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Abstract

This scoping review addresses empirical work on pedagogical approaches to promoting self-
regulated learning (SRL) in musical instrument learning. This work sought to investigate (1) the
types of approaches that were considered by studies to be SRL promoters, (2) how they were applied,
and (3) the effects of each type of approach on student learning and performance. Following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Scoping Reviews (PRISMA-
ScR), we searched four databases and 30 specialised journals. This process returned 934 records.
After analysing these records, we selected 17 studies that met our inclusion criteria. The results
show a variety of pedagogical approaches to developing SRL skills. Teaching practices ranged
from self-regulation instructions to tools such as practice journals and digital tools (e.g., electronic
portfolios, software applications). Most of the selected studies demonstrated the beneficial effect of
SRL teaching approaches on students’ outcomes. Thus, the findings suggest that both pedagogical
approaches (self-regulation instruction and tools) can foster SRL. Furthermore, the findings indicate
a gap in research on self-regulation pedagogical approaches in different contexts beyond face-to-
face teaching, including online and hybrid environments. In addition, the effects of long-term
interventions utilising these approaches on students’ learning remain underexplored.
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Self-regulated learning (SRL) is a complex construct that focuses on aspects that influence
learning, such as motivation, cognition, and metacognition (Panadero, 2017). Zimmerman
and Moylan (2009) defined SRL as “self-generated thoughts, feelings, and actions for achieving
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one’s learning goals” (p. 299). According to McPherson and Zimmerman (2011), a self-regu-
lated music learner proactively adheres to self-regulatory strategies such as goal setting, use of
task strategies, self-monitoring, and self-evaluation.

Research has indicated a relationship between the adoption of self-regulated behaviours,
actions and thoughts and achievement in musical performance (Aratjo, 2016; Ersozlu et al.,
2017; McPherson & McCormick, 2000). Thus, due to the positive impact of self-regulation
strategies on the quality of students’ musical practice — given the influence of this activity on
students’ musical development (How et al., 2022) —authors have pointed to the importance of
adopting pedagogical approaches that explicitly — through the principles of SRL — instruct stu-
dents on how to practise the instrument (Austin & Berg, 2006; McPherson et al., 2018).

Despite the findings of the systematic review by Varela et al. (2016), which indicated that
self-regulation instructions correlated more strongly with self-regulated behaviours than did
standard musical instructions, and other research shedding light on the importance of promot-
ing SRL in musical instrument learning (as mentioned above), we did not find any review study
that explored the characteristics of teaching approaches aimed at developing SRL skills. In
addition, there is a lack of studies on how these approaches are applied, and their impact on
student learning/performance.

Thus, this scoping review aimed to gather evidence on pedagogical approaches that promote
self-regulation in musical instrument learning up to the date of the search (October 2023). The
systematic review by Varela et al. (2016) was not conducted for this same purpose and does not
reflect the current research landscape, as their bibliographic search was carried out in 2011.

Self-regulatory learning processes

Zimmerman and Moylan (2009) presented a model of self-regulation composed of three
phases: forethought, performance, and self-reflection. In the forethought phase, the learner
prepares the ground for the task, that is, the learning. At this stage, the learner engages in task
analysis methods involving goal setting and strategic planning. Self-motivation beliefs such as
self-efficacy, outcome expectations, intrinsic interest, and goal orientation are also connected to
this phase.

During the performance phase, the learner engages in strategies of self-control and self-
observation. Zimmerman and Moylan (2009) considered self-control strategies as: self-instruc-
tion, imagery, time management, environmental structuring, help-seeking methods, interest
incentives, and self-consequences. Self-observation strategies include (1) metacognitive moni-
toring, which allows automatic error correction and (2) methods of self-recording, such as
taking notes about learning. Both are ways of tracking the learning process (Zimmerman &
Moylan, 2009).

The last stage is characterised by task evaluation. Here, the learner engages in self-judge-
ment (i.e., self-evaluation and causal attribution) and self-reaction (i.e., self-satisfaction and
adaptive/defensive decisions). At this stage, the learner will make a series of decisions that will
influence the next learning cycle.

