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This study explores pre-service teachers’ (PSTs’) ways of understanding, observing, and supporting self-regulated
learning (SRL). The implementation of an open-ended questionnaire (N = 118) was followed by a qualitative
analysis based on Zimmerman’s SRL framework. The PSTs reflected on their understanding of the phases of SRL:
forethought, performance, and reflection. The PSTs demonstrated a theoretical understanding of SRL but a
weaker understanding of how to observe and support students’ SRL skills and their development. The findings

have practical implications for teacher education and teachers’ professional development.

1. Introduction

A recent emphasis in education has been on continuous and lifelong
learning, which highlights the ability of individuals to regulate their
own learning (de Ruig et al., 2023; Dignath & Veenman, 2021).
Self-regulated learning (SRL) is defined as an active approach to learning
in which students plan, monitor, direct (or redirect), and reflect on their
personal learning processes and progress (Pintrich, 2000; Zimmermann,
2000). As a result, SRL can promote positive learning outcomes and the
well-being of students (Cleary & Platten, 2013; Kistner et al., 2010) by
increasing motivation to learn (Dignath & Biittner, 2008) and support-
ing the development of cognitive and social skills (Wolters, 2011). It is
recommended that students receive support in their SRL development
throughout their education, starting from an early age in preschool and
primary education (Dignath & Biittner, 2008; Montroy et al., 2016;
Perry & VandeKamp, 2000). The fundamental function of SRL skills is to
prevent students from developing ineffective learning strategies when
developing learning and self-efficacy beliefs (Montroy et al., 2016;
Perry, 1998).

Despite the importance of SRL skills in today’s rapidly changing and
continuous learning—oriented world, relatively little attention has been
paid to the competencies and intentions of teachers and pre-service
teachers’ (PSTs) in relation to promoting SRL in the classroom
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(Dignath & Biittner, 2018; Perry et al., 2008). In recent years, the focus
of SRL research has shifted from directly training SRL skills to training
teachers to support students in SRL (Kramarski, 2018; Kramarski &
Kohen, 2017). However, the ways in which teachers can support stu-
dents’ SRL development and which kinds of SRL teaching practices
effectively promote SRL development are still poorly understood
(Dignath & Veenman, 2021; Michalsky & Schechter, 2013).

Teacher education plays a key role in supporting PSTs’ own SRL
skills and their ability to support students’ SRL skills in the future, so SRL
content should be included in teacher education. Opportunities for PSTs
to construct an understanding of SRL, develop SRL skills, and practise
teaching SRL could increase the number of students with academically
effective approaches to learning (Gan et al., 2020; Perry et al., 2007).
However, relatively little research has been conducted to explore PSTs’
understanding of SRL at a conceptual level and their understanding of
how SRL can be observed and supported in pedagogical practice in
authentic classroom interactions. Therefore, the aim of this study is to
explore PSTs’ insights into understanding, observing, and supporting
SRL.
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Table 1
The code protocol of the analysis.
Themes Category Subcategory Description o
Forethought Motivation Student: Motivational regulation Regulation of one’s own willingness to learn, enthusiasm and general motivation to 0.92
phase learn.
Teacher: Motivating Using different incentives to motivate and encourage students to learn. 0.94
Strategic planning Student: Strategic planning skills One’s ability to organize or make plans for their own learning. 0.94
Teacher: Strategic planning Teaching strategic planning or supporting the planning process 1.0
support
Learning capabilities Student: Self-efficacy One’s ability to conceptualise their own abilities, strengths, and weaknesses. Self- 0.77
recognition awareness during learning process.
Teacher: Learner knowledge Knowing or getting to know one’s own learners and supporting and guiding them 0.88
individually while noticing differences.
Goal setting Student: Goal setting Setting goals, considering a suitable learning goal. 0.83
Teacher: Goal setting support Supporting the choosing of a suitable learning goal, guiding learners towards goal 0.81
setting process.
Observing SRL Teacher: Observing students’ Observing leaners’ skills related to the forethought phase 0.70
forethought
Performance Goal-oriented work Student: Goal-oriented learning One’s own orientation towards learning and actively taking their own learning inan  0.71
phase appropriate and goal-oriented direction.
Teacher: Creation of supportive Modifying the learning environment and tasks to enable self-regulation in learning. 0.90
learning environment
Learning strategies Student: Use of learning strategies Fluent use of learning strategies. Making choices related to suitable learning 0.88
strategies.
Teacher: Teaching learning Teaching different learning strategies and supporting learner in choosing suitable 0.74
strategies strategies
Need of support Student: Help-seeking behaviour Help-seeking or non-help-seeking behaviour. Learner asking questions in learning. 0.70
Teacher: Regulation of support Supporting learners when needed. Supporting learners and taking their ages and skills ~ 0.80
into account.
Metacognitive Student: Self-monitoring Understanding that learning is for themselves, and they are responsible of their own  0.87
monitoring learning.
Teacher: Support of self- Giving learner the opportunity to take responsibility for their learning, giving learners ~ 0.95
monitoring space to make their own decisions.
Self-control Student: Self-control One’s self-control during the learning process. Ability to concentrate, self-initiative 0.88
working, control of learner’s own activities.
Teacher: Support of self-control Supporting and teaching learners’ self-control verbally by giving advice and 0.77
nonverbally being an example of regulating one’s own behaviour.
Time management Student: Time management skills Timing and scheduling one’s own learning, staying on time. 0.93
Teacher: Teaching time Supporting or teaching time management. 1.0
management skills
Observing SRL Teacher: Observing students’ Observing leaners’ skills referred to performance phase 0.92
performance
Feedback Student: Learning from feedback Using received feedback (from a teacher or a peer) as an instrument for learning. 0.70
Reflection Feedback Teacher: Feedback Teacher giving feedback to a learner. 0.77
phase Reflection Student: Self-reflection Self-reflection and self-assessment after learning. 0.86
Teacher: Observing students’ Observing leaners’ skills related to reflection phase 1.0
reflection
Assessing SRL Teacher: Assessing SRL through Teacher assessing SRL through learner’s achievements and learning outcomes, for 0.92
learning achievements example, by using summative assessment tools or learning analytics.
Teacher: Assessing SRL through Dialogues between teacher and learner and making SRL assessment based on these. 0.81

dialogue

2. Theoretical framework

student (Pintrich, 2000; Zimmerman, 2002).

