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This research investigated the details and effects of a short online Professional
Learning Program designed to develop teacher education students’ knowledge
about how to promote self-regulated learning (SRL) in the classroom. The
Program was based on a new framework for how teachers can promote
SRL, the SRL Teacher Promotion Framework (SRL-TPF), which focused on the
promotion of SRL strategies, students’ knowledge about learning, and students’
metacognition. It consisted of seven modules describing the different SRL
promotion types and SRL capabilities and ways to promote them through teacher
talk and action. Modules included written information and video examples taken
from observations of real classrooms, which were used to illustrate the transfer
of SRL theory to instructional practice. Each module concluded with several
assessment items. During the Program the participants, 91 teacher education
students, were asked to use a simplified scoring system based on the SRL-TPF to
code lesson transcripts taken from classroom observations. The results showed
that by the end of the program over 85% of the participants were able to provide
teacher instructions that included explicit SRL promotion and/or promoted
students’ SRL knowledge. Our study contributes to research findings on teacher
education students’ knowledge of SRL, their promotion of SRL to students, and
the contribution of short duration SRL professional development.

KEYWORDS

self-regulated learning promotion, teacher education student, SRL strategies, SRL
capabilities, knowledge and beliefs about learning

1 Introduction

Self-regulated learning (SRL) is a significant conceptual framework that has been
developed within the education research literature for several decades (Bjork et al., 2013;
Panadero, 2017). Typically, SRL is defined as “the process of systematically organizing one’s
thoughts, feelings, and actions to attain one’s goals” (Usher and Schunk, 2018, p. 19) in relation
to learning. An SRL framework focuses on actions learners can initiate and control while
involved in learning. As noted by Winne and Hadwin (1998) there is a focus in the SRL
framework on the actions of the self to organize the regulating of learning. Bjork et al. (2013,
p. 436) noted that the construct of SRL “implies that the student wants to regulate his or her
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learning” and therefore actions learners undertake to manage their
learning require attention by themselves and their teachers,
particularly in relation to the ways in which students approach and
work on their learning (Butler, 2021).

SRL definitions make clear that it is multidimensional (Boekaerts,
1997; 2017; 2000 2011;
Zimmerman, 2008).

Panadero, Pintrich, Winne,

Lawson et al. (2023) recently identified seven categories of
regulative activity types—regulation influenced by beliefs about
learning, by emotion, by motivation, by cognition, by metacognition,
regulation of the learning environment, and regulation emerging from
social interaction This paper focuses on several of these regulative
activity types - in particular—knowledge and beliefs about learning,
motivation and emotion, cognition, metacognition, and
resource management.

A recent meta-analysis of the correlates of under-achievement
reinforces the importance of SRL for effective learning (Fong et al.,
2023). A meta-analysis of studies by Dignath et al. (2023, p. 32) on
interventions focused on the monitoring element of metacognition
concluded that “learners who are encouraged to engage in some form
of monitoring show improved performance, strategy use, and
motivation with respect to their learning” However, other research
suggests that students may not have access to a variety of effective SRL
tactics and strategies (Azevedo et al., 2008; Pintrich, 2000). Winne
(2014) suggested that this situation was likely due to the infrequent
teaching of these strategies in regular classrooms.

The positive effects of the dedicated SRL strategy interventions
suggest that many of the students taking part in these interventions
either were previously not aware of the strategies or were not aware of
when or how to use the strategies effectively. This also implies that it
is likely that explicit attention to these strategies by teachers would
also show positive effects for such students. However, there is evidence
that teacher attention to these student needs may be less widespread
than desirable.

Findings in observational research involving elementary and
middle school teachers in the United States by Moely et al. (1992),
Spruce and Bol (2015), and Hamman et al. (2000) all showed
infrequent teaching of SRL strategies. The same pattern of findings
emerged in research on German primary and secondary teachers who
showed very little direct instruction of SRL strategies, with instances
of promotion being mostly implicit and focused on cognitive strategies
(Dignath and Biittner, 2018). Similarly, Vosniadou et al. (2024) found
very little promotion of explicit strategies as well as of knowledge and
beliefs about learning and about SRL in Australian secondary
school classrooms.

In this paper we argue for the explicit and detailed promotion of
SRL strategies, knowledge about SRL, and metacognition. The
rationale for explicit and detailed teacher promotion of knowledge
about SRL and SRL strategies is clear. If students are expected to take
effective control of their learning, then they need to know how to
exercise such control. And if students’ knowledge of SRL is not well-
developed then teachers have clear opportunities in lessons to
explicitly promote such knowledge. However, as noted above, findings
from research examining teacher promotion of SRL has shown that
such explicit and detailed SRL promotion is not widespread. In
reviews of this research Dignath and Mevarech (2021) and Dignath
and Veenman (2021) concluded that although research did provide
examples of indirect strategy promotion by teachers who arranged
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supportive classroom environments, the explicit promotion of SRL
strategies is relatively infrequent. Although studies have shown that
practising teachers and teacher education students can be supported
to set up more explicit strategy promotion (Askell-Williams et al.,
2011; Gillies and Khan, 2009), this has not become common practice
in classrooms, and other studies have shown little positive impact of
SRL professional development on teachers’ SRL promotion (Heirweg
etal., 2021; McKeown et al., 2019).

This pattern of research findings suggests that because promotion
of SRL strategies by practising teachers during lessons is critical for
students’ learning, teacher education programs should ensure that the
participants involved in these programs have both good knowledge of
SRL and know how to effectively assess and explicitly promote this
knowledge in the students they will teach. During both their teaching
practicums and their subsequent teaching these teacher education
students will benefit if they know how to assist their students to
develop and use effective knowledge of how to manage their learning
(English and Kitsantas, 2013; Michalsky and Schechter, 2013; Peeters
etal., 2014).

In response to the need for more explicit promotion of SRL
strategies by teachers, the need for more, and different, professional
development has been a focus for researchers working with teachers and
teacher education students. Part of this recent concern has been to give
greater attention to the different types of SRL promotion identified in
recent research noted above. This need for greater emphasis on explicit
promotion of SRL strategies was one of the motivations for the design
of the professional development delivered in this study.