McPherson and Zimmerman (2011) classified the key processes of self-regulation into six
dimensions. Each dimension is accompanied by a scientific question to highlight the processes
involved. The six dimensions, the questions, and the strategies classified in each dimension are:
(1) Motive (Why?) goal setting and self-efficacy; (2) Method (How?) task strategies; (3) Time
(When?) time management and concentration strategies; (4) Behaviour (What?) metacognitive
monitoring strategies; (5) Physical environment (Where?) strategies for organising the place of
practice; (6) Social (With whom?) seeking help and external sources.
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Purpose of the study

The aim of this study was to conduct a scoping review of pedagogical approaches designed to
promote self-regulation in musical instrument learning. In this research, the term “pedagogical
approaches” encompasses teaching instructions or teaching tools used by teachers or research-
ers to facilitate students’ self-regulation of learning. “Self-regulation of learning” is the pro-
cesses part of the multidimensional theory established by McPherson and Zimmerman (2011)
and Zimmerman and Moylan (2009). We sought to answer the following exploratory research
questions:

1. What is known in the literature about pedagogical approaches aimed at promoting SRL
in musical instrument/voice students?

2. What are these pedagogical approaches, and how are they applied to the students?

3. What is the impact of these pedagogical approaches on students’ learning/
performance?

The research questions were created using the “Population, Concept and Context” approach
(Peters et al., 2020). We considered “population” to be the instrument/voice of students of all
ages, “concept” to be the SRL theory, and “context” to be the musical instrument/voice learn-
ing in one-to-one lessons, heterogeneous or homogeneous group lessons, formal or informal
learning environments, and in different formats (in-person, online, or hybrid).

Method
Design

This work was based on the guide for conducting scoping reviews published by the Joanna
Briggs Institute (see Peters et al., 2020). Scoping reviews use a systematic approach to map key
concepts in a field of research (Tricco et al., 2018). Unlike systematic reviews, which address
precise questions (Peters et al., 2020), scoping reviews seek to examine the scope of the litera-
ture, map and summarise the evidence, identify gaps, and provide conceptual clarity and
insights for future research (Munn et al., 2018; Tricco et al., 2016). We therefore conducted a
scoping review to explore the diversity of evidence on the topic addressed.

This scoping review was reported according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses for Scoping Reviews (PRISMA-ScR). The protocol was reviewed at
five research team meetings. Involving three team members (the authors), these meetings
focused on refining the inclusion/exclusion criteria to address our research questions and
developing search strategies, such as selecting the search terms.

Literature search

The terms used in the search are shown in Table 1. An experienced librarian from the University
of Aveiro reviewed the search strategy. We used a wild card in the following words: music* (to
represent “music”’, “musicians” and “musical”), teach* (covering “teach”, “teaching”,
“teacher” and “teachers”), pedagog* (including “pedagogy” and “pedagogies”), and practi*
(which encompasses “practice”, “practise”, “practicing” and “practising”). Database searches
were carried out by the first author in October 2023 and totalled 453 records (Scopus: 155;

Web of Science: 170; ERIC: 67; Academic Search Complete: 61). In the same month, manual
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searches were carried out in specialised music education and music psychology journals, total-
ling 481 records (see Table 1). Adding up the records from the databases and specialised jour-
nals, we reached 934 records in our search.

Study selection

After the search, 252 duplicate records were excluded. Thus, the title and summary of 682
records were screened. In this process, 605 irrelevant records were excluded (e.g., non-peer-
reviewed research studies, not related to pedagogical approaches to promoting SRL, outside the
field of music, full text not available in English, Portuguese or Spanish, non-empirical commen-
taries, book summaries and texts). The authors blind-checked the 77 included full texts using
Rayyan platform!. After discussion and refinement of the exclusion criteria, 60 full texts were
excluded for the following reasons: (1) did not address all of our research questions; (2) did not
involve musical instrument lessons (e.g., composition, improvisation); (3) non-empirical (purely
theoretical); (4) full text not available (e.g. conference abstracts without full text available); (5)
little or unclear relationship to SRL theory; (6) included principles from other theories together
with SRL theory, which could compromise the interpretation of results, especially those related
to the effects of pedagogical approaches to promoting SRL; and (7) design, sampling, or type of
document was unclear or inadequate. We selected 17 articles that met our inclusion criteria: (1)
studies involving pedagogical approaches to promote SRL in musical instrument/voice students
of all ages, learning in different formats (one-to-one or group lessons, and face-to-face or online
or hybrid courses; (2) empirical studies published in peer-reviewed journals; and (3) complete
works available in English, Portuguese, or Spanish. Figure 1 shows the article selection process
following the PRISMA flowchart (Moher et al., 2009).