2.1. Self-regulated learning

Self-regulated learning has been recognised as an important learning
skill, and a student with high SRL skills is often described as a person
who believes in their own abilities and is willing to learn and improve
their skills (Pintrich, 2000). Students with high SRL skills are aware of
their strengths and weaknesses, control their emotions when necessary,
and actively use a variety of activities to regulate their learning (Boe-
kaerts, 1995; Endedijk et al., 2012). They achieve these goals by
acknowledging and reflecting on their own role in the learning process,
setting goals, and planning and monitoring learning processes (Endedijk
et al., 2012). Furthermore, it has been argued that motivational and
emotional regulation factors play a crucial role in initiating and main-
taining learning-oriented behaviour (Wolters, 2003), as they shape SRL
processes by strengthening, directing, or maintaining motivational and
emotional SRL strategies (Bakhtiar et al., 2018; Wolters, 2003).
Self-regulated learning is not an innate trait, which means that cogni-
tive, motivational, and emotional regulation strategies can be learned;
they are dynamic and contextual processes under the control of the

Self-regulated learning is commonly defined in terms of the dynamic
phases of learning, and most SRL theories have included cycles corre-
sponding to the phases before, during, and after learning when SRL takes
place (e.g. Pintrich, 2000; Winne & Hadwin, 1998). A widely accepted
and utilised model in the research literature is Zimmerman’s (2000)
three-phase model, which is based on social cognitive theories and
consists of forethought, performance, and reflection phases. More ele-
ments have been retroactively added to these phases to enlarge the
metacognitive processes of SRL (Zimmerman & Moylan, 2009). Ac-
cording to Zimmerman’s cyclical model (2000), the forethought phase
involves students’ efforts to prepare for the upcoming learning process
with two interrelated components, task analysis and self-motivational
beliefs. An important form of task analysis involves goal setting and
strategic planning. Self-motivational beliefs refer to the process of ori-
enting oneself towards the learning process. The performance phase
involves methods of self-monitoring and self-observation that help stu-
dents progress with a learning task in a learning situation.
Time-management skills and help-seeking behaviour while learning are
examples of strategic processes that help students complete their tasks
and achieve their goals. Finally, the reflection phase consists of
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Table 2
PSTs’ insights regarding understanding SRL.
SRL phase SRL skills n (%) of
participants

Forethought phase n = 80 (67.8 Motivational regulation 38 (32.2 %)

%) Goal setting 39 (33.1 %)
Strategic planning 29 (24.6 %)
Self-efficacy 24 (20.3 %)

Performance phase n = 103 (87.3  Self-control 77 (65.3 %)

%) Use of learning 53 (44.9 %)
strategies
Goal-oriented learning 45 (38.1 %)
Self-monitoring 36 (30.5 %)

Help-seeking behaviour 36 (30.5 %)
Time management 29 (24.6 %)
skills

Self-reflection

Learning from feedback

Reflection phase n = 47 (39.8 %) 38 (32.2 %)

19 (16.1 %)

self-evaluations and self-reactions, through which students reflect on the
experience and potentially learn from it.

2.2. The Teacher’s role in observing SRL

In general, SRL originates in social cognitive theory (Bandura, 1986)
and involves more than the students’ personal processes, which are
thought to be reciprocally influenced by environmental and behavioural
events (Bandura, 1986; Zimmerman, 1989). This means that the
development of SRL can be observed and supported, and teachers play a
crucial role in this process (de Boer et al., 2018; Dignath & Veenman,
2021).

Previous studies have developed various ways of observing and
assessing SRL, such as subjective self-reports, classroom observations,
interviews, and multi-method approaches (see, e.g., Boekaerts & Corno,
2005; Dorrenbacher-Ulrich et al., 2021; Heirweg et al., 2019; Zimmer-
man & Martinez-Pons, 1986). However, there has been limited research
on teachers’ methods of observing students’ SRL in practice. A small
number of previous studies have found that teachers rarely have a
comprehensive understanding of the complete SRL cycle — teachers’
often focus their assessment on cues unrelated to SRL or have other
demonstrable misconceptions related to assessment (Dignath &
Sprenger, 2020; Karlen, Hirt, et al., 2023). However, to properly pro-
mote students’ SRL skills, teachers need to understand students’ needs
and strengths through observation and assessment (Karlen et al., 2020,
2023; Michalsky, 2017). Bolhuis and Voeten (2001) found in their
classroom observations that teachers observe their students between
lessons by listening and observing their learning, but this is rarely a
consistent part of their teaching. Furthermore, teachers were found to
mainly use offline assessment approaches (e.g. questionnaires, in-
terviews, reflective discussions, and learning diaries) rather than online
approaches (e.g. observations during learning and log traces), and
teachers showed low variability in their SRL assessment activities
(Karlen, Hirt, et al., 2023; Michalsky, 2017).

Whitebread et al. (2009) reported observational tools for assessing
SRL in young children that allow educators to utilise checklists that

Table 3
PSTs’ perspectives on teachers’ ways of observing and assessing SRL.
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include emotional, social, cognitive, and motivational aspects. Koivu-
niemi et al. (2021) reviewed existing instruments for assessing SRL in
primary, middle, and secondary schools, and their findings suggested
that more can be done to measure students’ SRL skills at different phases
of the regulated learning cycle. They recommended that SRL supports be
designed to explicitly target motivation and emotion regulation and to
recognise the differences between SRL phases (i.e. forethought, perfor-
mance, and reflection [Zimmerman, 2000]). Overall, previous research
designs have emphasised the cognitive aspect of SRL and its forethought
and performance phases, while less research has focused on reflection
and evaluation and their support (Koivuniemi et al., 2021).