The design of the Program described below was based on the
arguments above that promotion of SRL strategies during lessons is
critical for students, and SRL professional development is needed by
teachers for increased SRL knowledge, self-efficacy and subsequent
self-regulated teaching (SRT) in classrooms. This implies that teacher
education programs should ensure that the education students
involved have good knowledge of SRL and know how to effectively
assess and promote this knowledge in their teaching practices for the
students they will teach.

However, other research raises doubts about the extent to which
many teacher education students have achieved such standards of
preparation. Research such as that by Panadero (2017) and Moos
and Ringdal (2012) have recognized that a lack of SRL training
during teacher education may be contributory factors in teachers’
classroom neglect of SRL in their classrooms. In related research
Ohst et al. (2015) characterized the German pre-service education
students they observed as having fragmentary, disorganized and
sometimes inaccurate knowledge about learning. Endedijk et al.
(2012) also suggested that programs of teacher education rarely
involve adequate stimulation of the development of good quality
SRL knowledge, suggesting that such a situation can arise because
teaching practicum assignments do not place sufficient emphasis on
the SRL knowledge and skill of the teacher education students, but
focus more on the actions of the pupils they will teach.

More encouraging is the research showing that teacher education
students can be helped to develop greater knowledge about SRL and
how to promote it when teaching (Michalsky and Schechter, 2013).
The need for this development has been supported by Arcoverde et al.
(2020) and Kramarski and Kohen (2017). Michalsky and Schechter
(2018) examined the effect on pre-service teachers of instructional
situations that involved learning from both problematic and successful
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experiences. They found that these multifaceted situations led to
greater preservice teachers’ promotion of SRL to students than others
that did not involve both successful and problematic situations. These
studies have pointed to the need for further research on more
extensive teaching about SRL to teacher education students and the
assessment of effects on the participants’ observed SRL knowledge and
use of that knowledge.

One major objective of this study was to provide teacher education
students with a professional learning program on the nature of SRL,
which included provision of knowledge about ways to effectively
promote SRL strategy use in lessons and of ways to promote student
metacognition in the classroom (Zepeda and Nokes-Malach, 2021).
Despite the findings of meta-analytic research on the importance of
metacognitive reflection (Dignath et al., 2008; Dignath and Biittner,
2008; Hattie et al., 1996), its promotion has not been included in
frameworks that investigate the direct promotion of SRL, except in the
form of the teaching of metacognitive strategies.

The length and context of professional development programs in
this area were also issues that emerged in reviewing past research.
Peeters et al. (2014) recommended professional development occur
using a school-wide approach with all staff contributing to an
environment supporting students’ SRL. In many situations, including
that of teacher education students who may be on placements in
schools for only relatively brief periods, such an approach may not
be feasible. Even with a school-wide approach, a one-year school-wide
study by Heirweg et al. (2021) showed little positive impact on
teachers’ self-efficacy for promoting SRL or on their students’
achievement. Kramarski and Heaysman (2021) proposed that
one-year was perhaps insufficient time for desired change and that the
teachers involved in Heirweg et al’s (2021) study lacked skills to
transfer the SRL professional development knowledge from general to
domain-specific needs. In addition, Kramarski and Heaysman (2021)
noted a lack of attention to the need for explicit strategy promotion in
the Heirweg et al. (2021), study and in similar professional
development research.

For example, Harris et al. (2012) also undertook domain-
specific school-based professional development across a period of
four to six weeks, and found increased teachers’ SRL self-efficacy
and SRL instructional use but less effect on learner outcomes.
Conversely, McKeown et al. (2019) drawing from Harris et al.,
completed a mixed method professional development study,
involving two professional development days, in class teaching
observations, and support, with a domain-specific randomized trial
resulting in positive outcomes for teacher participants and their
students. Both Harris et al. (2012) and McKeown et al. (2019)
utilized evidence-based professional development of self-regulated
strategy (SRSD) in the writing genre yet the outcomes for learners
were different. Harris et al. (2012) found that although SRSD led to
improvements in genre specific writing elements the overall writing
quality did not improve. McKeown et al. (2019) participants
however reported positive changes in learners’ writing self-concept,
ability, and actions. The lack of a clear pattern in the Harris and
McKeown et al. sets of findings suggests that extended time on its
own is not associated with effective outcomes for professional
development programs and raises the possibility that shorter
programs that attend to factors such as explicit promotion of SRL
strategies and knowledge should be investigated to see if they could
generate positive effects.
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Indeed, a recent model of professional development for SRL has
proposed the delivery of shorter programs. Kramarski and Heaysman’s
(2021) conceptual framework developed Zimmerman’s (2008) three
phases of SRL into a spiraled three-step professional development
program, differentiating teachers’ as both self-regulated learners and
self-regulated teachers, with a final stage focused on the influence of
teachers’ self-regulated teaching (SRT) for students’ SRL. This paper
draws on Kramarski and Heaysman’s (2021) first stage, teachers’
learning about SRL, and the final stage, teachers promoting SRL for
students. We identify the final stage by using the term self-regulated
teaching (SRT) in this paper. Each of their study’s phases incorporated
self-questioning prompts and generic SRL strategies in the specific
domains of, mathematics or language. Their 30-h professional
development program incorporating explicit instruction, collaborative
learning, role playing, reflection on beliefs and practices, and teaching
SRL to students, yielded positive outcomes with teachers SRT
improved and their students’ academic results increased.

An objective of the present research was also to provide teacher
education students with an even shorter professional learning
program, which still provided rich information about the nature of
SRL and included an emphasis on the need for explicit SRL promotion
and discussion of how such promotion could be done. With respect
to length of the program we focused on a duration that might more
easily be incorporated into existing teacher education courses.

We also followed the suggestions by Kramarski and Heaysman
(2021) that a program of relatively short duration could consider
elements of both self-regulated learning and self-regulated teaching.
Our focus in this paper has been concerned with both elements. First,
we investigated the extent to which teacher education students can
develop their own knowledge about SRL, specifically knowing about
specific SRL promotion types. Secondly, we focused on how they
could modify the design of teaching tasks so that these could be more
effective in stimulating SRT activity. Our assessments of test items
requiring participants to increase the SRLTP in teacher statements
also considered evidence that participants could demonstrate their
knowledge of ways in which they could promote SRL to students.

