficacy and Teacher and Context Variables in the Online Study
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Interaction Effect of Self-Efficacy and Teacher and Context Variables in the Interview Study
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