2.3. The Teacher’s role in supporting SRL

Previous research (Dignath & Veenman, 2021; Pino-Pasternak et al.,
2014) has shown that the practice of supporting SRL as part of teaching
and learning in the classroom is relevant to students’ engagement in
SRL, and that there are teaching practices and elements of the learning
environment that promote students’ engagement in SRL. According to
these elements, to support SRL the teacher can provide complex and
meaningful activities through which students can influence their own
learning and learning methods by, for example, selecting the level of
challenge and the learning environment and deciding on the amount of
support that is needed (Perry, 1998; Perry & VandeKamp, 2000).
Recently, research has focused on developing training models and tools
through which teachers can support students in SRL (e.g. Alvi & Gillies,
2018; Dignath & Biittner, 2018). For example, Dignath and Biittner
(2018) studied primary and secondary school teachers’ knowledge,
beliefs, and ways of supporting SRL through classroom observation and
found that teachers could benefit from learning about SRL strategies and
metacognition. According to Dignath and Veenman’s (2021) systematic
review of classroom observations of SRL, teachers can promote students’
SRL skills directly by teaching strategies and indirectly by creating a
learning environment that allows students to regulate their own
learning. That study discovered a significant positive relationship be-
tween the teaching of SRL and students’ use of SRL strategies; however,
it also found that teachers tended to promote SRL indirectly by creating
a learning environment that encouraged SRL and that this approach was
not an effective way to support SRL — the direct teaching of strategies
was also needed. The review further found that very little direct teaching
of metacognitive strategies was being used to support SRL; these find-
ings were consistent across countries, school types, and subjects. Alvi
and Gillies (2018) studied how teachers supported students’ SRL in
classroom practice, and their case study revealed that teachers facili-
tated the process of learning by clearly establishing the necessary goals
for supporting students’ SRL. Although teachers can potentially
contribute a great deal to their students’ SRL, it appears that teachers are
not sufficiently supportive of SRL and may lack the confidence to
explicitly teach and support SRL strategies (Dignath & Biittner, 2018;
Hattie & Yates, 2014). For instance, teachers rarely spend enough time
explaining SRL strategies, asking students questions about the learning
process, or providing necessary learning strategies when creating
educational environments that allow students to engage in SRL (Bolhuis
& Voeten, 2001; Dignath & Biittner, 2008). Although studies have

Observing and assessing SRL

Ways of observing and assessing SRL

n (%) of participants

Observing phases of SRL n = 84 (71.2 %)

Assessing SRL through achievements and dialogue n = 65 (55.1 %)

Observing learner’s forethought

Observing learner’s performance

Observing learner’s reflection

Assessing SRL through learning achievements
Assessing SRL through dialogue

17 (14.4 %)
72 (61.0 %)
24 (20.3 %)
47 (39.8 %)
35 (30.0 %)
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Table 4
PSTs’ perspectives on teachers’ ways of supporting SRL.
SRL phase SRL support skills n(%) of
participants

Motivate students

Increase students’ knowledge
Support goal setting

Support strategic planning
Create supportive learning
environment

Regulate support

Support executive functioning
skills

Give responsibility

Teach learning strategies
Teach time management
strategies

Provide feedback

Forethought phase n = 69
(58.5 %)

39 (33.1 %)
37 (31.4 %)
20 (16.9 %)
10 (8.5 %)

Performance phase n = 95 71 (60.2 %)
(80.5 %)
44 (37.3 %)
31 (26.3 %)

24 (20.3 %)
22 (18.6 %)
7 (5.9 %)

Reflection phase n = 17
(14.4 %)

17 (14.4 %)

shown the importance of feedback for the development of students’ SRL
skills (Butler & Winne, 1995), the current level and kind of feedback is
usually neither sufficiently informative nor included as SRL support
(Bolhuis & Voeten, 2001; Koivuniemi et al., 2021). Overall, teachers
have been found to have limited knowledge of how to support SRL (e.g.
De Smul et al., 2018; Dignath-van Ewijk & van der Werf, 2012; Spruce &
Bol, 2015). Despite evidence that teaching can improve SRL (Perry &
Rahim, 2011), there is still only limited understanding of how teachers
can most effectively support students’ SRL in classroom interactions
(Dignath, 2008; Dignath & Veenman, 2021).

2.4. Teacher education and practices to support PSTs’ understanding of
SRL

Concerns about the state of PSTs’ knowledge of SRL are evident in
the research literature (Dignath & Sprenger, 2020; Lawson et al., 2019,
2023). Previous research has shown that individuals’ beliefs influence
their behaviour (Pajares, 1992). Therefore, it is important to understand
PSTs’ perspectives on SRL in order to support their professional devel-
opment as future teachers. Previous research has integrated SRL in-
terventions into initial teacher education to activate PSTs’ own SRL and
teaching and to implement the promotion of SRL early in teacher edu-
cation (Kramarski & Kohen, 2017; Kramarski & Michalsky, 2010;
Naykki et al., 2021; Perry et al., 2008). For example, Kramarski and
Kohen (2017) used an intervention study based on Zimmerman’s (2000)
cyclical model to explore PSTs’ development in SRL as students and as
teachers; their findings highlighted that PSTs are also students who need
to be guided to improve their SRL skills. In Perry and VandeKamp’s
(2000) study, PSTs shared a common goal of helping students become
independent and effective students, but they were not confident in their
judgments about how much support their students needed or what type
of support would be most effective. In the study, the researchers offered
PSTs and their experienced mentor teachers a range of practices that
would help the PSTs support SRL in primary school education. Through
a year-long teacher training programme that included SRL-related
coursework, classroom practice, mentoring, and professional develop-
ment activities, PSTs learned how to support the development of SRL in
their students. The results of Perry and VandeKamp’s (2000) study
suggested that even novice teachers can learn complex pedagogical ac-
tivities with appropriate support and mentoring. However, more
research is needed to understand how PSTs understand SRL and what
kind of support PSTs require to expand and evolve their teaching prac-
tices to support the development of students’ SRL skills (Lawson et al.,
2023; Michalsky & Schechter, 2013; Perry et al., 2008; Porter &
Peters-Burton, 2021).
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3. Aims and research questions

This study aims to explore PSTs’ insights on understanding,
observing, and supporting SRL. The research questions are as follows:

1. How do PSTs understand the concept of SRL?

2. What methods do PSTs describe for observing and assessing students’
SRL?

3. What methods do PSTs describe for supporting students’ develop-
ment of SRL skills?

4. Methodology and methods
4.1. Teacher education in Finland

In Finland, teacher education takes place in universities and uni-
versities of applied sciences. Pre-primary and primary school teachers
(pupils aged 5-12), special education teachers (all ages), and subject
teachers (pupils aged over 12) are trained at universities, while voca-
tional teacher training (adolescent and adult students) is organised at
universities of applied sciences. Teachers trained at universities must
complete both pedagogical and field-specific studies. Teacher education
in Finland is at the bachelor’s (pre-primary teachers), master’s (primary
school, special education and subject teachers), or postgraduate level
(vocational teacher). Teacher education programmes use different
teaching and learning environments (face-to-face, online, and hybrid)
and various teaching and learning methods (e.g. self-study courses,
written examinations, essay writing, and group work), including
teaching practice. In Finland, student-centred learning, including SRL, is
a common pedagogical approach that is also a part of the curricula at
different school levels (see, e.g., Kumpulainen, 2018). Therefore, SRL is
quite often part of teacher education programmes, and PSTs are ex-
pected to be familiar with the topic.

