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How much do teachers know
about self-regulated learning? To
what degree and in what way do
they encourage it in students?

Slavica Simi¢ Sasi¢*, Anela Nik&evié¢-Milkovi¢? and Maja Cindri¢!

!Department of Teacher and Preschool Teacher Education, University of Zadar, Zadar, Croatia,
2Department of Teacher Studies in Gospi¢, University of Zadar, Gospi¢, Croatia

Introduction: Self-regulated learning (SRL) is a multidimensional process
that involves personal (cognitive and emotional), behavioral, and contextual
components. Teachers, as mediators in socialization, can influence SRL in various
direct and indirect ways: by instructing students on effective learning strategies
and structuring the learning environment. Most teachers agree that students
should be helped to become self-regulated in their learning, however, they are
unsure of how to do this, which is why they encourage it to a limited degree.
Therefore, the objectives of the research were: (1) to examine how much teachers
know about SRL, to what degree and how they encourage it in students; (2) to
examine the differences in encouraging SRL with regard to gender, seniority, type
of school and status of school subjects they teach.

Method: The research was conducted using an online questionnaire at two
measurement points. A total of 251/179 primary and secondary school teachers
in Croatia participated in the study. To assess teaching knowledge and methods
of encouraging SRL, the questionnaire employed both open-ended questions
("Provide your own subjective definition of self-regulated learning.”; "How
you promote self-regulated learning in your practice? Which approaches are
most effective?”) and the Self-Regulated Learning (SRL) Encouragement Scale
(encouragement of learning planning and learning organization strategies,
metacognitive monitoring of learning, elaboration and evaluation, understanding
and effort investment).

Results: Teachers only partially know what self-regulated learning constitutes.
About two-thirds of teachers have heard of the SRL, but only 14% accurately defines
the construct. When defining SRL, they most often emphasize independently
regulated/directed learning, and the definitions are mostly partially correct. On
the other hand, teachers estimate that they encourage SRL to a significant extent.
There are certain discrepancies in the data regarding the methods of encouraging
SRL depending on the methodology (qualitative/quantitative). Teachers encourage
SRL to a limited extent and provide implicit and indirect SRL encouragement.
The results indicate that female teachers and teachers in humanities encourage
SRL to a greater extent when compared to natural science and technical subject
teachers, and the same goes for elective subject teachers when compared to
compulsory subject teachers.

Discussion: The results have theoretical, but also great practicalimplications when
it comes to the implementation of this multidimensional and complex construct
in the educational system. They corroborate the theoretical foundations of SRL
and SRL encouragement, whilst indicating the need for improving teachers’
knowledge and competencies in regard to SRL encouragement in students.
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1. Introduction

Self-regulated learning (SRL) is a multidimensional process that
involves personal (cognitive and emotional), behavioral, and
contextual components. It is a process that integrates metacognitive
aspects (planning, goal-setting, organization, self-monitoring, self-
evaluation), cognitive aspects (selecting learning strategies, structuring
the environment), as well as motivational aspects (self-efficacy, task
interest, self-attribution), leading students to effectively regulate their
own learning process (Zimmerman, 2002). According to Zimmerman
(2002), SRL unfolds through three phases: during the preparation
phase (prior to learning), the student analyses the task, sets goals,
plans, selects learning strategies, and defines motivational beliefs. This
includes assessing self-efficacy, setting expectations, goal orientation,
and intrinsic interest. The performance phase (during learning)
involves self-control and self-observation processes. The student
focuses on the task, adjusts effort, monitors performance, analyses the
conditions under which the performance occurs, and the
consequences it entails. This involves applying different ways to
enhance performance. The third phase, self-reflection (after learning),
includes self-evaluation and self-directed action. The students assess
their own achievement, reflect on the reasons behind that
achievement, and identify the emotions triggered by that achievement
(satisfaction/dissatisfaction) along with adaptive or defensive reactions
(Zimmerman, 2002).