Data analysis

After selecting the 17 studies, all the three authors read the articles, and the first author con-
ducted the data extraction process, organising the information into an evidence table (Table 2).
We then performed a theoretical thematic analysis of the studies’ findings based on Braun and
Clarke (2006). The studies were then divided into seven categories based on the types of peda-
gogical approaches used to promote SRL.

In order to build our categorisation, we started from the precept that SRL can be promoted
directly and/or indirectly. Therefore, in the category of direct instructions for self-regulation,
we included the selected studies that aimed to promote SRL through instructions delivered by
teachers/researchers. Indirect support included the following instruments or tools to develop
SRL skills: narrated practice, journalling, microanalysis protocols, practice diary, practice
checklist, learning strategies protocol, video feedback, and online digital tools. Some studies
used both pedagogical approaches, that is, incorporating self-regulation tools and direct
instructions. The categorization is presented in Table 3.

Discrepancies in the categorisation were discussed and solved in the meetings involving the
research team. In these discussions, all authors contributed to refining the categorisation and
ensuring consistency in the interpretation of the data.

Findings

In this section, we move from an overview of the 17 selected studies to a more detailed presenta-
tion of each study using our categorisation. In seeking to answer our research questions, we
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Figure |. PRISMA Flowchart.

describe which pedagogical approaches were used, how they were applied, and what the results
of their application were in terms of student performance and learning. Within each category,
the studies are presented in alphabetical order. Information regarding the study design, sam-
pling, and procedures for each selected study can be found in Table 2. A comprehensive synthe-
sis of the studies is provided in the Discussion and Conclusions section.

Overview of the studies

The data presented in Table 2 provide an insight into the selected studies. The 17 studies
included in this scoping review were primarily conducted in the United States (n=10), followed
by four other countries, Canada (n=3), Australia (n=2), the United Kingdom (n= 1) and Brazil
(n=1). Of the 17 studies, seven used qualitative data analysis, eight used quantitative, and two
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Table 3. Categorisation Into Types of Pedagogical Approaches Used to Promote SRL.

Type of approach used to promote SRL Studies

Self-regulation direct instructions Hewitt (2011), Miksza (2015), Mieder and Bugos (2017),
Prichard (2017), Prichard (2021), Weidner (2021)

Self-regulation tools (e.g., narrated Burwel & Shipton (2013), Miksza et al. (2018), Osborne

practice, journalling, practice schedules, etal. (2021), Pike (2017)

microanalysis protocols) alongside self-
regulation direct instructions

Practice diary Kim (2010)

Practice checklist Cremaschi (2012)

Organ Learning Strategies Protocol Carvalho et al. (2020)

Video feedback Boucher et al. (2021)

Online digital tools Brook and Upitis (2015), Upitis et al. (2012), Want et al.
(2023).

used mixed methods. The selected articles were published between 2010 and 2023 and used a
variety of research designs (e.g., case studies, pretest—posttest quasi-experimental, action
research). Not all studies specified the research design, so we only included it in the evidence
table if it was clearly described by the author(s). In terms of data collection, the studies mainly
used interviews, practice diary data, observation of students’ practice, online portfolio data,
surveys, and performance recordings.

The number of participants in the studies ranged from two to 234. Of the 17 articles selected,
seven studies were conducted with higher education students (Boucher et al., 2021; Burwel &
Shipton, 201 3; Cremaschi, 2012; Kim, 2010; Miksza, 2015; Miksza et al., 2018; Osborne et al.,
2021), four with high school students (Hewitt, 2011; Mieder & Bugos, 2017; Prichard, 2017,
2021; Weidner, 2021), and one with a mix of undergraduate and university extension course
students (Carvalho et al., 2020). The studies by Wan et al. (202 3), Brook and Upitis (2015), and
Upitis et al. (2012) were conducted with school-age students and studio teachers. The study by
Pike (2017) was conducted with a doctoral student and the author/researcher as a coach. All
studies were conducted in person with students learning in face-to-face settings.