Participants and Procedure This qualitative questionnaire study
involved 118 participant PSTs (76% female, 16% male, and 8% other or
did not indicate gender) from four higher education institutions in
Finland. The participants voluntarily participated in the study during
teacher training courses. Of the participating PSTs, 53 (44.9%) were
studying to become primary school teachers, 47 (39.8%) to become
vocational teachers, 9 (7.6%) to become subject teachers, and 2 (1.7%)
to become special education teachers; 7 (6.0%) did not specify their
educational background. Their ages ranged from 23 to 56 years, with a
mean of 32.6 years and a standard deviation of 9.1. Their teaching
experience ranged from 1 year to more than 9 years; the mean was 3.6
and the standard deviation 2.3.

4.2. Data collection and analysis

Data were collected in the spring of 2022 using an online question-
naire that included multiple-choice questions and open-ended ques-
tions. This article focuses on PSTs’ responses to the open-ended
questions about SRL and teachers’ ways of observing and supporting
students’ SRL. This rich data set was qualitatively analysed on its own to
enable a broad and accurate reporting of participants’ understanding of
SRL (Lincoln, 2021). The quantitative part of the data (the
multiple-choice questions) focused on the participants’ own SRL skills
and skills to scaffold SRL and will be reported elsewhere. The
open-ended questions were as follows: (a) How do you understand SRL?
(b) How can one improve SRL skills in practice? (c¢) How can a teacher
support students’ SRL skill development? (d) How can a teacher observe
the development of students’ SRL? and (e) How can a teacher know if a
student in the class has high or low SRL skills?

Data analysis was organised using qualitative content analysis (Hsieh
& Shannon, 2005) and by combining concept-driven and data-driven
approaches (Schreier, 2012). The analysis was carried out in the
following order: familiarising with the data, designing the coding
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protocol, coding and categorising the data by using the Atlas.ti analysis
programme, reporting the number of respondents in each category, and
evaluating the reliability of the analysis.

The initial coding protocol was developed after two researchers
independently read through all the data several times. Before discussing,
both researchers took notes on the data and identified themes related to
SRL. In general, qualitative content analysis may include concept-driven
categorisations, especially regarding the main categories (Schreier,
2012). Zimmerman’s (2000) process model of SRL phases (forethought,
performance, and reflection) served as the basis of the coding protocol to
analyse insights related to PSTs’ understanding of SRL in general and the
ways in which teachers can observe and support students’ SRL. Zim-
merman’s cyclical model of SRL has been widely used in SRL research
into students’ SRL skills and their support by teachers (Koivuniemi et al.,
2021; Kramarski & Kohen, 2017; Lombaerts et al., 2007).

When analysing open-ended questionnaire data, extensive coding
may be required because of the wide variety in responses (Reja et al.,
2003). Therefore, in addition to Zimmerman’s (2000) SRL model, pre-
vious research was used to capture PSTs’ perspectives on observing and
supporting SRL (see, e.g., Alvi & Gillies, 2018; Butler & Winne, 1995;
Dignath & Veenman, 2021; Karlen, Hirt, et al., 2023; Koivuniemi et al.,
2021; Whitebread et al., 2009; Zimmerman & Moylan, 2009). By
following the previous studies, it was possible to connect Zimmerman’s
(2000) model of student’s ways of regulating their own learning to the
teacher’s role in SRL strategies and development. To fully explore the
topic, this study incorporated data-driven strategies in addition to the
concept-driven approach (Schreier, 2012). This combination of ap-
proaches is commonly utilised to reflect the fact that main categories are
from theories, while the creation of subcategories is based on data
(Schreier, 2012). This protocol is evident in the construction of sub-
categories (see Table 1), which is consistent with Zimmerman’s (2000)
framework, but it also incorporates views from other prior studies and
the data-driven approaches to obtain a wide range of perspectives. For
example, feedback and the creation of a supportive learning environment
both emerged from the data and have been observed to be supportive
instruments for SRL (Butler & Winne, 1995; Dignath & Veenman, 2021);
therefore, these subcategories were added to the coding scheme.

After discussing and creating the coding protocol, the researchers
began coding the data into thematic units using Atlas.ti 23 software. The
analysis proceeded by categorising the data into phases of SRL and
implementing subcategories within each phase (see Table 1 for an
example of category coding). During the analysis, participants’ re-
sponses were grouped into categories by identifying when they
described SRL as a skill, the ways in which teachers can observe the
development of SRL skills, and the ways in which teachers can support
the development of SRL. Each time a participant’s response included a
description of these named categories, part of the reflection was coded to
the specific theme.

In the next stage of the analysis, the coded reflections were further
analysed by counting the frequency of responses in each category. The
researchers noted that the participants built up their understanding of
SRL throughout the process of answering the open-ended questionnaire
- they expanded on their previous answers and sometimes repeated
themselves. After determining the number of respondents in each cate-
gory, the reliability of the analysis was analysed. Krippendorff’s alpha
binary (a) was used to assess the agreement of the coding of the main
categories and subcategories. Two independent researchers coded 40%
of the data, and Krippendorf’s alpha values for different subcategories
were between 0.70 and 1.0, representing good to perfect agreement
(Neuendorf, 2016). The value was counted in the Atlas.ti analysis pro-
gramme. Reliability by code is presented in Table 1.

5. Results

The results of this study are presented in three sections according to
the research questions: PSTs’ (a) conceptual understanding of SRL and
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their views on (b) observing and (c) supporting SRL development. In
each section, the findings follow the basic three-part SRL structure
(phases of forethought, performance, and reflection; Zimmerman,
2000).

5.1. How do PSTs understand SRL?

In this study, PSTs viewed students” SRL through the different phases
(forethought, performance, and reflection), identified multiple targets of
SRL (e.g. cognitive and motivational regulation), and referred to various
SRL strategies (e.g. time and resource management strategies and
increasing the self-efficacy of learning). When asked to define and
describe SRL, the PSTs (N = 118) most often reflected on skills related to
the SRL performance phase (n = 103), followed by the SRL forethought
phase (n = 80); the participants mentioned SRL reflection skills (n = 47)
the least often in their written responses (see Table 2).