1.1 The present research

The Program presented to participants in this study used
innovative methods to create an awareness of the discourse and
actions teachers can use in the classroom to help students develop
their knowledge of SRL and, SRL strategies. This was done by
requiring them to use a scoring guide based on the SRL Teacher
Promotion Framework (SRL-TPF) to code a lesson transcript taken
from a classroom observation. We reasoned that this activity would
make the teacher education students more aware of the specific
instructions teachers give students during lessons and how these
instances of teacher talk can influence students’ SRL knowledge,
beliefs, and learning actions.

The Program was based on the recommendations of the SRL-TPF
developed in previous work (Vosniadou et al., 2024) for the direct
promotion of SRL in the classroom. The SRL-TPF drew from several
theoretical approaches to SRL to analyze classroom teaching and
learning approaches (Bockaerts and Cascallar, 2006; Efklides, 2011;
Pintrich, 2000; Schunk and Greene, 2017; Winne and Hadwin, 1998;

Zimmerman, 2008). More specifically it built on Dignath and
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Veenman’s (2021) work and the Assessing How Teachers Enhance
Self-Regulated Learning (ATES) guide to the analyzing of types of SRL
promotion (Dignath-van Ewijk et al., 2013; Dignath and Biittner,
2018; Dignath et al., 2022). For the present study we used a simplified
version of the ATES focusing on the three types of SRL promotion and
four capabilities shown in Table 1.

As in the ATES guide, the SRL-TPF differentiated explicit from
implicit strategy instruction. Explicit strategy instruction was
recognized when teachers made their intention to teach a strategy
clear to students and described the strategy in detail, using the word
strategy or providing a name for it. It is important for teachers to name
the strategy they teach because this helps students attend to the details
of the strategy, remember it, and increases the likelihood that students
will transfer its use to other situations (Brown et al., 1981; Dignath and
Biittner, 2018; Veenman, 2013). Implicit strategy instruction involved
the instruction of a procedure without using the word ‘strategy’ to
describe it or without naming or identifying what was being described
as a strategy. In these cases, the teacher was not explicitly making
students aware of the strategy.

In addition, the Program introduced two more types of SRL
promotion, the promotion of knowledge and beliefs about learning,
and metacognitive reflection and support. Previous research
approaches have not investigated how teachers promote students’
knowledge about SRL through providing students with information
about how learning happens, and they have not identified that
having a repertoire of learning strategies is an important SRL
promotion type. Talking to students about mathematics anxiety, for
example, can help them understand what such anxiety is and how it
influences mathematics performance. It can also help them to better
understand some of their own negative academic emotions and help
them to find ways to control them (Carey et al., 2019; Szucs and
Mammarella, 2020).

A third type of SRL promotion identified in the SRL-TPF was
metacognitive reflection and metacognitive support. Despite the
findings of meta-analytic research on the importance of
metacognitive reflection (Dignath et al., 2008; Dignath and Biittner,
2008; Hattie et al., 1996), its promotion has not been previously
included in frameworks that investigate the direct promotion of SRL,
although it has been included in observation protocols that
investigate support of metacognition (Zepeda and Nokes-Malach,
2021). In the SRL-TPEF, we used the term Metacognitive reflection to
refer to instances during which teachers encourage students to reflect
on their knowledge and/or strategies (Brown, 1987; Schraw, 1998;
Schraw and Moshman, 1995; Zepeda and Nokes-Malach, 2021).
Metacognitive support, on the other hand, was used to refer to
instances when teachers reminded students, or helped them think

TABLE 1 A simplified version of the SRL-TPF used in the present study.

SRL promotion type ‘ SRL capability ‘ Domain

SRL knowledge/beliefs Cognitive Domain-specific

SRL strategies: implicit strategy Metacognitive Domain-general

and explicit strategy

Metacognitive support and Motivational

reflection

Resource Management
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about, their existing knowledge of learning or learning strategies that
might be relevant.

The SRL-TPF also considered whether the strategies or knowledge
being promoted were domain-general or domain-specific. Knowledge
and strategies are domain-specific when they are helpful in one
subject area but not in another. For example, knowledge about how
to subtract or divide and relevant subtraction or division strategies
are useful in mathematics but not in English, as opposed to
information and strategies about how to appreciate a poetic device,
which might be helpful in English but not mathematics. Domain-
specific learning strategies were included in the present framework
because their explicit promotion has been associated with learning
gains in the subject areas (Brown et al., 1981; Dignath et al., 2008).
However, they are not intrinsically related to SRL the way domain-
general learning strategies are. Strategies are domain-general when
they span across different subject disciplines. They form a widely
applicable body of knowledge about how to learn that has been built
up by educators, psychologists, cognitive scientists, and
neuroscientists and on which learners rely to monitor and control
their learning across subject areas. It is important to distinguish
domain-general from domain-specific strategies for a better
understanding of teacher practices related to SRL.

Regarding SRL capabilities, the SRL-TPF distinguished amongst
cognitive, metacognitive, motivational/emotional and resource
management capabilities. Cognitive capabilities refer to the knowledge
and strategies employed by learners to support information processing
during learning. Strategies supporting cognitive capabilities include
focusing attention, task analysis, imagery, elaboration, storage,
paraphrasing, and rehearsal (Askell-Williams et al., 2011; Paris and
Paris, 2001; Vosniadou et al., 2021; Winne, 2017).

Metacognitive capabilities refer to the knowledge and strategies
used by learners to plan, monitor, and evaluate their learning.
Strategies supporting metacognitive capabilities include planning,
checking, and reflecting on one’s learning process and progress
(Askell-Williams et al., 2011; Efklides, 2011; Niickles et al., 2009).

Motivational/emotional capabilities refer to the knowledge and
strategies used by learners to regulate their motivation for learning.
Strategies supporting motivational and emotional capabilities include
appropriate goal setting, learning orientation, controllable attributional
effort, and emotional regulation (Efklides, 2017; Winne, 2017).

Resource management capabilities draw on knowledge, beliefs,
and strategies to manage one’s social and physical environment for
learning optimization. Strategies supporting resource management
capabilities included recognizing and seeking help when needed,
organizing space, resources, and time management for required
learning (Pintrich, 2000; Vandevelde et al., 2013).

Three research questions are addressed by this study. These research
questions respond to the previously discussed needs for teachers and
education candidates to be knowledgeable about SRL and approaches
supporting SRT in classrooms for students’ development of SRL skills.