The terms SRL and SRL models primarily emerged within the
socio-cognitive perspective, with Hadwin and Oshige (2011) asserting
that the social context plays a crucial role in shaping and influencing
SRL. Teachers, as intermediaries in socialization, can impact SRL in
various direct and indirect ways: by teaching students effective
learning strategies, or by structuring the learning environment to
allow students to discover effective learning strategies on their own
(Kistner et al., 2010; Dignath-van Ewijk and van der Werf, 2012;
Karlen et al., 2020). Teachers may promote self-regulated learning
through direct instruction of learning strategies, both implicit and
explicit ones. Implicit instruction involves demonstrating specific
behaviors, such as modelling strategy usage or verbalizing thought
processes by the teacher. In this case, students are not explicitly
informed that the behavior can be an effective learning strategy. This
type of instructional strategy is referred to as blind training (Brown
et al., 1981). Teachers can also engage their students in strategic
behavior by asking questions. On the other hand, through direct
instruction, teachers are able to explicitly demonstrate and tell
students that a certain activity is a learning strategy that can enhance
their performance. They can advise why it's important to use a
particular strategy, how to apply it, when or in which situations it’s
appropriate, and what skills are necessary for its use. In that case,
students receive some information about the meaning and importance
of that strategy, and Brown et al. (1981) refer to this explicit strategy
as informed training. Blind training can improve the use of a specific
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strategy, but it does not generalize, whereas informed training enables
the transfer of strategy application to the appropriate environment,
which is particularly useful for less-able students (Veenman, 2007).
The highest level of instruction is self-control training, combining
guidance in strategy usage and informed training with explicit
instructions on how to apply, monitor, check, and evaluate a specific
strategy. This type of training facilitates the transfer of strategy
application to relevant environments in the most sustainable way
(Brown et al., 1981). Pintrich (2002) also emphasizes the need for
explicit teaching of metacognitive knowledge. In most cases, teachers
instruct metacognition in a rather implicit manner, assuming that
students will autonomously acquire knowledge and skills. However,
students need to be informed about the significance of strategies and
how to use, monitor, and evaluate them. When it comes to encouraging
SRL, another possibility comes indirectly through creating a
supportive learning environment. The learning environment
encompasses not only the characteristics of students and teachers but
also the learning content, tasks, and teaching methods. An essential
prerequisite for practicing self-regulation in classrooms is a learning
environment that enables and encourages students to learn in ways
they determine themselves (Kistner et al, 2010). In indirect
instruction, the teacher creates a learning environment based on
constructivist principles: presenting students with complex, authentic,
and meaningful learning activities that promote specific subject
knowledge and knowledge about SRL; granting students autonomy/
choice in terms of what to learn, when, with whom, and for how long;
facilitating self-regulated and meaningful learning directed towards
clear objectives; adapting support and feedback to individual student
needs in challenging situations; implementing forms of assessment
and self-assessment in service of learning enhancement and
monitoring, as well as actively involving students in evaluating their
own learning; supporting positive self-beliefs related to learning and
problem-solving (Karlen et al., 2020). De Corte et al. (2004) emphasize
several main principles in their CLIA model (Competence, Learning,
Intervention, Assessment): social interaction among students
(collaboration), active knowledge construction (constructivism),
learning embedded in authentic situations to encourage transfer
(situation), and the development of self-regulation skills (self-
guidance). Various studies empirically verify the positive effects of
strong CLIA-based learning environments, such as improved student
problem-solving competencies (Verschaffel et al., 1999), increased
self-regulation activity in students, and improved academic
achievement (Masui and De Corte, 2005). Vandevelde et al. (2012)
highlight modelling, prompting and scaffolding as key tools for
fostering learning self-regulation, creating a supportive environment,
and explicitly teaching effective self-regulation strategies, while also
transitioning from maladaptive to adaptive strategies as needed. In
conclusion, we can deduce that there are various approaches to
fostering learning self-regulation: (a) direct instruction, modelling,
verbalization of thinking, which encourage cognitive and
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metacognitive aspects of SRL, such as learning strategies, planning,
progress monitoring, comprehension, evaluation, etc.; (b) cognitive-
behavioral modification, promoting attention direction and retention,
modifying student beliefs and goals, dealing with negative emotions;
(¢) classroom environment modification, through task types,
authority, rewards, student grouping methods (collaborative learning),
evaluation methods, altering interpersonal relationships to create a
more positive classroom/school atmosphere, etc. Perry et al. (2006)
state that students develop effective forms of SRL when engaged in
complex, meaningful tasks, when they have a say in their learning,
products, and evaluation criteria, when working in groups and seeking
feedback from peers, and when evaluating their own learning.
Combining direct and indirect approaches yields the best results (Paris
and Paris, 2001). In sum, the listed means of promoting SRL show that
teachers are able to encourage all components of SRL in all phases of
SRL. Furthermore, in the process of self-regulated learning, students
seek the support of teachers, value their feedback, and critically reflect
on the teaching strategies used (Chaves et al., 2015, 2016).

Teacher knowledge is typically classified into three categories:
content knowledge, pedagogical knowledge, and pedagogical content
knowledge. Askell-Williams et al. (2012) suggest that teachers should
also possess content and pedagogical content knowledge about fostering
SRL, including cognitive and metacognitive learning strategies. Karlen
etal. (2020) discuss teacher professional competencies in SRL, which
encompass teachers’ personal competencies in SRL and experience as
a self-regulated learner (teacher as a self-regulated learner), as well as
competencies in teaching, diagnosing, and supporting SRL in the
classroom (teacher as an agent of SRL). Teacher professional
competencies in the field of SRL are related to teaching practices and
the development of SRL in students (Wilson and Bai, 2010; Moos and
Ringdal, 2012; Spruce and Bol, 2015). Studies have shown that teachers
rarely integrate SRL into their everyday classroom teaching, that they
tend to provide limited direct instructions on strategies, and seldom
emphasize metacognitive aspects of SRL (Dignath-van Ewijk and van
der Werf, 2012; Vandevelde et al., 2012; Kistner et al., 2015; Spruce and
Bol, 2015; Dignath and Biittner, 2018; Karlen et al., 2020). Moreover,
targeted SRL training occurs very infrequently (Hamman et al., 2000).
While most teachers agree that students need help to develop self-
regulated learning, they are unsure about how to achieve this (Perry
et al, 2008). Vandevelde et al. (2012) found that teachers stimulate SRL
only to a limited extent. Research into the connection between teacher
beliefs, knowledge, and teaching practices indicates that teachers
express positive beliefs about SRL, but their knowledge about SRL and
its implementation in the classroom is generally weak (Spruce and Bol,
2015; Karlen et al., 2020). Dignath-van Ewijk and van der Werf (2012)
found that teachers perceive and understand concepts of SRL and
“learning to learn” as separate concepts, i.e., they associate SRL with
creating a supportive environment and “learning to learn” with teaching
learning strategies, while also exhibiting a more positive attitude toward
constructivism compared to SRL. Teachers typically grant students
freedom in self-regulation but fail to prepare them to handle new
challenges (Bolhuis and Voeten, 2001). They prefer to use active
teaching methods but do not instruct students in how to learn (de Kock
et al,, 2005). Similarly, Dignath-van Ewijk and van der Werf (2012)
investigated teachers’ knowledge about SRL and fostering SRL, finding
that most teachers emphasize student autonomy and a constructivist
learning environment, while only a smaller portion focus on teaching
learning strategies. Wilson and Bai (2010) identified a weak correlation
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between teachers’ knowledge about SRL and their teaching practices
when it comes to encouraging SRL. Even teachers with greater
knowledge did not consistently exhibit a high level of teaching that
supports SRL strategies. Therefore, it is extremely important to promote
the development of teacher competencies in the field of SRL so that
teachers can effectively encourage it, especially through informed
instruction and self-control training for students.