When defining SRL, the PSTs described the forethought phase by
describing the skills that help students plan their learning processes. The
PSTs mentioned motivational regulation and goal setting most often,
which, according to one of the participants (S21), ‘creates a flow that
guides the whole learning process’. The PSTs also described strategic
planning, the importance of planning the overall learning process, and
identifying the subtasks necessary to complete the task. One of the
participants (S110) summarised SRL as ‘knowing what, when, where,
and why the learning process should be carried out’. Several PSTs also
stated that it is important to have self-efficacy in learning and to know
one’s personal learning needs, strengths, and weaknesses, combined
with other SRL skills.

‘The [self-regulated] students know their weaknesses and strengths
as learners. They know different learning techniques and use them to
their advantage to learn best. Self-regulated learning is also goal-
oriented and planned’ (S30)

‘A student knows how they learn best and can work according to this’
(S89)

Of the three phases of SRL, the PSTs most often associated SRL skills
with the student’s performance phase. The participants highlighted the
student’s self-control as a crucial part of SRL, i.e. the ability to control
their actions while achieving the learning goals and objectives. In
addition, the PSTs identified the fluent use of learning strategies when
performing a learning task — the ability to use various strategies and
tools and to choose the most appropriate environment for facilitating
learning — as an important SRL skill. Several PSTs considered goal-
oriented learning, in which goals are given by the teacher, set inde-
pendently, or set with the help of the teacher, to be central to purposeful
learning. Some PSTs approached the goal-oriented mindset by defining
what it is not about: ‘A low-achieving student does not know how to
focus on the target activity, does not understand the learning goals, or is
not interested in working towards them’ (S63).

The PSTs mentioned that self-monitoring is a key skill in self-
regulating one’s own learning. They believed that students with high
SRL skills can monitor and take responsibility for learning outcomes and
act to direct or (re)direct their learning processes. Although self-
monitoring was only seen as a strength, help-seeking behaviour was
seen from two perspectives. Most of the PSTs thought that the need to
ask for help reflected high SRL, while others thought that asking for and
accepting help could be an indicator of low SRL skills:

‘[It is important to] remind them not to bang their head against the
wall for too long and to remind them that the student can contact the
teacher. Just knowing that can help the student to find a solution on
their own’ (S20)

‘I think that self-regulated learning is straightforward and uncom-
plicated learning. That is, someone teaches you something — you
learn it. In addition, in some ways, I associate it with when the
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teacher gives the students a task from a textbook, and they do it
without any major challenge or instruction or help from the teacher’
(S86)

In the performance phase, time-management skills were also seen as
part of the SRL strategies. The importance of time scheduling was
mentioned as a way to ‘learn to manage their own schedules’ (S89) and
to facilitate ‘successful completion of the scheduled tasks’ (S93).

Lastly, SRL related to the reflection phase was the least frequently
mentioned in this study. Reflection skills were mostly understood as the
ability to self-evaluate one’s own learning, described as the ability to
analyse one’s learning and identify areas for growth, which helps the
student learn from mistakes and successfully complete tasks. Self-
evaluation was interpreted as a future-oriented skill that supports the
student in the process of constant and continuous learning: ‘In self-
regulated learning, the student wants to improve him/herself and is
willing to reflect on his/her way of thinking and acting in learning.
Learning is perceived as processual and continuous’ (S31).

A few of the PSTs mentioned that feedback can be used as a learning
tool to improve one’s own learning. Despite the low frequency of this
observation, one of the participants (S20) described how ‘the value of
feedback is extremely important in learning how to regulate one’s
learning’. The PSTs did not describe the structure of such feedback in
detail. Instead, it was rarely and briefly mentioned as a tool that the
student could use to improve self-efficacy and overall future
performance.

‘Students’ performance should be evaluated, and in this case the
students themselves play a key role in evaluating their own perfor-
mance with the support of the teacher’s feedback. In this way, stu-
dents can see themselves as part of the learning process and learn to
recognise the skills they already have to achieve learning’ (S109)

In conclusion, the participants primarily associated SRL with various
forethought- and performance-related skills rather than emphasising the
importance of reflection and feedback in SRL.

5.2. What methods do PSTs describe for observing and assessing students’
SRL?

When asked to describe teachers’ ways of observing students” SRL
skills and their development, the PSTs mentioned various ways of
observing SRL phases and assessing SRL skills (Table 3). Eighteen per
cent of the respondents did not answer the questions about observing
SRL skills and their development. The following results follow the basic
order of the SRL phases, followed by the results on assessing SRL.

According to the PSTs, by observing the student the teacher can see
how well the students’ SRL skills are developed and how the student is
participating in that development. The PSTs’ responses on observing
students were divided into subcategories according to the SRL phases:
observing students’ forethought (n = 17), observing students’ perfor-
mance (n = 72), and observing students’ reflection (n = 24). The PSTs
mentioned that teachers can, in addition to observing students at
different phases of SRL, assess SRL skills and development through
student achievements (n = 47) and teacher-student dialogue (n = 35).

Observing the students’ forethought was defined as the teacher’s
actions to keep abreast of the beginning of the students’ learning pro-
cesses. According to the PSTs, the teacher could observe the forethought
phase by observing the students’ planning, scheduling, and goal setting.
One of the PSTs mentioned that the teacher could ‘ask the student for a
learning plan and timetable in advance, and then follow up if the student
stays on the plan’ (S14). One participant also described how student
observation should be ‘started in childhood, and self-regulated learning
can be developed by, for example, creating goals and plans for learning
progress and following the progress’ (S10). The PSTs also highlighted
the meaning of motivation and attitudes towards learning, for example,
describing the observation of SRL skills and development ‘on the basis of
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attitude and motivation’ (S28) or mentioning ‘observing the level of
motivation in learning’ (S97). Participant S54 noted the following:

‘[The level of the students’ SRL skills] is difficult to detect, the
teacher will notice it over time. Perhaps a tightly controlled time-
table of free-format text tasks can give a clue from the start: if
someone can’t make it on time, the teacher can draw attention to the
problem and possibly break it up into smaller pieces’

Evaluating students’ performance was seen by the participants as an
important way of observing students’ SRL skills and their development.
Over 60% of the PSTs mentioned that observing a student’s performance
was an important part of identifying their SRL skills. In their responses,
the PSTs mentioned observing and monitoring students’ actions from a
distance. For example, the PSTs stated that the teacher can ‘observe the
progress in learning tasks and observe the students’ need for help’ (S12)
or observe the students’ concentration on the learning task because
‘difficulties with concentration might reveal that a student has weak self-
regulated learning skills’ (S27). Some PSTs linked the observation of
student performance to ‘observing the assumption of responsibility’
(S85), and another PST stated, ‘I actively monitor in class how the stu-
dents are involved in the topic being discussed’ (S17). Participant S82
stated the following:

‘The teacher can give different kinds of tasks to the pupils and
regulate the schedules of the tasks, and then the teacher can observe
how the pupils can complete the task in question. In this way, the
teacher gets information about how self-regulated the pupils are and
what kind of activities suit each pupil’.