1 How well did the participants understand (a) the information
about SRL; (b) the distinction between the different SRL
promotion types; (c) the distinction between the different SRL
capabilities; and (d) distinguishing domain-specific from
domain-general SRL promotion?

2 In what areas were participants successful and unsuccessful in
their use of the SRL-TPF to code a lesson transcript?
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3 How well did participants apply their knowledge of the
SRL-TPF to provide high SRL instruction to students?

4 Was the SRL intervention associated with a change in
participants’ confidence in teaching SRL to students?

2 Materials and methods
2.1 Participants

The participants were 91 teacher-education students from two
Australian universities, with a median age of 27.8 years. Seventy-seven
participants were undertaking a Masters’ degree and indicated they
had previous teaching experience, the majority with less than 5 years’
experience. The remaining 14 participants indicated they had no
teaching experience and were undertaking a Bachelor of Education
(n=10) or Master of Education (n=4). The majority of participants
(63.7%) could not recall covering Program material in any of their
Education courses or professional development. Participants level of
teaching experiences or prior engagement with SRL was not
considered in data analysis. Participants were recruited through direct
email and course announcement appeals. The research was undertaken
with approval from the Human Research Ethics Committee of each
university. All participants signed an online consent prior to accessing
the Program.

2.2 Procedure

Verbal and written poster announcements for the study were made
in teacher education courses at two universities. Interested teacher
education students scanned a QR code to read the letter of introduction
and plain language statement explaining the study. If the teacher
education student wanted to participate in the study, they proceeded to
sign an online consent form and complete one pre Program item.
Program login instructions were sent following signed consent.
Participants then completed the Program, consisting of 7 sequential
modules at a time or times convenient to them, and multiple logins
being possible. Participants could complete the Program in less than 4 h.
Participants were excluded from the study if they failed to complete all
seven modules and enter at least one response in the post and delayed
items. Each module, described in detail in the following section,
included activities that could only be attempted on one occasion. At the
end of the seven modules, participants completed one post test item and
provided Program feedback. Approximately four to six after Program
completion participants responded to a delayed item. Participants
received a certificate of completion and $30AUD in gift cards.

2.3 Materials

2.3.1 Pre, post and delayed items

One 4-point-scale item identifying participants’ SRT confidence
was asked pre, post and approximately 6 weeks following participants’
completion of the Program. The post-test included two additional
multiple choices and two free text items seeking feedback on
the Program.
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One 4-point-scale question was completed by participants to
measure their confidence teaching SRL to students. It asked how
confident are you that you can teach SRL to your students?

Participants responded to one two-point-scale item related to the
program’s usefulness and relevance and one three-point-scale item
asking; Have you covered the material in this program in any of your
Education topics/courses or professional development courses. Following
each scaled item participants had an opportunity to provide further
details through a brief description.

2.3.2 The modules

Table 2 describes the contents of the seven modules. Each module
included written examples, and three of the seven modules included
video examples that illustrated the transfer of SRL theory to
classroom contexts. All examples in the modules, including the video
excerpts, were taken from observations of real classrooms. Video
excerpts showed teachers in standard Australian classrooms
instructing students on undertaking specific activities, such as
mathematics rules or activating prior knowledge. All modules
included activities testing participants comprehension of the
module’s content. In the final module a lesson transcript was provided
for participants to code using the SRL-TPEF, and participants used
their knowledge of SRL promotion from the Program to complete
two scenario activities that required them to transform low SRL
scenarios into high SRL scenarios. Participant responses to the
module activities were examined to determine whether they could
effectively use and apply the SRL-TPF to the excerpts of teacher talk
and actions included in the Modules.

TABLE 2 The SRL program structure including assessment items and
instruments.

Program Item (est. Description

completion time)

Module 1 What is SRL?
Multiple-choice items 1 and 2.

Module 2 SRL Capabilities and their benefits
Multiple-choice items 3 and 4. Matching items 5-8.

Module 3 Promoting SRL in the classroom: The SRL teacher
promotion framework (SRL-TPF)
Multiple-choice items 9 and 10.

Module 4 SRL-TPF1: The promotion of knowledge and
beliefs about learning and SRL
Matching items 11-15.

Module 5 SRL-TPF2: The promotion of learning strategies
Multiple-choice items 16, 17 and 18. Matching
items 19-24.

Module 6 SRL-TPF3: Providing metacognitive support
Multiple-choice items 25 and 26.

Module 7 Activities for your consideration
Two open text scenario items 27 and 28.
Coding activity items 29-42.

For each matching item participants were presented with lists in two columns. They
were then required to connect each item from one column with its match in the other
column. Open text scenario items and coding activity items are presented in the results
section.
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Module 1 (approximately 20 min) introduced participants to SRL
by defining SRL, outlining its importance to teachers and students,
and introducing four SRL capabilities.

Module 2 (approximately 30min) introduced definitions of
implicit and explicit strategy instruction and description of knowledge
and beliefs about learning and the benefits of SRL capabilities
(cognitive, metacognitive, motivational/emotional, and resource
management). Each SRL capability type was defined with written
examples for how they might be observed in beginning SRL and
skilled SRL learners. For example, cognitive capabilities may
be observed in a beginning SRL learner becoming distracted when
doing tasks and needing assistance to refocus on the task, whereas a
skillful SRL learner finds ways to control their attention and refocus
when distracted. The benefits of SRL for academic performance were
described, along with explanation of the significance of teacher
promotion of SRL capabilities.

Modules 3 to 6 were dedicated to the SRL-TPF and its use. Module
3 (approximately 30 min) explained how SRL capability development in
learners may be supported through teachers’ explicit attention to the
words and actions they used in their class lessons to directly or indirectly
promote SRL. The forms of SRL promotion and SRL capabilities
(Table 1) were explained with connection to examples from lessons.

Module 4 (approximately 30 min) focused on the promotion of
knowledge and beliefs about learning characteristic of self-regulatory
activity, including the belief that learning activity can be regulated or
managed by the learner. For example, utilizing cognitive modeling or
explicitly discussing SRL strategies such as resource management and
motivational strategies. Videos and written examples of classroom
practices and implementation approaches for SRL were provided to
participants. Videos of teaching from prior research in Australian
classrooms were used in discussion of classroom implementation of
SRL activities and promotion.