Many of the interventions took place outside of regular instrument lessons and were imple-
mented by the researchers. However, Mieder and Bugos (2017), Prichard (2017) and Upitis et
al. (2012) applied interventions in the regular classes conducted by the teachers, while Hewitt
(2011), Prichard (2021), and Weidner (2021) implemented their interventions during desig-
nated times in the middle school band class, also facilitated by the teacher(s).

Self-regulation direct instructions

Hewitt (2011) suggested that self-evaluation is an essential component of self-regulation of
learning. Hewitt’s work incorporates a pretest—posttest design with non-equivalent groups.
The student participants (N=234) were divided into three groups: Group 1 received instruc-
tion on self-evaluation, Group 2 performed self-evaluation, and Group 3 did not engage in self-
evaluation. The instructions for self-evaluation were based on the precepts of Rosset al. (1998):

(a) defining the criteria for evaluation, (b) learning to apply the criteria to their performances and
those of others, (c) receiving teacher feedback on their self-evaluations, and (d) engaging students in
the development of goals and action plans to implement in their learning. (p. 10)
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The results indicate that self-evaluation instructions did not have a significant impact on stu-
dent performance, as students in the group that received the instruction performed similarly to
those who did not. The author attributed the lack of impact of self-evaluation instruction on
students to the duration of the study (5 weeks), as other studies have applied more extensive
interventions (minimum of 8 weeks) and obtained favourable results.

In Miksza's (2015) study, students (N=28) were divided into two groups and exposed to two
different experimental conditions. Participants in both groups received instructional videos con-
taining descriptions and demonstrations of practice strategies, such as varying rhythm, using a
metronome, and slowing down. In addition, participants in the treatment group also received
videos containing descriptions and demonstrations of SRL principles, based on McPherson and
Zimmerman (2011), such as environmental structuring, “finding a time and place to practice
where you can concentrate and remain focused on the task at hand is of utmost importance”
(Miksza, 2015, p. 235); goal setting, “it can be helpful to choose two or three objectives to focus on
for any particular practice session” (p. 235); and self-evaluation, “your self-evaluation may reveal
it is time to move on to another objective or perhaps it is time to try a new strategy” (p. 238). The
results indicate that both pedagogical approaches had a positive impact on student performance.
However, participants who received self-regulation instruction showed greater performance out-
comes and commitment to working on musical nuances during practice (e.g., dynamics and
articulation). The author suggests that this may have occurred because these students applied the
practice strategies more effectively as they incorporated SRL principles into their practice.

Mieder and Bugos (2017) designed a curriculum to encourage SRL processes in students
(e.g., problem-solving and self-evaluation). The data collection methods aimed to understand
the students’ self-efficacy before and after the intervention through their responses to a ques-
tionnaire, practice behaviours through video recordings of the practice sessions, and partici-
pants’ perceptions about the frequency of their practice behaviour, which were also assessed
through a questionnaire. Based on Bugos and High (2009) and Smith (2005), these authors
created 22 practice strategies and grouped them into categories: “elimination”, to reduce chal-
lenges by having students focus on improving one skill at a time (e.g., singing, tapping, clap-
ping); “thoughtful repetition”, which reinforces the combination of repetition with practice
strategies such as chaining and using the metronome; and “make it musical”, which includes
pedagogical approaches to developing musical expressiveness, such as articulation and dynam-
ics. During the 2-week treatment period, the instructor engaged the students (N=30) in discus-
sions about musical challenges and practice strategies, taking time to ask questions such as “In
measure eight, what strategy or strategies would you use to better facilitate the technical chal-
lenge of the sixteenth note passages?” (p. 583). The results indicate an increase in students’
self-efficacy, which may be linked to their positive perceptions of the practice strategies.
However, no significant differences in student performance were noted. The authors attributed
this result to the short duration of the intervention, 2 weeks, which proved insufficient for stu-
dents to assimilate all the curriculum concepts.