One-fifth of the PSTs stated that a teacher could observe students at
the end of the learning process to monitor their SRL skills. Most of the
respondents linked the observation of student reflection to the teacher’s
action of observing the students’ self-reflection process. Many of the
PSTs’ responses when they were asked to describe methods for
observing SRL skills included a mention of self-reflection. Some PSTs
further defined the observation of self-reflection by saying, for example,
that the teacher could observe ‘the students’ enthusiasm towards self-
reflection’ (S21). A few participants highlighted that the teacher could
observe SRL skills ‘by setting self-reflection tasks on SRL skills’ (S66).

According to the PSTs, assessing SRL through learning outcomes is
another way to discover students’ SRL skills and development. Almost
40% of the PSTs stated that the teacher can gain information about
students’ SRL skills by looking at their learning achievements and out-
comes. These learning achievements can be assessed through learning
portfolios and reports, homework assignments, and various learning
analytics collected by the teacher.

‘[Observing] the analytics (for instance, the time spent with learning
materials or time spent on a learning platform)’ (S18).

‘Formative assessment. Also, different types of tasks give information
[about SRL], for example, problem-solving tasks or tasks with re-
sponsibility’ (S116).

Finally, the importance of dialogue between teacher and student was
emphasised in the PSTs’ responses as a part of SRL skills and their
development. Participants stressed the importance of dialogue, discus-
sion, and communication. This is reflected in the mention of construc-
tive guidance discussions and ‘dialogical connection’ (S42): ‘It is crucial
to engage in dialogue and to assess the students’ achievement of goals’
(S40); ‘By asking the student, preferably in private. Shy students do not
tell others about possible obstacles to learning’ (S26). Taken together,
PSTs highlighted the importance of observing students in different
phases of SRL. When observing students’ SRL skills and development,
PSTs mentioned that teachers may additionally assess SRL through
achievements and dialogue.
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5.3. What methods do PSTs describe for supporting students’ development
of SRL skills?

The results shown in Table 4 describe the PSTs’ ways to support
students’ SRL through the forethought (n = 69), performance (n = 95),
and reflection (n = 17) phases. The results are shown in the order of the
SRL phases.

The PSTs described multiple ways to support SRL in relation to the
forethought phase of learning, elaborating on ways to support students
in planning their own learning. Approximately one-third of the PSTs
described how a teacher could motivate students to work in a more self-
regulated way by providing both intrinsic and extrinsic motivations, for
example, ‘giving the pupils tips on what to focus on, and encouraging
them with incentives such as stickers, etc.” (S12). An almost equally
popular response was to increase teachers’ knowledge about their stu-
dents — one of the PSTs highlighted that the teacher has an important
role to play in ‘recognising different students and, in this way, providing
different learning materials’ (S17).

‘Knowing your students helps [to support SRL], and usually every
student has something that you can point out and give them a boost
to learn - for some students it might be a permission to work in pairs
or groups, or work in a different learning environment (on the floor,
etc.). Some students need different methods to learn: listening,
writing, speaking, or visual/digital learning’ (S98).

According to the PSTs, facilitating goal setting and strategic planning
are relevant to supporting SRL in the forethought phase. Goal setting can
be supported by guiding and teaching students to reflect on their own
learning goals. Furthermore, one of the PSTs emphasised that once
students have set their goals, it is important ‘to appreciate each goal in
the learning situation despite the differences [in individual goals]’
(S21). Strategic planning support was described as a way of supporting
the planning and organisation of the learning process. A teacher can
‘give students a chance to influence their own learning process, which
will guide them to the path of SRL skills’ (§57). One of the participants
also mentioned that the teacher can ‘get the student to think for them-
selves, what [equipment] they need during the lesson and where they
should go next, etc.” (S78).

The PSTs mostly associated SRL support with aspects related to the
performance phase, highlighting the importance of supporting SRL by
guiding students’ actions and performance in various ways. Sixty per
cent of the PSTs considered creating learning situations and tasks that
develop SRL to be an important method of supporting SRL. The partic-
ipants noted that the teacher has an important role to play in supporting
students’ SRL development by providing open-ended and self-directed
learning tasks and materials. Many of the PSTs considered group tasks
and student-centred teaching an important part of creating SRL-
supportive learning situations. Some of the PSTs also mentioned that
the teacher can provide support ‘by pointing out the link between the
learning and practice’ (518).

‘A teacher has an important role to play in creating the framework
within which a student can self-regulate. It is important [for the
student] to experience success and joy at the beginning of the
learning process’ (549).

Additionally, more than one-third of the PSTs highlighted the
importance of regulating teacher support in the performance phase by
taking into account the age and individuality of the student — for
example, by ‘breaking down the subject matter into smaller parts as
needed so that the student can gradually begin to structure his or her
learning’ (S68). According to the PSTs, the teacher should support stu-
dents on a daily and individual basis, bearing in mind that different
students need different amounts of support. One of the participants
responded that primary school teachers can ‘support the development of
SRL skills from the beginning [of school] and gradually add independent
ways of working to the lessons’ (S6). Another aspect of supporting SRL
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in the performance phase is the support of self-control, which, according
to the participating PSTs, refers to the teacher’s reminders or demon-
strations of SRL behaviour. For a student with weak SRL skills, ‘written
instructions may be difficult to understand, so [the student] needs a
teacher to guide and give the instructions explicitly’ (S68).

Twenty per cent of the participants mentioned supporting students’
self-monitoring and supporting SRL in the performance phase by
encouraging students to take responsibility. Support for self-monitoring
should be gradual, and teachers should include students’ independent
decision-making in the learning process. According to the PSTs, it is
important ‘to give students something they can be responsible for’ (S73)
and to ‘give the student space to practice their own thinking’ (5116).