Module 5 (approximately 40 min) drew attention to the promotion
of learning strategies to enhance learning through domain-general
and domain-specific strategies and provided further examples of
implicit and explicit strategy promotion. Videos and written examples
of classroom practices were included to support participants’
recognition of these concepts in classroom contexts.

The focus for module 6 (approximately 30min) was on
metacognitive reflection and metacognitive support through
prompting students to use their existing knowledge and beliefs in ways
that require the evaluation of their thinking. Teacher-talk statements,
a video of classroom practices, and a lesson transcript excerpt were
presented to support conceptual application to classroom contexts.

Module 7 (approximately 60min) provided four classroom
scenarios demonstrating opportunities for teachers to adjust their
instructional language to increase promotion of SRL capabilities in
students. Participants were then presented with two low SRL scenarios
and tasked with rewriting these to transform them into high SRL
scenario examples.

2.4 Module assessment items

Multiple-choice questions, matching activities, coding activities,
and an open text activity were used to test participants comprehension
of Program modules. Table 2 shows the placement of comprehension
items within the Program. Throughout the Program there were 11
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multiple-choice items, 15 matching activities, one two-part open text
activity, and one coding activity.

2.5 Data coding

Multiple-choice, coding and matching items received a score of 1
when correct and 0 when incorrect. Module open text items were
scored on a scale of 0 to 5 and 0 to 6 using a coding guide. Two
researchers rated a sample of open text item responses and discussed
issues arising from their coding trials. Where necessary coding
definitions were revised, and further coding trials were run until
substantial agreement was achieved (84% with a Cohen’s k of 0.68).
Coding was then completed by one researcher. The post multiple
choice items were scored 1 when answered yes and 2 when answered
no, and open text items were coded by one researcher.

3 Results

3.1 Research question 1: how well did the
participants understand (a) the information
about SRL; (b) the distinction between the
different SRL promotion types; (c) the
distinction between the different SRL
capabilities; and (d) distinguishing
domain-specific from domain-general SRL
promotion?

Results from assessment items undertaken following engagement
with information provided in modules 1 and 3 of the SRL-TPF showed
most participants had a sound understanding of SRL. Module 1
focused on defining SRL and module 3 focused on SRL promotion.
82.8% of participants demonstrated understanding of SRL and almost
all participants understood the significance of SRL promotion by
correctly identifying how teachers could promote students’
SRL. Overall participants’ understanding of SRL information provided
in the SRL-TPF was strong with the average response across 4 items
being 90.65%.

3.1.1 Distinguishing different SRL promotion
types

Participants were mostly successful (80.77%) in identifying
distinctions between implicit and explicit SRL promotion and
identifying statements supporting students’ metacognitive reflection
with an average of 80.77% correct in three test items. Almost all
participants correctly identified when a provided statement was an
example of explicit strategy promotion (93.9%) and most correctly
distinguished the statement that was not an example of metacognitive
support and reflection (70.7%). A statement with no connection to
SRL promotion was correctly recognized by 83.5% of participants.
However, when asked to match a statement to an SRL strategy they
were mostly (52.7%) incorrect in recognizing the statement as
being metacognitive.

3.1.2 Distinguishing different SRL capabilities
Participants were tested multiple times on their understanding
of the distinctions between SRL capabilities. When presented with
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two short descriptions of teacher actions participants were mostly
successful (81.3%) in distinguishing SRL capabilities. Almost all
participants, average 96.23%, were successful in matching the SRL
capability with its definition in three test items. When presented
with teacher talk statements, however, participants difficulties in
understanding the distinction between different SRL capabilities
was evident; in seven test items the average correct responses was
81.29%. Resource management (91.9%) and motivational/
emotional (85.35%) capabilities were most easily identified by
participants while identification of cognitive capabilities (60%) and
metacognitive capabilities (74.7%) proved the most challenging
for participants.

3.1.3 Distinguishing domain-specific from
domain-general SRL promotion

Participants understanding of domain-general and domain-
specific SRL learning strategies was tested in two items in Module 5.
Most participants correctly distinguished the domain-general
statement (85.9%) but when tasked with identifying a domain-specific
statement, from a series of four provided statements, significantly less
participants were able to do so correctly (61.6%). These results indicate
further attention is needed within the Program to support participants’
understanding and recognition of domain-specific and domain-
general strategy promotion.

3.2 Research question 2: in what areas
were participants successful and
unsuccessful in their use of the SRL-TPF to
code lesson transcripts?

A coding activity in Module 7 presented participants with a
mathematics lesson transcript consisting of teacher and student
talk. The transcript was structured into seven sections, each section
requiring participants to code for SRL strategy and SRL capability.
To support participants who were not mathematics teachers the
transcript did not focus on specific mathematical procedures. The
average percentage of participant correct responses across the
seven sections for SRL strategy was 51.1% and 54.1% for
SRL capability.

Considering the participants SRL strategy responses, most
successfully identified explicit strategies with results in the two test
items ranging from 79.8% to 61.6% correct. Implicit strategies were
correctly identified by 62.6% in one test item. Metacognitive support
was tested in three items with most correctly identifying it in 2 items
60.6% (average) and only 11.1% correct in 1 item. Knowledge and
beliefs promotion was not successfully identified as an SRL strategy by
most participants with only 21.2% correctly identifying this SRL
strategy in the lesson coding activity.

SRL motivational/emotional capability was the most
successfully coded section of the lesson transcript with 83.8% of
participants correct. Resource management was successfully coded
by 69.7% of participants and most participants, 56.6%, correctly
coded metacognitive capability. Cognitive capability was tested on
4 occasions with the average correct responses by participants
being 42.1%, and responses ranging from a low of 23.2% to a high
of 58.2%.
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3.3 Research question 3: how well did
participants apply their knowledge of the
SRL-TPF to provide high SRL instruction to
students?

Participants were tasked with writing a high-SRL version for each
of two provided low-SRL scenarios. As shown in Table 3 the first SRL
statement related to an exam revision task with participants instructed
to promote a strategy for effective exam revision in their response. The
second statement instructed participants to provide a high-SRL
version providing knowledge about the benefits of feedback.