Encouraging SRL depends on teacher characteristics, such as
gender, age, teaching experience, teacher beliefs, teacher competencies
for their own self-regulation, etc. (Hargraves, 2005). However, research
results on this matter are not consistent. Lombaerts et al. (2009) found
that the gender of elementary school teachers does not significantly
impact the degree to which SRL is encouraged, while some other
authors discovered that female teachers tend to use approaches that
promote SRL more (Elmas et al.,, 2011; Yan, 2018). Peeters et al. (2015)
determined that older teachers are less likely to support SRL. Lombaerts
et al. (2007) established that teaching experience influences the
teaching of metacognition in the classroom, while Yan (2018) found
that teaching experience is not a significant predictor of SRL
encouragement practices in instruction. Yan also noted that elementary
school teachers perceive more benefits from SRL than high school
teachers. In general, the research confirms that promoting SRL tends
to be more beneficial for elementary school students compared to high
school students (De Smul et al., 2018). Teachers in middle school and
high school create opportunities for learning self-regulation but rarely
engage in direct instruction on learning strategies. Teachers in lower
grades of elementary school (up to 6th grade) predominantly encourage
learning self-regulation (Moos and Ringdal, 2012). Teachers who
possess a strong understanding and value the content of their school
subject are more likely to use advanced, student-cantered teaching
methods (Baumert and Kunter, 2013). Fauzi and Widjajanti (2018)
discovered that mathematics teachers more frequently use teaching
techniques that promote SRL compared to teachers of other subjects.
They also found that mathematics teachers provide more opportunities
for students to solve problems using SRL strategies. Chatzistamatiou
etal. (2013) emphasized that mathematics teachers employ teaching
strategies that facilitate independent learning and creative problem-
solving. They also found that, compared to less successful mathematics
teachers, the best ones more often utilize techniques that encourage
SRL. However, Coggin (2020) did not find differences in teaching SRL
among teachers of different subjects (languages, mathematics, natural
sciences, social sciences, and others/multiple subjects). Therefore,
we wanted to examine how much teachers in Croatia know about SRL
and how they encourage it in students. Considering the inconsistent
results, we also sought to examine the differences in promoting SRL
based on gender, teaching experience, type of school, and school
subject status (science field; compulsory/elective). We assume that the
knowledge about SRL will be weak, that teachers will rarely promote
SRL, especially directly, and we do not expect differences based on
gender, teaching experience, type of school, and school subject status.

2. Method
2.1. Participants

The research was conducted as part of a wider research project

titled “The Role of Teachers in Self-Regulated Learning
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TABLE 1 Sample characteristics with respect to gender, teaching
experience, type of school, science field of the school subject, and
subject’s status.

| %
Gender
Women 80.88
Men 19.12
Years of teaching experience
0-7 22.71
8-15 38.65
16-23 24.30
Over 24 14.34
Type of school
Elementary 47.41
Grammar (high) school 21.12
Vocational (high) school 31.47
Subject’s science field
Humanities 46.61
Social 9.96
Natural 27.89
Technical 15.54
Subject’s status
Compulsory 90.44
Elective 9.56

Encouragement,;” and the data were collected across two measurement
points. In the first measurement point, 251 and in the second, 179
primary and secondary school teachers from 17 counties of the
Republic of Croatia participated. Table 1 shows the sample structure
in the first measurement point (the sample structure in the second
measurement point was similar). The average age of the teachers was
42 years.

2.2. Measurement instrument

General Information and SRL Knowledge Questionnaire — used
to collect data pertaining to gender, teaching experience, type of
school where teachers work, field, and the status of the subject they
teach. In the first measurement point, we also asked teachers if they
had heard of the concept of self-regulated learning (YES/NO) and
to provide their own subjective definition of self-regulated learning.
In the second measurement point, among other things, we asked
teachers how they promote self-regulated learning in their practice?
Which approaches are most effective? (open-ended questions).
Definitions of SRL were evaluated as accurate if they emphasized
the majority of SRL elements (e.g., “...an active process in which
students set learning goals, use various learning strategies, monitor
their progress, and adapt to their environment; “Planning and
setting learning goals while consistently monitoring and evaluating
what has been learned”), partially accurate if they highlighted
several SRL elements (e.g., “Students independently direct their

», «

learning and develop learning skills”; “They plan study time, break
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learning content into smaller units, schedule time for review”), and
inaccurate (e.g., “You regulate learning on your own, learn as much
as you want”; “Students learn... what they themselves or the teacher
think needs to be learned and known”; “Process of directing
students towards independent learning”). Teacher responses on the
means of SRL encouragement were coded based on the processes
tied to individual SRL components and phases (see the categories
in Table 2). Two assessors separately analyzed the teachers’
responses to open-ended questions, with consensus being
ultimately achieved.