In addition, the teaching of learning strategies emerged as a way to
support student activity. In this case, participants noted that it is
important to teach which learning strategies work in different situations;
the PSTs described that SRL can be supported by ‘practicing different
learning strategies’ (S74) and ‘finding different ways of learning and
finding ways of learning that are appropriate for an individual’ (S55).
Some PSTs mentioned supporting students’ time-management skills as a
way of supporting SRL in the performance phase. This support was
defined by the participants as teaching and introducing different ways of
scheduling the learning process. One of the PSTs stated that the teacher
should ‘give schedules about school little by little, at the student’s own
pace’ (S44). Another mentioned that it is important to ‘tell students
about the importance of time management’ (S95).

Finally, the results related to the reflection phase showed that
feedback was identified as a way to support SRL in the final phases of the
learning process (n = 17). According to the PSTs, feedback can support
both the overall learning process and the students’ ability to reflect on
their own learning. One of the participants observed that ‘feedback helps
to motivate students and promote their learning’ (S33). Some PSTs saw
developmental feedback as an important part of SRL support; they
mentioned that a teacher can support students” SRL ‘by giving them
encouraging feedback’ (§27). One participant highlighted the belief that
the teacher should ‘praise the student for good work and respond to any
challenges the student may have’ (S42). In summary, when the PSTs
described methods for SRL support, they predominantly emphasised
activities related to the performance phase, with the least mentions
related to the reflection phase.

6. Discussion

The present study explored and described PSTs’ insights into un-
derstanding, observing, and supporting SRL. The discussion is presented
according to the research questions: how PSTs understand SRL and their
views on observing and supporting SRL development.

6.1. How SRL is understood among PSTs

The first research question sought to explore PSTs’ understanding of
SRL in general. The participants highlighted all phases of SRL, fore-
thought, performance, and reflection (Zimmerman, 2000), when
describing how they understand the concept. They placed the most
emphasis on the performance phase, slightly less on the forethought
phase, and the least on the reflection phase. PSTs often emphasised
self-control, the use of learning strategies, and goal-oriented learning,
which may be explained by the visibility of these processes in the
classroom. The minimal mentions of the reflection phase stand out in the
results, which are consistent with Dignath and Sprenger’s (2020) study,
in which teachers described more SRL strategies related to the fore-
thought and performance phases than to the reflection phase. Previous
research has shown that the reflection phase is very important in
completing a self-regulatory cycle and further guiding the learning
process (Zimmerman, 2000). In the reflection phase, the students review
their own learning processes and may identify aspects that were suc-
cessful and those that need improvement in upcoming tasks. According
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to Zimmerman’s theory (2000), self-reaction is considered part of the
reflection phase. In this study, however, PSTs did not describe
self-reactions as part of SRL, and this may be one of the reasons why
their descriptions of the reflection phase were narrow.

The results also show that the PSTs focused more on the cognitive
and motivational aspects of SRL, for example, strategic planning, self-
monitoring, and motivational regulation. It is well known that
emotional regulation plays an important role in SRL (Bakhtiar et al.,
2018; Boekarts, 2011; Wolters, 2003); however, in this study, the par-
ticipants did not connect emotional regulation to SRL. The same concern
emerged in Dignath and Sprenger’s (2020) study of in-service teachers.
This is a somewhat surprising repetitive finding, given that various
emotional and socioemotional challenges are often described in the
research and also in the public discourse around schools and schooling.
Further, previous studies have shown the importance of teachers’
emotional support (Bakhtiar et al., 2017; Ruzek et al., 2016) and the
teacher’s role as a co-regulator of emotions with students (Kostgl &
Manty, 2024; Taxer & Gross, 2018). Based on the findings of this study,
it seems that the PSTs did not recognise, for example, students’
emotional challenges and regulation as part of the strategic process of
SRL. However, with a different research design, such as an observational
study design, PSTs may have viewed emotional regulation as part of
SRL. Given that beliefs influence teachers’ actions in the classroom
(Pajares, 1992), more research is needed to investigate PSTs’ views of
emotional regulation.

6.2. PSTs’ methods for observing and assessing SRL

This study explored PSTs’ views on how teachers can observe and
assess students’ SRL. There has been little research on teachers’ opinions
on this topic, especially from the perspective of PSTs, which makes these
findings highly relevant. One of the main findings of this study is that the
PSTs mentioned only a few ways of observing and assessing SRL, and out
of 118 participants, 18% did not answer the question that targeted this
topic. The results do not explain why the PSTs mentioned so few ways of
observing and assessing or why so many of the participants skipped the
questions on this topic. The authors suggest that this may be partially
explained by the fact that the question was challenging for the PSTs, as
their responses to this question varied between saying nothing and
describing it with practical examples. In the results, most responses were
related to observation of the SRL phases, mainly the performance phase.
Some of the PSTs listed SRL observation and assessment tools mentioned
in prior research, such as learning diaries, self-reports, discussions, in-
terviews, and classroom observations (Boekaerts & Corno, 2005; Heir-
weg et al., 2019; Karlen, Hirt, et al., 2023; Michalsky, 2017; Zimmerman
& Martinez-Pons, 1986). The PSTs also mentioned both offline and on-
line instruments for assessing SRL (Karlen, Hirt, et al., 2023). However,
it remained unclear how the PSTs would exactly observe and assess SRL
during those phases or with those instruments. Overall, these results are
consistent with previous studies which have found that teachers’ skills in
observing and assessing SRL are quite narrow (Karlen, Hirt, et al., 2023;
Michalsky, 2017) and that teachers’ ideas of SRL assessment often focus
on cues unrelated to SRL, such as students’ achievement levels (Dignath
& Sprenger, 2020). Further research is urgently needed, as the results
suggest that PSTs do not know what to observe from the performance or
the self-reflection phases.