Prichard (2017) conducted a single-group study. The intervention took place over 4 weeks
(20min of instruction per week) and was applied in the regular educational context of band
and orchestra classes (N=136). The practice strategies aimed to develop skills related to “rhyth-
mic accuracy,” “note accuracy,” and “musical accuracy” (based on Miksza et al., 2011). The
teachers’ pedagogical practices included, first, identifying a challenging musical excerpt and
subsequently, using cognitive modelling, e.g., the teachers modelled their thinking primarily.
Finally, the students practised the strategy in groups. The pedagogical approaches that could
promote SRL were based on Bandura (1986) and Miksza et al. (2011). The results indicated
that participants listed significantly more practice strategies on the post-test compared to the
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pretest. Some inefficient strategies showed substantial decreases, such as “playing from begin-
ning to end.” Analysis of the students’ practice recordings indicated that after the intervention,
students spent more extended periods working on specific excerpts (indicated as an increase in
time management skills) and showed greater diversity in their practice objectives. Self-
regulation ratings did not increase significantly after the intervention. The author believes this
last result occurred due to the short duration of the intervention and the need for additional
instructions on other principles of self-regulation.

Prichard (2021) conducted a pretest—posttest quasi-experimental study with 105 students.
The intervention consisted of a 3-week instructional protocol during band class warm-ups
(30min of practice instruction per week). Based on Bandura’s (1986) concept of observational
learning and the works of Miksza et al. (2011) and Prichard (2017), the protocol included: “(a)
identification of a challenging excerpt, (b) cognitive and live modelling (Bandura, 1986), and
(c) group practice of one or more appropriate practice strategies” (p. 424). In class, the teacher
modelled the recognition of the challenge, the selection of strategies and their application.
Participants in the treatment group reported an increase in the number and variety of strate-
gies. In the control group, the number of strategies used remained similar and focused on “note
accuracy”. There were no significant differences between the groups in terms of self-regulation
observed in practice. However, students who already showed high levels of self-regulation ben-
efitted more from the intervention than those who were less self-regulated.

In Weidner’s (202 1) quasi-experimental study, one group of students received instructions on
chaining (n=23), another group received instructions on tempo alteration (n=23), and the final
group received no instructions and simply read the pieces assigned to students in all groups
(n=20). “Chaining” refers to the practice strategy in which the student divides challenging sec-
tions into smaller ones; once they are able to play the smaller section, the student recontextualises
the excerpt within the musical piece; and “tempo alteration” refers to slowing down and, after
achieving accuracy, increasing the tempo. The teacher named the strategy in each lesson, gave
explicit descriptions, modelled it, and guided the practice. There was no significant change in the
frequency of strategy use; however, in terms of performance, students in the treatment group
showed changes that differentiated them from students in the control group. The author attrib-
uted the best performance results to a better understanding and use of the strategies taught.

Self-regulation tools (e.g., narrated practice, journalling, practice schedules, and
microanalysis protocols) alongside self-regulation direct instructions

In Burwel & Shipton’s (2013) action research study, students (N = 8) were introduced to prac-
tice strategies for each SRL phase (Before, During and After), based on Jorgensen (2004), dur-
ing three seminars held by the researchers. As strategies for the “Before” phase, students were
guided to use “practice schedules” in which they had to indicate the items they were studying
and the time spent on each of them; for the “During” phase, their practice was recorded and
then reviewed and discussed in an individual interview/intervention session with a researcher;
and for the “After” phase, a weblog was used where students wrote their reflections on the prac-
tice strategies. The practice schedule was a time management concept, nicknamed the “15-min
rule”, originating from the English pianist Ronald Smith. According to this concept, students
should choose a musical passage and practise it for 15 min, after which they could repeat or
change the musical content. The findings showed that the 1 5-min rule proved to be an effective
tool, widely used by students, which helped them recognise challenges, establish goals, and
monitor and evaluate their practice.
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Based on the microanalysis protocol developed by Cleary et al. (2012), Miksza et al. (2018)
conducted a multiple-baseline experiment consisting of individual meetings in which the stu-
dents (N=3) and the researcher discussed relevant aspects of the students’ practice. The authors
used different data collection sources (e.g., entrance and focus group exit interviews, participants’
responses to the microanalysis data collection section, practice recordings). The interview data
were analysed using thematic analysis, while the practice session recordings were analysed for
the frequency of practice behaviours. Taking on the role of coach, the researcher guided students,
for example, in setting goals for practice (“Do you or your teacher usually set goals for your prac-
tice sessions? Please explain.” p. 9), in reflecting and selecting practice strategies (“Think back to
your goals. What strategies do you plan to use to achieve those goals?” p. 11), and to improve
concentration during practice (“What do you do to keep your concentration?” p. 12). The results
indicated a slight increase in students’ confidence post-intervention. Furthermore, students
began to articulate their practice goals more clearly and reported a more varied list of practice
strategies. Finally, students engaged in more detailed self-observation and metacognitive monitor-
ing through the questions about their thoughts. The students affirmed the importance of the
experience, particularly in terms of its potential to bring individual weaknesses to light.