Self-Regulated Learning Encouragement Scale (Simi¢ Sasi¢ et al.,
in press) — It was constructed based on the existing models of self-
regulated learning and the literature on self-regulated learning
encouragement, ultimately incorporating 51 statements in total. The
analysis revealed a five-factor structure, meaning that the scale
measures teacher encouragement of self-regulated learning in the
following five areas:

a. Encouragement of Learning Planning and Learning Organization
Strategies (ELPLO) — measures the degree to which the planning
of learning is encouraged (setting learning goals, allocating time,
using learning strategies, organizing the learning environment,
encouraging task assessment, identifying causes of success/failure,
etc.) and the encouragement of learning organization strategies
(breaking content into smaller meaningful units, identifying key
concepts, summarizing, asking questions). One example is the
following statement: “I ask students to create a study plan or set
goals for their learning”

b. Encouragement of Metacognitive Monitoring of Learning (EMML)
- the statements pertain to encouraging students to maintain and
direct their attention during learning, try various learning/problem-
solving approaches, and engage in activities when motivation wanes
or negative emotions arise. This includes supporting interest in
learning, investing extra effort, reminding students of task value,
etc. One such example is the following statement: “I encourage
students to direct and maintain their attention on the content they
are learning”

¢. Encouragement of Elaboration and Evaluation (EEE) — measures
the encouragement of explanation/discussion among students,
graphical representation of information, application of knowledge/
creation, assigning less structured tasks, independent task solving,
working in pairs/small groups, and involving students in setting
evaluation criteria, self-evaluation, and evaluating the work of
others. One such example is the following statement: “T ask students
to explain the content they are learning to each other or to discuss
the content amongst themselves”

d. Encouragement of Understanding (EU) - the statements pertain
to activating previously acquired knowledge, initiating teaching with
intriguing tasks, encouraging drawing conclusions, connecting
information from various sources, correcting misunderstandings,
and linking information to everyday life situations. One such
example is the following statement: “I give students enough time
to explore and gain understanding of new concepts/content.”

e. Encouragement of Effort Investment (EEI) - the statements relate
to encouraging students that they can accomplish tasks, motivating
effort investment, attributing success to effort, and emphasizing the
value of knowledge. One such example is the following statement:
“I encourage students suggesting they can learn/accomplish a task”
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TABLE 2 Analysis of teachers’ responses concerning the SRL definition (N = 251).

Areas emphasized in

Examples of their claims

10.3389/feduc.2023.1281438

their definitions

SRL ...an active process, where students set goals, utilize various learning strategies, monitor their progress, and adapt to their 36

environment...
Learning autonomy students learn what they themselves or the teacher believe needs to be learned... you learn as much as you want... regular 48

and independent learning... with the application of their own learning methods and self-discipline. ..
Learning organization the student organizes their own learning... time, responsibilities 24
Planning (of learning, time) ...students independently plan their learning... study time... learning methods. .. 35
Goal-setting setting personal goals... the student determines the goal... 13
Intrinsic motivation students self-motivate. .. their motivation is to learn well... they learn without external motivation... 25
Learning strategies students independently find the best methods to learn... 46
Learning supervision students self-direct their learning. .. self-regulate/manage learning... monitor progress... adjust learning methods. .. 93
Active learning active learning... students active in the learning process... 7
Efficient learning students independently and effectively organize their learning and achieve success... with the goal of personal

development...
Evaluation students value progress... learning... self-evaluation 5
Effort investment students are willing to invest extra effort... 1
Responsibility for one’s own progress | ...students take responsibility for their learning... 4
Additional learning ...students expand their knowledge. .. 1
Behaviors directed to goals ...behaviors that achieve the goal... 1
Seeking help ...ask for help when something is not clear... 2
Positive motivation and emotions ...have positive motivational beliefs and emotions... 1
Adjusted learning ...adjusted to the students’ abilities, motivation, interests, and capabilities... students’ needs. .. 2
External regulation ...we guide students towards independent learning. .. 1
Long-term learning ...students have the goal of attaining knowledge on something permanently... 1
Do not know 3
No response 4

Teachers were asked to rate their agreement with these statements
on a scale from 1 (strongly disagree) to 5 (strongly agree), and the
subscales showed satisfactory reliability coefficients with Cronbach’s
alpha as follows (respectively): 0.90, 0.89, 0.83, 0.85, and 0.71.

2.3. Procedure

The research was conducted in the form of an online
questionnaire. Approval for conducting the research was obtained
from Ministry of Science and Education of the Republic of Croatia
(2019), the Ethics Committee of the University of Zadar, as well as
school principals. Teachers were informed about the research’s
purpose, objectives, and methodology, and their participation was
voluntary and anonymous. The questionnaire link was sent to school
coordinators who then forwarded it to the teachers. Filling out the
questionnaire took approximately 15 min.

2.4. Data processing

Considering that research tends to report different results in
relation to teachers’ knowledge and beliefs about SRL when using
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qualitative and quantitative methods (Dignath-van Ewijk and van der
Werf, 2012; Simi¢ Sagi¢ et al., 2021), in accordance with the advantages
and disadvantages of each, we measured the teachers’ knowledge of
SRL and their encouragement of SRL using both open-ended
questions and the SRL Encouragement Scale. We analyzed the
responses to open-ended questions qualitatively, conducted content
analysis, and presented response categories and frequencies.
Quantitative data were processed using descriptive and inferential
statistics (t-test, analysis of variance, Bonferroni test for post
hoc analyses).