6.3. PSTs’ methods for supporting SRL

The third research question explored PSTs’ views on supporting SRL.
The participants did not report as many ways to support SRL as they
described SRL at a conceptual level in general. For example, they
strongly associated self-control with the concept of SRL but mentioned
ways of supporting self-control significantly less often. The same was
found for learning strategies and time management; mentions of fluency
in learning strategies and time-management skills appeared in their
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descriptions, but the participants provided significantly fewer mentions
of methods to teach or support these. In light of previous studies (Alvi &
Gillies, 2018; Dignath & Veenman, 2021; Hattie & Yates, 2014), this
lack of ways to support students’ SRL in the PSTs’ descriptions was ex-
pected. However, this study also explored both SRL as a phenomenon
and ways to support SRL, and the qualitative differences were explicit.
The PSTs did not sufficiently specify ways in which teachers can act to
support SRL, even though they noted many types of SRL skills.

However, SRL is a complex concept, and the PSTs covered all SRL
phases in their descriptions. The most often named support method was
focused on the performance phase and highlighted the creation of a
learning environment that could support SRL, which has been noted as
one of the methods of promoting SRL (Dignath & Veenman, 2021). The
participants also deemed it important to regulate teachers’ support,
which is likewise seen in the literature as relevant to SRL support (Perry
& VandeKamp, 2000). A less frequently mentioned support method was
explicit strategy support and teaching SRL strategies during the fore-
thought phase (e.g. teaching the meaning of strategic planning; for what
purposes, when, and how to use strategic planning). However, PSTs
considered it important for the teacher to motivate and support goal
setting, which is noted to be important in SRL support (Alvi & Gillies,
2018; Bakhtiar et al., 2018). Supporting the reflection phase by
providing feedback was also an only rarely mentioned support method,
as expected, considering previous literature (Bolhuis & Voeten, 2001;
Koivuniemi et al., 2021). The PSTs did not mention emotional support,
which has been shown to have a positive effect on students’ behavioural
regulation (Sankalaite et al., 2021), when describing the way teachers
can support SRL skills.

The results show that some of the PSTs thought that those with high
SRL skills do not need help and can work on their own - co-regulation
was less frequently mentioned, although some noted that the intention
is not to leave the student alone but to provide support and opportunities
to ask for help. This highlights the need to broaden PSTs’ perspectives on
SRL and to clarify that SRL does not mean leaving students alone and
without support. This study also shows that the PSTs did not consider
peer-level support or, for example, group activities and socially shared
regulation of learning in their responses (Hadwin et al., 2018). These
concepts are relevant, as group activities are often utilised in modern
education practices and can provide an arena for the development of
individual- and group-level SRL skills (Hakkinen et al., 2016).

6.4. Summary of the main findings

To summarise, PSTs reflected all of the SRL phases of Zimmerman’s
cyclical SRL model (2000) in their responses, highlighting the perfor-
mance phase and mentioning the reflection phase the least. Although
they did recognise many relevant aspects of Zimmerman’s model (e.g.
motivational aspects, metacognitive monitoring, and self-reflection), the
PSTs demonstrated a lack of knowledge of the reflection phase, and the
emotional aspects of SRL (Boekaerts, 2011) were missing from their
reflections. In addition, the PSTs identified significantly fewer SRL
support methods than descriptions of SRL as a phenomenon, and the
participants provided even fewer ways of observing the development of
students’ SRL skills than support methods. Based on these results, it can
be concluded that the PSTs could not fully and comprehensively identify
the ways in which teachers can support SRL and observe the develop-
ment of SRL skills.

The current study provides knowledge and details about PSTs’ un-
derstanding of SRL at a conceptual level as well as their perspectives on
pedagogical practices for observing and supporting SRL. Although very
few previous studies have explored PSTs’ understanding of SRL and their
ways of observing or supporting SRL, these findings are mostly com-
parable with studies of in-service teachers. This study is consistent with
previous studies that have shown that SRL support and observation is a
challenging issue for teachers (De Smul et al., 2018; Dignath-van Ewijk
& van der Werf, 2012; Karlen, Hirt, et al., 2023; Spruce & Bol, 2015) and
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for PSTs (Lawson et al., 2019; 2023). Furthermore, it is quite surprising
that the findings of the present study of PSTs do not differ significantly
from the findings of in-service teachers from previous studies. To pro-
mote students’ SRL skills, teachers must understand the students’
SRL-related needs and strengths by assessing and observing those skills
(Karlen et al., 2020, 2023) and by supporting SRL with effective
methods (Dignath & Veenman, 2021). The research described in this
article makes a significant contribution to the field of teacher profes-
sional development and teacher education by providing qualitative de-
tails of PSTs’ views on understanding, observing, and supporting SRL.

6.5. Limitations

This study used an open-ended questionnaire, and some critical
evaluation should be directed at the nature of the data. Limitations of
the open-ended questionnaire need to be taken into account when the
results are considered at a more general level. For example, would the
results be different with interviews or with observational data in real
classroom interactions? It is possible that the PSTs possessed a broader
understanding of SRL than they indicated in the open-ended question-
naire. Presumably, the PSTs’ actual methods of support would be visible
to observation or via other additional data collection. However, the
participants were not recruited on the basis of a strong interest in SRL,
nor were they given any prior information about SRL. Although the
results of the study are not fully generalisable due to the nature of the
data, these PSTs from four higher education institutions in Finland can
be assumed to be quite representative. To develop pedagogical in-
terventions and teacher training curricula, it is necessary to be aware of
how PSTs understand the concept of SRL and how they view teachers’
abilities to observe and support the development of students’ SRL skills.

7. Conclusion

Self-regulated learning is highly relevant to students’ learning pro-
cesses and lifelong learning, and it is crucial that SRL be understood,
observed, and supported by teachers (Dignath et al., 2008; Dignath &
Veenman, 2021; Karlen, Hirt, et al., 2023). If PSTs and teachers do not
know how to observe SRL skills and development in a high-quality and
meaningful way, the individuality of SRL support may be lacking.
Further research is needed to determine whether PSTs’ SRL observation
and support skills can be promoted, for example, during classroom
practice through post-observation discussions between the PST, teacher
educator, and primary school teacher (Lawson et al., 2023; Perry et al.,
2008). Moreover, while the participants in this study generally exhibited
limited views of SRL, the quality of those views varied significantly.
Further research is needed to explore in more detail the quality of par-
ticipants’ responses (see, e.g., Cleary & Callan, 2018). Overall, there is
very little research on PSTs’ understanding of SRL, and this study
highlighted the need to focus on PSTs’ skills in observing and supporting
students’ development of SRL skills. The findings of this study on PSTs’
insights into understanding, observing, and supporting SRL are impor-
tant for the development of teacher education, as teachers have an
important role as facilitators in the development of SRL skills in schools.
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