Responses were scored using the SRL-TPF on a 0-5 scale for item
27 and a 0-6 scale for item 28 with zero being scored where there was
no response, or a response that did not refer to SRL promotion in any
way. Tables 4, 5 show the classification for each score in each activity
was varied slightly to recognize the different SRL focus; strategy
instruction for the first activity and knowledge and beliefs about
learning for the second activity. Examples for each response score are
also shown in Tables 4, 5 along with the overall percentage of
responses for each score.

Responses to the first scenario (item 27), which required the
respondents to provide an explicit strategy for exam revision, showed
67% of the participants provided statements with an explicit SRL
strategy, a score of 3 or higher, thus demonstrating an ability to
promote high SRL strategies in the classroom (Table 4). Apart from
5.5% of the participants who did not provide an adequate response,
the remaining (27.5%) included implicit strategy promotion in
their responses.

The second scenario asked participants to provide a high SRL
statement promoting knowledge about the benefits of feedback. Just
over half of the participants (56%) demonstrated high-SRL
strategy promotion, receiving a score of 3 or higher, by
incorporating a statement about knowledge and beliefs about
learning by using feedback in their response (Table 5). A further
24.2% of participants promoted SRL by including two SRL
promotion types, receiving a score of 2, but did not address
knowledge and beliefs about learning by using feedback in
their response.

Overall most participants did increase the level of SRL promotion
in each scenario. In both items most participants utilized the specific
SRL promotion type sought. Further, approximately one quarter of
participants increased the SRL level of the low SRL statement but did
not use the specific SRL promotion type sought in each item.

TABLE 3 Assessment items testing participants ability to write high-SRL
version for two scenarios.
Item 27. Write a high-SRL version of the following scenario.
Providing a strategy for effective exam revision.
The test will cover everything we have done this term. Do not just cram for this
exam all in one night.
Item 28. Write a high-SRL version of the following scenario.
Providing knowledge about the benefits of feedback.
On the task outline you’ll see a final due date and an earlier date when you should
give me a draft of the paper. If I do not get your draft, I cannot give you any

comments.
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TABLE 4 Example and percentage of participant responses for each item 27 score.

Score

Response categories and example for each

% of participant
responses

No response, or a response that does not refer to SRL promotion in any way
0 Example: Exams can help us detect loopholes in the previous learning process, help us check for deficiencies, and [you] do not 5.5%

need to be too nervous (S18).

Strategy implicit with one or less of knowledge/beliefs or benefit of use or metacognitive support

Example: The test will cover the 4 topics we have covered this term. Before you start studying for this exam in the next month, try
1 to plan your studies ahead and spread the tasks out instead of cramming everything in the last few days (S61). 12%
Example: The test integrates all the contents we have learned this term. You should be able to link the prior knowledge to figure

out the test (526).

Strategy implicit with at least two of: knowledge/beliefs or benefit of use or metacognitive support

Example: The test will cover everything we have done this term. To improve the effectiveness of your revision, you could take

2 some strategies to help you. For example, a mind map will help you have a clearer picture of the topic. And the flashcards can help 15.4%
you test yourself whether you have memorized specific content. Different tools can help you achieve different aims, you should

choose whatever suits your needs (S95).

Strategy explicit without knowledge/beliefs or benefit of use or metacognitive support

Example: Okay so you have a test upcoming. So let us spend some time working out what you can recall in detail and what’s
3 information you need more time revising. I want you to go through all the key knowledge points and put a triangle if you can put 5.5%
plenty of details to expand on the points. I want you to a square if you cannot remember much about the point. Then focus most

of your revision on the red squares and touch on the triangles. Then map out your revision schedule for the upcoming week (S8).

Strategy explicit with knowledge/beliefs or benefit of use or metacognitive support

Example: The test will cover everything we have done this term. So what I will do is set a learning goal and plan early, think about

4 what I understand and write them down, the write down some questions or anything I am still confused about, and try to
comprehend and make these points clear before the test. So when you are prepare the test, write down what you know, what

you still confused, and think about how you solve these difficult problems before (S76).

24.2%

Strategy explicit with at least two of knowledge/beliefs or benefit of use or metacognitive support
Example: Think about all the topics we have studied this term. The test you are going to write will cover all the topics. Remember
to plan your study sessions in advance. Space out your study sessions in order not to cram for the exam. Plan and follow a study

schedule in order not to procrastinate. Give yourselves enough time to go over your notes and test yourself (S80).

37.4%

3.4 Research question 4: was the SRL
intervention associated with a change in
participants’ confidence in teaching SRL to
students?

Participants were asked to rate their confidence on a 4-point
scale for teaching SRL to students prior to commencing the
Program, immediately after, and then approximately 6 weeks after
completing the Program. Results showed a significant increase in
participants’ confidence about their capacity for teaching SRL to
students immediately following the Program with 87.8%
moderately to very confident compared to 39.2% prior to
completing the Program. On the delayed item given 4 to 6 weeks
after, almost the same percentage (86.8%) were moderately to very
confident in teaching SRL to students.

The Program supported participants’ confidence about teaching
SRL students. For some participants this was their first exposure to
SRL; “this was the first time I heard about SRL” (S54). Participants
appreciated the SRL knowledge gained, and examples provided. “The
course was informative and helpful especially its examples of how to
teach SRL explicitly” (S12). “It provides a detailed framework knowledge
about SRL which is really helpful for me to adjust my class and adopt
more SRL strategies” (S91). A comment by participant S25 that they
“learnt some new strategies and ways to approach facilitating SRL in the
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classroom” shows their confidence to transfer Program knowledge to
SRT classroom practices.

4 Discussion

Developing knowledge and understanding of SRL conceptual
frameworks is essential for teachers’ and teacher education students’
ability to transfer concepts into practice (Woolfolk and Murphy,
2001). SRL professional development for teachers and teacher
education students has been found to positively impact participants’
self-efficacy in relation to SRL understanding and SRT practices, and
learner outcomes benefit when this is the case (Arcoverde et al., 2020;
Kohen and Kramarski, 2017; Michalsky and Schechter, 2013; Peeters
et al,, 2014; Perry et al.,, 2006). Our research aimed to develop a
Program that would improve teacher education students’ knowledge
about SRL and about how to promote SRL in the classroom through
SRT practices.