3. Results

Table 3 presents the teacher responses (%) to the question of
whether they have heard of self-regulated learning, along with the
analysis of teachers” subjective definitions of SRL. Table 2 provides
an analysis of teacher response categories when it comes to
defining SRL.

One-third of the teachers stated that they have not heard of
SRL. Based on the data and the number of teachers who did not
respond or wrote that they did not know, it was found that 21.12% of
teachers are not familiar with self-regulated learning. In their
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TABLE 3 Analysis of familiarity and accuracy teachers’ definitions of SRL.

Have you ever heard of self-

regulated learning

10.3389/feduc.2023.1281438

Definition

Yes 169 67.60 Accurate definition 36 14.34
No 81 32.40 Partially accurate definition 162 64.54
Inaccurate definition 46 18.33
No response/do not know 7 2.79
Individual approach (depending on the class, students, subject)
Encouragement, fostering (resource assessment, positive motivational beliefs,
strengths)
Planning and organizing learning (34) (goals (23), strategies (2), time (2),
/ environment (4))
/ Diverse, i topics, sti tasks (11)
/ Promoting different learning strategies (6): active participation (5)
/ (via task designing, task/textanalysis (11), observation
/ Using different methods research (22)experiment (3) (teaching, independent error correction (3)
/ of teaching (4): revelation modelling/demonstration (5) sketching (5), concept mapping (17), knowledge organizers
[ (getting engaged in project work (12) creating tables, paraphrasing, summarizing (5)
| extracurricular activities) practical work (3) hierarchical organization, note-taking (3)
| guided leaming (3) learning with understanding (8),
’ modelling/demonstration identifying key concepts (10), clarification
| reverse classroom (3) <> critical thinking (8), expressing opinions, drawing conclusions
’ asking questions (2), conversation connecting "old and new”" knowledge (7)
collaborative leaming (21) linking information with personal experience (10)
peer teaching connecting with other subjects (3)
‘ games, creative tasks, quizzes (7), reward tasks comparing/using information from various sources (2)
students participate in selecting teaching methods, student questioning (2), open-ended tasks
l defining evaluation criteria (2) preparing p ions, posters, case studies
analysis of teaching methods (14)
l familiarization withlearning outcomes discussion (2), role-playing (4)
\. brief assessments, content divided into smaller units content organization, transformation, application,
‘. v
|
\ E ging positive emotions and negative @A), 5 7 -
'A‘ Encouragement, praise (15) Motivation (22), success as a stimulus, emphasizing self- Compaflson ofwor!'cmg meﬁ')ods, chang o8 appro.ach to 2problem
\ regulated learning outcomes, Beliefs about onesel flearning evaluation (15), Reflecting on effectiveleaming methods, improving work
\ Encouraging a positive attitude towards learning (2), Positive atmosphere (8), work Seeking help, providing peer assistance
\ i open ¢ ication (6), ¢ ive relationship, Monitoring/control Using ICT (4)
\ of performance and achi (15), enc task ¢ Providing <7 | Concentration (3)
assistance (2), Encouraging effort, patience, perseverance (7), Assigning tasks (5), Self-control
dditional assi Explanation, Giving instructions, guidelines (14), Reviewing,
practicing (9), Independence, independent work (25), Extra tutoring, cultivating study
habits.
Feedback (evaluation: for learning, aslearning, of whathas been
learned) (20)
Don't know Entry and exist cards (8)
Very difficult Self-evaluation (29)
Bad prior knowledge Self-reflection (6)
Non-developed work habits Peer assessment (13)
Motivating by grades Homework assessment
FIGURE 1
Teacher responses to the questions: "How do you encourage self-regulated learning in your practice? What approaches are most effective?” (N = 179).

definitions of learning, teachers predominantly emphasized
metacognitive monitoring/self-direction, independence, use of
learning strategies, and learning planning.

In similar fashion, we analyzed the teachers’ responses to the
questions in the second measurement point: “How do you encourage
self-regulated learning in your practice? What approaches are most
effective?” The results of the analysis are presented in Figure 1.

The teachers’ responses could have been grouped according to the
components of SRL (metacognitive, cognitive, motivational, and
contextual), the phases of SRL (preparation, performance, and self-
reflection), and the methods of encouraging SRL (direct/indirect).
Teachers most commonly referred to encouraging planning and
organization of learning, self-evaluation, autonomy, goal-setting,
inquiry-based learning, motivating, collaborative learning, providing
feedback, creating mind maps, promoting monitoring/performance
control, beliefs about the actor, and preparing presentations (Figure 1).

Teachers provided relatively high to very high assessments when
it comes to them encouraging SRL. Their estimates suggested that
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they mostly encouraged effort investment, followed by metacognition
and understanding, while having least encouraged learning planning
and organizational strategies, as well as elaboration and learning
evaluation (Table 4).

The Levene’s test showed that all variables have homogeneous
variance except for Encouragement of Understanding (which is why
a non-parametric test was additionally conducted ultimately yielding
the same results; for consistency in presentation, see the included the
parametric test). Statistically significant differences were found in
terms of gender in all components of promoting SRL except for
Encouragement of Effort Investment. Female teachers tended to
promote SRL to a greater extent (Table 5).

No differences in encouraging SRL were found based on teaching
experience and educational level (primary/secondary school -
grammar/vocational school).