Osborne et al. (2021) developed a practice diary, based on a microanalysis protocol devised
by McPherson et al. (2019), which included questions designed to engage students in adopting
the self-regulatory behaviours and thinking of the three phases of SRL. For instance, before
starting practice, participant students (N=7) had to respond to practice diary items to prompt
task planning; during practice, they responded to items to encourage self-observation; and,
after practice, to items to support self-reflection. Furthermore, at the beginning of the study,
students participated in a training meeting on the components and principles of SRL as
described by Zimmerman (2002) and Zimmerman (2013). The quantitatively driven results
showed that the SRL process with the most significant improvement in students was metacog-
nitive monitoring. Students with higher ability demonstrated stronger motivational beliefs,
while those with lower ability demonstrated investment in strategic planning and goal setting.

Pike’s (2017) case study explored the promotion of self-regulation in a piano student’s prac-
tice by adopting Schon's (1987) reflective practitioner model. In this work, the author assumed
the role of coach and encouraged the participating student (N=1) to narrate their plans,
actions, and thoughts during practice (narrated practice). Another approach was journalling,
where the student was guided to reflect, for example, on their goals and how they would achieve
them, and the coach and student also met to discuss recordings of the practice sessions. The
procedures adopted led to an increase in the student’s self-regulation. The process of reflecting
aloud was necessary for the student to identify any difficulties, and the sessions with the coach
helped to explore ideas and find an “artistic voice”. Both the student and the piano teacher
noted the resulting improvements in the student’s performance.

Practice diary

In a multiple case study with four participants, Kim (2010) developed a semi-structured prac-
tice diary based on Hallam's (1997) concepts of self-regulated practice. The author did not
provide further details or examples of the diary’s contents. The practice diary was used for
2 weeks with string students and proved to be a tool that could investigate and support self-
regulated behaviours. It helped students to use metacognitive resources, plan practice sessions
in more detail, concentrate, keep practice records, understand where improvements were
needed, plan subsequent practice sessions, and adopt mental practice strategies and mental
imagery.
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Practice checklist

Cremaschi (2012) employed a quasi-experimental static-group comparison design with 41
participants. The intervention involved the application of a practice checklist to encourage self-
reflection, characterised as the third phase of the SRL model introduced by McPherson and
Zimmerman (2011). This checklist included strategies such as “slow and sectional practice,
metacognitive self-regulatory strategies such as practice planning, monitoring, and self-evalu-
ation items (e.g., ‘inner teacher’, progress and concentration self-ratings), and a time tracking
section for each piece or exercise” (p. 226). Students in the experimental group reported higher
levels of metacognitive self-regulation (planning, monitoring, and adjusting) than those in the
control group. There were no significant differences between the two groups with regard to the
use of practical strategies, self-efficacy, resource management, and final performance grades.
The author attributes these last results to the short treatment period (3 weeks).

Organ learning strategies protocol

Carvalho et al.’s (2020) qualitative study applied a protocol containing 17 learning strategies
with instructions on how to apply them, which were presented to the students in text form. The
17 strategies were based on the authors’ experience of teaching the organ and on the analysis
of the piece that all students were asked to practise during the study. Furthermore, the protocol
included practice strategies to optimise musical performance (e.g., “slowing down the tempo in
practice, skipping to critical sections”, p. 6). Student participants (N = 3) reported that the pro-
tocol provided them with effective practice strategies that helped them to achieve their goals in
less time than usual and to develop an artistic interpretation of the piece.