The Program was based on a novel conceptual framework for SRL
promotion, the SRL-TPE, that distinguished three promotion types —
SRL knowledge, SRL strategies and specific SRL capabilities. An
innovation of the Program was the positioning of participants to use
a scoring guide based on the SRL-TPF to critically examine a lesson
transcript. A goal was to increase participants’ awareness and
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confidence about how teachers’ discourse and actions through SRT
practices can support the development of students’ SRL capabilities.
Results from the post test demonstrated achievement of this goal with
a44.7% (n=47) increase in participant’s confidence about teaching
SRL to students. Further, our program was noticeably short when
compared with other professional development programs for teacher
education students. In a synopsis of SRL professional development
studies, Ciga et al. (2015) identified only two, of 12, that considered
the professional development impact on student teachers’ learning.
These two were the longest interventions, each running for 6 months,
with both reporting the significance of mentoring discussions and
modeling in developing student teachers’ metacognitive awareness
and teaching practices. Our Program did not include mentoring
discussions and the only modeling provided was in the form of several
videos of classroom SRL practices. Since Ciga et al’s (2015) review
we are aware of two subsequent SRL studies, in addition to ours, that
were specifically designed for student teachers SRL professional
development. One, a study by Kramarski and Kohen (2017) involved
28-h, across 14weeks, and found specific prompts supported
preservice teachers’ as self-aware SRLs and noticing of students’ SRL,
and that preservice teachers self-regulated teaching actions were
supported through lesson design with a focus on SRT. Another,
Arcoverde et al’s (2020) 30-h SRL theory and activities intervention,
ran across 5weeks, and found improvements in teacher education
students’ SRL skills and self-efficacy. Our Program, able to
be completed in less than a day, was significantly shorter than both
Arcoverde et al. (2020) and Kramarski and Kohen (2017).

One of the points of interest with our study was whether it was
possible to achieve positive effects on participants’ knowledge of SRL
and capacity to promote SRL in the classroom without the need for
intensive school-wide programs such as those mentioned above or
those shown to be effective in research on writing (McKeown et al.,
2019). Our results indicate that a very short Program may support and
develop participants’ SRL knowledge and confidence with classroom
SRL promotion through SRT. The Program design concluded with
activities positioning participants to code a lesson transcript
positioning themselves as teachers providing high SRL instruction.
Participants were required to apply their knowledge about SRL to
analyze a classroom scenario for a teacher’s promotion of SRL to
students. Both concluding Program activities have some alignment
with research undertaken and proposed by Kramarski and Heaysman
(2021, p. 298) “to make SRL processes more explicit...hope[ing] to
promote the successful implementation of SRL and SRT in schools.”
Our Program demonstrates that teacher education students SRL
knowledge and confidence for SRL teaching practices can
be supported in professional development programs of far shorter
duration than those previously reported.

The findings regarding Research Question 1 show that most
participants (90.65%) were successful in understanding the SRL
information presented in the SRL-TPE They correctly defined SRL
and distinguished the difference between SRL and self-directed
learning. Further, participants showed understanding for identifying
SRL promotion in the classroom scenarios and the distinctions among
the different SRL capabilities. The data for correct identification of SRL
capabilities is more mixed for cognitive and metacognitive capabilities.
It appears that the participants understood the importance of SRL and
its promotion in general terms, could recognize the definitions of
types of promotion and of SRL capabilities and had stronger
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understanding about resource management and motivational/
emotional capabilities than they did of cognitive and metacognitive
capabilities. The participants also had stronger understanding of
explicit promotion than of implicit promotion and did not show
strong understanding of instances of knowledge and beliefs
about learning.

Regarding Research Question 2, the coding activity was more
difficult for participants than their responses in the comprehension
questions. Although participants had previously coded teacher
statements for SRL strategy and SRL capability identification with high
accuracy in matching activities, this was the first time they were
exposed to more complex statements with both strategy and capability
elements in the one assessment item. Asking the participants to code
data from a lesson transcript required them to not just decide about
one item (SRL strategy) but to maintain in memory the details of
another (SRL capability) and the coding scheme. This likely increased
the load on working memory substantially with several students
noting the difficulty of this activity; “I found the last [coding] exercise
really difficulty if would be great to have more assistance on how to
differentiate between the different SRL promotions and capabilities”
(S58). This activity, reinforced by participant feedback, showed that
the participants’ recognition of types of SRL strategy promotion and
which SRL capabilities were being promoted would benefit from more
detailed and extensive attention within the Program. Providing more
time and practice would likely develop participants’ understanding of
classroom complexities for both SRL strategy promotion and SRL
capabilities. Regardless of the failure to obtain 100% accuracy in the
use of the scoring system, the coding exercise was important in
sensitizing the participants to the kinds of teacher discourse that
happens in the classroom relating to the promotion of SRL knowledge
and strategies.

Results for Research Question 3 showed that when asked to
generate statements related to a strategy promotion 67% of participants
provided explicit SRL strategy instruction and of these 37.4%
incorporated more than one SRL promotion type in their responses.
In this task, these teacher education students successfully transferred
Program content knowledge to teaching activities. Thus, many
participants successfully transferred general SRL strategies from the
Program to increase SRL promotion in classroom scenarios. Our
results indicate that it was possible to incorporate both knowledge
about SRL and teacher-focused SRT promoting students’ SRL as
proposed and undertaken in research by Kramarski and
Heaysman (2021).

Research question 4 provided evidence of the Program’s influence
on participants’ confidence promoting SRL to students (87.8%).
Approximately four to six weeks following Program completion these
positive results remained quite stable (86.6%). These results are
encouraging given only 36.3% of participants identified engagement
with the Program’s SRL content prior to its completion.As a novel
conceptual framework, alongside evidence of participants’ confidence
for teaching SRL to students through engagement with a very short
Program, we recognize its achievements and opportunities for
improvements. Participants knowledge, understanding, and
distinction of metacognition and cognition and the subsequent
promotion of both to students through classroom teaching is an area
that would benefit from further development. These and other areas
of SRL and SRT knowledge are discussed in the limitations and future
research section below.
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TABLE 5 Example and percentage of participant responses for each item 28 score.

% of participant
responses

Score

Response categories and example for each

0 No response, or a response that does not refer to SRL promotion in any way. 3.3%

1 No statement of knowledge/beliefs but with one of metacognitive support or strategy implicit or explicit 16.5%
Example: On the task outline you'll see two dates, your draft-paper’s due date and then the final paper’s due date. I'll need your
draft by the earlier date so that I have enough time to read and reflect on it to give you meaningful feedback to improve and

strengthen your work for the final submission (S14).