The Levene’s test showed that all variables have homogeneous
variance except for Encouragement of Effort Investment (therefore, an
additional non-parametric test was conducted which yielded the same
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TABLE 4 Indicators of descriptive statistics for the SRL Encouragement Scale in the 1st measurement point (N = 251) and the 2nd measurement point
(N=179).

M, SD, M, SD,
Encouragement of learning planning and learning organization strategies 3.85 0.61 4.04 0.37
(ELPLO)
Encouragement of metacognitive monitoring of learning (EMML) 4.48 0.48 4.57 0.42
Encouragement of elaboration and evaluation (EEE) 3.77 0.61 3.89 0.34
Encouragement of understanding (EU) 4.43 0.41 451 0.62
Encouragement of effort investment (EEI) 4.68 0.40 4.75 0.56

TABLE 5 Testing the significance of differences in encouraging SRL with respect to gender (1st measurement point).

Encouragement of learning planning and learning organization strategies (ELPLO) 3.66 3.90 —2.48 0.01
Encouragement of metacognitive monitoring of learning (EMML) 4.28 4.53 -3.29 0.00
Encouragement of elaboration and evaluation (EEE) 3.44 3.85 —4.28 0.00
Encouragement of understanding (EU) 4.20 4.48 —4.36 0.00
Encouragement of effort investment (EEI) 4.60 4.70 -1.59 0.11

M, male teachers; W, female teachers.

TABLE 6 Testing the significance of differences in encouraging SRL based on subject status — science field (1st measurement point).

Encouragement of learning planning and 4.03 3.97 3.71 3.64 5.45 0.00
learning organization strategies (ELPLO)

Encouragement of metacognitive 4.53 4.57 4.37 4.37 3.40 0.02
monitoring of learning (EMML)

Encouragement of elaboration and 3.83 3.88 3.54 3.82 4.67 0.00
evaluation (EEE)

Encouragement of understanding (EU) 4.43 4.51 4.37 4.27 4.12 0.01
Encouragement of effort investment (EEI) 4.65 4.73 4.66 4.59 1.47 0.22

M, =social; M, =humanities; M; = natural; M, = technical.

results; for consistency in presentation, see the included the parametric
test). Statistically significant differences were found based on the
science field which the subject in question belongs to, in all
components of promoting SRL except for Encouragement of Effort
Investment. The Bonferroni test revealed that the difference in ELPLO
was statistically significant in relation to teachers whose subject
belongs to the humanities field and teachers in the natural and
technical field. The difference in EMML and EEE was significant
between teachers in the humanities and natural science field, while the
difference in EU was observed between teachers in the humanities and
technical field. Teachers in the humanities field tend to promote SRL
more than teachers in the natural and technical fields (Table 6).

The Levenes test further showed that the variables Encouragement
of Elaboration and Evaluation and Encouragement of Understanding
exhibited homogeneous variance, while the other three did not (hence,
for variables without homogeneous variance, nonparametric tests
were additionally conducted, which yielded the same results, but for
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consistency of presentation, see the included parametric test).
Statistically significant differences were found based on the subject
status (compulsory/elective) in ELPLO, EMML, and EEE, while
differences in EU and EEI were not statistically significant. Teachers
of elective subjects more strongly encouraged SRL (Table 7).

4. Discussion

Given the accelerated scientific, technological, and societal
advancements that require competencies which enable lifelong learning
and equip students to face the challenges of modern life, the self-
regulated learning (SRL) construct becomes extremely important in the
educational context, as well as outside of it. In order for teachers to
promote SRL, they need to comprehend the dynamics of SRL and the
dynamics of creating a learning environment that fosters SRL
(Boekaerts, 2002), which means they need to possess substantial content
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TABLE 7 Testing the significance of differences in promoting SRL based on subject status — compulsory/elective (1st measurement point).

Encouragement of learning planning and learning organization strategies (ELPLO) 3.83 4.11 —2.18 0.03
Encouragement of metacognitive monitoring of learning (EMML) 4.46 4.70 —2.40 0.02
Encouragement of elaboration and evaluation (EEE) 3.73 4.15 -3.30 0.00
Encouragement of understanding (EU) 441 4.57 —1.81 0.07
Encouragement of effort investment (EEI) 4.67 4.77 —1.15 0.25

M,, compulsory school subject; M, elective school subject.

and methodological knowledge about SRL (Askell-Williams et al., 2012;
Karlen et al, 2020). To gain a better understanding of teachers’
knowledge about SRL, we employed both qualitative (open-ended
questions) and quantitative (assessment scale) methods. Due to
limitations of scale-based self-assessments, which can prompt teachers
to evaluate aspects they have not previously considered, or lack sufficient
knowledge about and find unfamiliar, thus yielding desirable or
acceptable responses, we also implemented open-ended questions in the
questionnaire. To address the question of how much teachers know
about SRL, we asked if they have heard of the SRL construct and to
provide a subjective definition of SRL. The results of the quantitative
methodology revealed that one-third of the teachers had not heard of
the SRL construct. Although 68% of teachers have heard of SRL, an
analysis of teachers subjective definitions indicates that only 14% of
teachers accurately define SRL, while as many as 65% of teachers
provide partially accurate definitions of SRL. A slightly smaller
percentage (21%) of those who are unsure or inaccurately define SRL
compared to the percentage of those who have not heard of SRL could
be a consequence of the partially accurate definitions, given that the
substantial number of teachers stated that SRL is best defined as “..
learning that the student personally designs/regulates/directs...” An
analysis of the categories teachers use when defining SRL reveals that
teachers most frequently emphasize metacognitive strategies of
monitoring, regulating, and self-directing their own learning, as well as
autonomy in learning. Similar findings were reported by Dignath and
Sprenger (2020). In general, these results align with other authors’
findings that teachers’ knowledge of SRL is generally weak (Spruce and
Bol, 2015; Karlen et al., 2020) and that most teachers encourage student
autonomy (Dignath-van Ewijk and van der Werf, 2012). Teachers
mainly grant students autonomy in self-regulation, but they do not
adequately prepare them to handle new challenges (Bolhuis and Voeten,
2001). If students are only given autonomy without providing them with
the means to employ strategies, it is not beneficial for them (Kirschner
et al,, 2006). When defining SRL, teachers also highlighted learning
methods (cognitive strategies), planning and organizing learning, as
well as intrinsic motivation.