Video feedback

Based on the assumption of the importance of self-evaluation for self-regulation of learning
and the suggestion that video feedback may be beneficial in preparing for performance,
Boucher et al. (2021) conducted an intervention using video feedback as a self-regulation
tool. The study used an experimental between-groups design (n= 8 in the control group and
n =8 in the experimental group). In this study, students in the treatment group were asked to
record their performance and provide self-evaluative verbal comments while watching it. The
qualitative analysis involved coding participants’ verbalisations during practice (thinking
aloud). The quantitative analysis involved calculating the frequency of coding for the think-
aloud comments made during the practice sessions across the intervention period.
Throughout the self-evaluation sessions, students in the experimental group began to evalu-
ate themselves differently, and these changes were more pronounced in participants with
higher performance skills. In the final video feedback sessions, students in the experimental
group commented more on practice strategies to be used in subsequent practice sessions. This
led the authors to speculate that this tool can lead students to reflect on which strategies to
use in future practice sessions.

Online digital tools

Brook and Upitis (2015) conducted a case study with 83 participants, investigating iSCORE?,
an electronic portfolio that was the successor to ePEARL (see Upitis et al., 2012) and was spe-
cifically designed to support SRL in music lessons. The portfolio comprised 24 features to assist
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students in setting goals and learning new repertoire. The tools also facilitated students’ com-
munication with teachers and peers outside of lesson time, for example, by allowing them to
comment on recordings. The platform also included examples specific to music practice in its
help sections. The findings showed that students valued the features that made it easier to set
goals and share videos of their performances with teachers and peers. Furthermore, the tools
that allowed feedback to be sent from outside the classroom were cited as a form of co-regula-
tion of students’ practice. The students’ adherence to the portfolio depended on encouragement
from the teachers.

Upitis et al. (2012) explored the use of the ePEARL electronic portfolio, which was deliber-
ately built around the principles of SRL. The ePEARL (Electronic Portfolio Encouraging Active
Reflective Learning) tool was designed to be student-centred, with features that encouraged
students to set their learning goals and list the strategies they would use. It also had a space to
make recordings and allow interactions between teachers, parents, and peers. The findings of
the first phase (a case study with two participants) indicated that utilising the portfolio increased
communication between teacher, student, and parents, in addition to helping with planning
and reflecting on practice through the recordings. Finally, the ability to set goals increased the
students’ motivation to practise for exams. The findings of the second phase (multiple case
study with 19 participants) showed that the requirement to make recordings motivated stu-
dents to solve challenging sections of the repertoire and to listen critically to their performances.
Teachers provided feedback and helped guide students’ practice between lessons using com-
munication tools.

Wan et al.’s (2023) multiple case studies trained students (N=4) to use features of a soft-
ware application to promote self-regulation processes from the three cyclical phases of SRL.
These resources included recordings of tasks and making personal adjustments to the listening
experience (e.g., varying the tempo or listening to separate hands). In addition, the application
provided suggestions for task-oriented strategies (e.g., playing smaller sections/larger sections)
and problem-solving tactics (e.g., “Too easy? Make it more challenging! Too hard? Make it sim-
pler,” p. 9). The findings suggest that the application, through its listening tools, enhanced stu-
dents’ aural perception and problem-solving processes, which facilitated self-regulation of
practice. Furthermore, the importance of the teacher in encouraging the use of the app was
highlighted, as well as the students’ learning preferences.

Discussion and conclusion

The aim of this scoping review was to identify evidence regarding teaching approaches that
foster self-regulation within the context of musical instrument learning. In our search, we
identified 17 articles that met the inclusion criteria. Most of the studies demonstrated that ped-
agogical approaches promoting SRL had a positive impact on the students’ learning and perfor-
mance. It was evident that there is a diversity of approaches to promoting self-regulation,
including direct instructions, the use of video feedback and digital tools embedded with SRL
principles. However, it was not possible to generalise the results and findings due to the diversity
of study designs and measures across studies.

In studies that employed direct instructions for self-regulation, the instructions were
intended to develop self-regulatory skills such as time management, task strategies, environ-
mental structuring, and self-evaluation. However, not all studies that used direct instruction
guided by teachers/researchers specified how self-regulation strategies were delivered.
Nevertheless, some authors provided details indicating, for example, the use of questioning
(Mieder & Bugos, 2017), modelling (e.g., Miksza, 2015; Prichard, 2017, 2021; Weidner, 2021),
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guided practice (e.g., Weidner, 2021), and “dialogue” with the student (Pike, 2017). Thus, a
gap was identified in studies that focused on the detailed description of the specific behaviours
teachers/researchers used to teach self-regulation strategies.