2 No statement of knowledge/beliefs but includes two of benefit of use or metacognitive support or strategy implicit or explicit 24.2%
Example: You should give me a draft of the paper before the deadline and I will give you opinions about the paper. The purpose of
this is to allow you to plan and monitor your progress as quickly as possible to ensure that it is completed on time and with high

quality (S39).

3 Knowledge/beliefs statement without: benefit of use or metacognitive support or strategy implicit or strategy explicit 2.2%
Example: Feedback will help you make sense of your problems and you can have a better attempt next time. Please remember our

time of deadline and I will remind you at that time (S47).

4 Knowledge/beliefs statement with one of benefit of use or metacognitive support or strategy implicit or strategy explicit 19.8%
Example: Please pay attention to the final due date and an earlier date on the task outline. You need to give me your draft of the
paper and I can provide detailed feedback for you. You can learn something you need to correct and improve from my feedback

(832).

5 Knowledge/beliefs statement with two of benefit of use or metacognitive support or strategy implicit or strategy explicit 28.8%
Example: On the task outline you'll see a final due date and an earlier due date when you should give me a draft of the paper. This is
very important as the process of getting feedback on your work is key to learning. When another person gives you feedback you are
able to gather information on how you are progressing, what are you doing right, where can you make some changes, and how can

you improve. This information allow you to make the most growth possible in your learning (S56).

6 Knowledge/beliefs statement with all of benefit of use and metacognitive support and strategy implicit or strategy explicit 5.5%
Example: Remember when we all gave each other feedback on our writing last week and how hard it was to provide something

meaningful when I only gave you a little bit of time? And how when we had more time to complete it you could provide something
valuable to your peers? This will be the same for me when I go to mark your work. If you would like the opportunity for me to offer

some useful comments for you to reflect on before the final due date, you need to give me enough time to do it. That is why you can

see in the task outline a final due date and an earlier one (S1).

4.1 Limitations and future directions

Our results provide evidence of participants’ understanding and
recognition of SRL strategies and capabilities following a short
professional learning program. We believe, as has been consistently
shown in other research with interventions focused on one or more
SRL strategy, that participants will have positive effects from Program
engagement (Butler, 2021; Dignath et al.,, 2023; Perels et al., 2009). By
developing participants’ SRL and SRT knowledge we expect an
increase in participants’ self-efficacy for SRL promotion and
consequently the likelihood of SRT promotion in their future
classroom teaching practices (Butler, 2021; Karlen et al., 2020).

While our Program was not experimental and we acknowledge
assessment items may not enable participants’ deeper level of
understandings to be identified, our results indicated important
areas for redesign of professional learning programs for both
teacher education students and practicing teachers. Our results
point to a need for giving higher levels of support, and more
opportunities, to teacher candidates and teachers in applying
knowledge about SRL and its promotion in practical situations
within the classes. A possible future extension of the program
developed for this study would be to incorporate such practical
applications to classroom contexts. In this respect the designers of
teacher education programs could provide opportunities for
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consideration of SRL strategies and their promotion in both
courses concerned with the nature of learning, in courses focusing
on the teaching of specific areas of the curriculum, and in courses
designed to help students prepare and design tasks for use in their
teaching practicums. In Australia, such inclusion would contribute
toward meeting the federal and state governments explicit
requirement for initial teacher education courses to include
content regarding the science of learning (AITSL, 2023) and could
be expected to transfer to teacher education students’ classroom
practices during professional placement experiences. Objective
measures, such as observations, of the Program’s effectiveness
promoting SRL for SRT could then be implemented. The pattern
of our results also may be relevant to programs on SRL that have
involved practicing teachers and which have found that teachers
have not continued to take up the ideas in their classroom practice
(e.g., Nibali, 2017). Presentation of the ideas and development of
understanding of these ideas do not appear to guarantee their
practical application in lesson design or classroom practice.
Recognition of this element as a necessary addition to professional
learning programs is needed.

‘We believe our research is the first to use the SRL-TPF, or a similar
coding tool, as an expanded measure of participants’ understanding
of SRL theory in practice. Coding a lesson transcript showed that
participants were mostly successful. However, future research that
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requires participants to code lesson activity or statements should
increase scaffolding within the task. We further recommend providing
immediate feedback for transcript sections to support learners self-
monitoring and correction. Immediate feedback would be expected
to support participants’ subsequent coding and monitoring of learning
as has been shown in Vosniadou et al. (2024).

Our Program involved participants from two Australian
universities and did not explicitly address or target teacher education
students personal SRL practices, such as the SRL skills they utilize, or
involve mentoring, something that has been shown to influence
teachers’ confidence with implementation of SRT. While generally
effective in supporting the comprehension of SRL capabilities and
promotion, it would be of interest in future research to examine the
effect of increasing connection of the Program content to wider
populations of teacher education students and incorporate personal
and classroom practices as recommended by Endedijk et al. (2012).
Seeking feedback from participants would benefit future developments
of the Program. Strengthening the direct relationship between the
theory and personal practices during preparation programs may
be expected to further increase the level of SRL promotion in their
teaching practice and subsequent teaching.

5 Conclusion

The research developed and evaluated a short online Program
to help teacher education students learn about SRL and how to
promote SRL to students through SRT. The Program was based on
the SRL-TPF which pays attention not only to the explicit teaching
of SRL strategies, but also to participants’ promotion of knowledge
and beliefs about SRL and the promotion of metacognitive
reflection and support. Our research focused on education students’
ability to use our SRL-TPE, including the coding guide and provide
high SRL instruction to students in teachers’ SRT. Results showed
the Program was mostly effective in helping teacher education
students develop detailed knowledge of SRL capabilities, types of
SRL promotion and the application of the SRL-TPF to identify SRL
strategies and capabilities within a transcribed lesson. The study
contributes research findings addressing two components of SRT
- knowledge of SRL and knowledge for promoting SRL in students
- in SRL professional development of short duration with beliefs
about SRL included. In addition, the pattern of our findings points
to key issues that should inform the design of future programs of
professional learning on SRL and its promotion for teacher
education and practicing teachers.
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