In order to see the ways in which, and the degree to which the
teachers promote SRL in students, we asked them the following: “How
do you encourage self-regulated learning in your practice? Which
methods are most effective?” (open-ended question), and we applied
the Self-Regulated Learning Encouragement Scale. In teachers’
responses, we can identify metacognitive, cognitive, motivational, and
contextual aspects of SRL, encouragement processes for SRL in
different learning phases (Zimmerman, 2002), as well as strategies for
direct and indirect promotion of SRL (Dignath-van Ewijk and van der
Werf, 2012). Teachers noted metacognitive aspects (planning,
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goal-setting, organization, monitoring, self-evaluation), cognitive
aspects (repetition, organization - mind mapping, tables, hierarchical
organization, elaboration — paraphrasing, summarizing, connecting
information, identifying key concepts, asking questions, mnemonic
techniques...), motivational aspects (motivation encouragement,
emotion regulation, beliefs about oneself...), and contextual aspects
(teaching methods: research, project-based learning, collaborative
learning, classroom atmosphere, etc.) of SRL. Individual approach,
planning and organizing learning, initiating teaching with stimulating
and interesting tasks and questions can be categorized as a process of
encouraging SRL before learning. Teachers predominantly listed
strategies for promoting SRL that can be associated with the learning
phases. Teachers reported using various teaching methods,
encouraging different learning strategies, fostering positive emotions,
regulating negative emotions, motivation, positive beliefs,
performance control, encouragement, praise, utilizing information
and communication technology, enhancing student concentration,
promoting self-control and independent work, giving instructions,
guidance, repetition or practice, assigning tasks, and so on. Student
self-evaluation, peer assessment, and providing feedback are processes
that can be linked to the post-learning phase. Given the complexity,
process-oriented nature, continuous timeline, variability, and cyclical
nature of self-regulated learning, some of these processes can occur in
all phases of SRL (encouragement, feedback, and self-reflection). In
terms of direct encouragement, processes include modelling, guided
learning, task/teaching analysis, comparing approaches, contemplating
effective learning methods, metacognitive monitoring, etc. Indirect
processes involve creating a learning environment (active teaching
and learning methods, encouraging positive and regulating negative
emotions, motivation, resource checking, beliefs about oneself,
classroom environment, etc.). Teachers most frequently mentioned
promoting planning and organization of learning, self-evaluation,
independence, goal-setting, inquiry-based learning, motivation
enhancement, collaborative learning, providing feedback, creating
mind maps, encouraging monitoring/performance control, fostering
beliefs about oneself, and preparing presentations. On the other hand,
when analyzing teachers’ self-assessments, they estimate that they
significantly promote SRL. They mostly encourage effort investment,
followed by metacognitive monitoring of learning and understanding,
while they least promote learning planning, organizational strategies,
elaboration, and learning evaluation. We can observe a certain
discrepancy between qualitative and quantitative data. It should
be noted that only a small number of teachers in their responses
covered a greater number of various SRL-encouragement processes,
while on an individual level, the answers were partial (the teachers
noted only a few means and processes they encouraged). A
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comprehensive image of the processes teachers can encourage is
obtained through collective analysis of all teacher responses.
Conversely, teachers provide more favorable self-assessments, but a
limitation is evident in the content of statements in the SRL
Encouragement Scale. In open-ended questions, teachers most
frequently mentioned promoting learning planning and organization,
self-evaluation, and independence in learning, while the assessment
scale showed the opposite trend. It is possible that the previous
examination using the SRL Encouragement Scale influenced teachers’
responses regarding the ways of promoting SRL in the second
measurement point, as there was an increase in the arithmetic means
on the SRL Encouragement Scale in the second measurement point.
However, this influence may not be strong since the order of results
across subscales did not change. In addition, individual teacher
responses continued to indicate a lack of knowledge about ways to
promote SRL. Despite this methodological limitation, teachers’
responses will serve for the revision of the SRL Encouragement Scale.
It should be highlighted that teachers did not spontaneously highlight
direct teaching of effective learning strategies. They mention
modelling and guided learning but in the context of content learning.
Teachers more frequently noted implicit and indirect
SRL-encouragement approaches. This is in line with the results of
previous research, which suggest that teachers prefer using active
teaching methods but do not instruct students on how to learn (de
Kock et al., 2005; Dignath-van Ewijk and van der Werf, 2012).
Students’” self-regulation is predicted by teaching metacognitive
strategies (planning, organization, goal-setting, self-monitoring, self-
evaluation) and creating a learning environment that demands and
enables SRL (Dignath-van Ewijk and van der Werf, 2012; Dignath-van
Ewijk and Biittner, 2013). Although most teachers agree with the
concept of supporting their students to become self-regulated learners,
many express uncertainty about how to do so (Perry et al., 2008).
Therefore, understanding whether teachers know how to enhance
their students’ SRL, and at what level to initiate this education is
crucial for teaching SRL. The more teachers know about SRL, the
greater the likelihood that they will be able to promote it in their
students (Paris and Winograd, 2001; Spruce and Bol, 2015). In other
words, if teachers do not possess well-developed knowledge about
learning, it is unlikely that they will effectively guide their students in
developing knowledge of cognitive and metacognitive learning
strategies (Askell-Williams et al., 2012). In general, we can conclude
that teachers partially understand what SRL is, and within a limited
scope, they tend to encourage SRL by emphasizing self-direction and
autonomy, which reflects implicit and indirect encouragement. In
other words, the first hypothesis has been confirmed.

The testing of differences in promoting SRL based on gender in this
study revealed that female teachers significantly encourage all
components of SRL, except for effort investment, which is in line with
the results obtained by Elmas et al. (2011) and Yan (2018). Chen (2000)
discussed gender roles in teaching with respect to feminine and
masculine characteristics, emphasizing that women tended to be “caring
teachers” who more often used student-centered, active, and
constructivist teaching methods, while men tended to adopt a teacher-
centered approach, maintaining an authoritative figure that aligns with
their societal role. Although some studies show that older teachers
provide less support for self-regulated learning (Peeters et al., 2015) and
that teachers in lower grades of primary school (up to the 6th grade)
mostly encourage self-regulated learning (Moos and Ringdal, 2012), our
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study did not find differences when it comes to encouraging SRL with
respect to teaching experience and educational level (primary/
secondary school - gymnasium/vocational). While Fauzi and Widjajanti
(2018) found that mathematics teachers more frequently use teaching
techniques that promote SRL, Coggin (2020) did not find differences
among teachers of different subjects; our research shows that SRL is
most encouraged by teachers in the humanities, followed by the social
sciences, then the natural sciences, and finally the technical fields,
although the differences are mostly statistically significant between
teachers in the humanities and those in the natural sciences and
technical fields. It's possible that teachers in the natural sciences and
technical fields lack pedagogical and methodological knowledge more
than teachers in the humanities and social sciences. Teachers of elective
subjects tend to encourage learning planning and organizational
strategies, metacognition, elaboration, and evaluation more than the
teachers of compulsory subjects. This finding is not surprising since
elective subjects attract motivated students who choose the subject
based on their abilities and interests. It's possible that teachers adopt a
more relaxed approach and are more willing to experiment with various
teaching methods in said elective courses.

The research provides insight into teachers’ knowledge and ways of
encouraging SRL among teachers in Croatia. Teachers exhibit weak
knowledge of SRL, i.e., lack of competencies in the field of SRL. A
collective analysis of responses of all teachers regarding ways to
encourage SRL suggests that teachers are capable of promoting all SRL
components (cognitive, metacognitive, motivational, and contextual)
and processes across different SRL phases (preparation, execution, and
reflection), even though this is not evident in their individual responses.
These results confirm the theoretical foundations of SRL and the ways
to encourage it. The results also indicate insufficient use of direct explicit
demonstration of self-regulation strategies with explanations of why,
when, and how to apply specific strategies in terms of informed
instruction and self-control training. The data also indicates that SRL
encouragement depends on teacher characteristics (gender), subject
area, and subject status. Its advantage is that it combines both qualitative
and quantitative methods, which provides us with a clearer insight into
their SRL knowledge and ways of encouragement. The limitations of
this research primarily refer to a convenience sampling method and
contextual specificity, making the results difficult to generalize.
However, considering the heterogeneity of the sample (in terms of
gender, teaching experience, school type, subject field, and subject
status), and the fact that the results on SRL knowledge and the ways of
SRL encouragement align with the findings of other authors, the data
has indicative value. Of course, encouraging SRL among teachers also
depends on the educational policies of each country, such as the
transition from a traditional content- and teacher-centered approach to
a student-centered, constructivist approach, and these differences across
educational contexts are to be taken into consideration. Future research
could focus on comparing SRL encouragement across different cultures
or educational contexts. Nevertheless, the conducted research has
significant practical implications. In 2019, the Ministry of Science and
Education in Croatia introduced a curriculum decision on the topic
“Learning to Learn” for primary and secondary schools, and yet only a
small number of teachers possess the necessary knowledge about SRL
and ways of encouraging it. In other words, it’s important to develop
models for enhancing and strengthening teachers’ knowledge and
competencies in fostering SRL within the educational system. These
models should be integrated into training programs for both current
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teachers and future educators. These programs ought to be aimed at
developing teachers” content knowledge about the nature and dynamics
of SRL, as well as improving their pedagogical knowledge and teacher
competencies: both their own competencies in SRL (teachers as self-
regulated learners) and their competencies in teaching, diagnosing, and
supporting SRL in the classroom (teachers as agents of SRL). There
should be a particular emphasis on direct and explicit teaching,
informed training, and self-control training for students. The results
also suggest that greater attention should be devoted to enhancing
teaching competencies among male teachers, teachers in technical and
natural sciences fields, as well as teachers of compulsory school subjects.
Future research should continue to explore the role of different factors
at the level of teachers, students, schools, and educational systems when
it comes to encouraging SRL.
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