Some findings indicate a positive influence of direct instructions on instrumental learning.
Miksza (2015), Pike (2017), and Weidner (2021) suggest improvements in student perfor-
mance, Mieder and Bugos (2017) in students’ self-efficacy beliefs, and Prichard (2017, 2021)
in students’ more significant and diverse use of task strategies. Especially in studies based on
microanalysis protocols, there was a development in students’ metacognitive monitoring dur-
ing practice (Miksza et al., 2018; Osborne et al., 2021). These findings are in line with the
research conducted by Varela et al. (2016) and Ewijk et al. (201 3), which showed a correlation
between pedagogical methods that explicitly teach self-regulation strategies and the improve-
ment of students’ self-regulatory skills. However, contrasting results were found in studies by
Cremaschi (2012), Hewitt (2011), and Mieder and Bugos (2017), which failed to establish a
correlation between the SRL pedagogical approaches and improved student performance. In
these three studies, the authors indicated the need for a longer treatment period in order for
students to assimilate SRL instructions and thus significantly optimise student performance.

In addition to direct instructions, some selected studies investigated the effectiveness of
using tools to promote self-regulation in musical instrument learning. Kim (2010) and Osborne
et al. (2021) investigated the use of a practice diary with their participants and Cremaschi
(2012) the application of a practice checklist. These three studies demonstrated the potential of
self-report tools for developing SRL skills in students. In a similar vein, the studies by Brook and
Upitis (2015), Upitis et al. (2012), and Wan et al. (2023) showed that digital tools can be
designed with a set of features that facilitate the adoption of self-regulated behaviours by stu-
dents, such as help seeking and the use of task strategies.

The studies by Brook and Upitis (2015) and Wan et al. (202 3) were conducted with school-
age students and highlighted the importance of teacher encouragement to ensure that digital
tools are used effectively. On the contrary, the results of the study by Carvalho et al. (2020),
which involved students over the age of 26, showed positive effects of self-regulation strategies
even without direct teacher intervention. These findings may suggest differences in the imple-
mentation of the use of self-regulation tools with students of different ages, as younger stu-
dents generally have lower levels of self-regulation (McPherson & Renwick, 2001) and may
require more external regulation on the part of teachers or parents, as indicated by Brook and
Upitis (2015) and Wan et al. (2023).

Not all the studies specified the SRL theory processes they intended to promote. However,
Boucheretal. (2021) and Hewitt (2011) focused their studies on self-evaluation instruction for
self-regulation of learning, Weidner (2021) focused on the instruction of task strategies, and
Cremaschi (2012) on a self-regulation tool (practice checklist) to encourage self-reflection. On
contrary, studies based on microanalysis protocols, such as Miksza et al. (2018) and Osborne et
al. (2021), provided detailed descriptions of how these protocols applied were designed to acti-
vate self-regulation processes present in all three phases of the cyclical model of SRL (fore-
thought, performance, and self-reflection) during the intervention.

The results of this research highlight the need for future studies employing observational
methodologies to investigate teachers’ or researchers’ behaviours more deeply when instruct-
ing self-regulation strategies during the interventions. Such studies would be essential to
deepen the understanding of the teaching—learning dynamics involved in developing students’
SRL. Similarly, the results indicate that few studies have developed interventions in regular
instrumental music lessons. This highlights the need for research that examines the effects of
pedagogical approaches in more authentic teaching contexts, to better understand their impact
in real-world educational settings.
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In terms of class format (i.e., one-to-one lessons or group lessons), the findings of Prichard
(2017, 2021) and Weidner (2021) highlight how instructions to promote SRL delivered in
group lessons have an impact on students’ individual practice. Although the studies by Hewitt
(2011), Mieder and Bugos (2017), Prichard (2017, 2021), and Weidner (2021) were con-
ducted in group lessons, which differentiates them from other studies that were mainly con-
ducted in individual lessons, all studies were conducted face-to-face. Therefore, this work
identifies a research gap related to the scarcity of studies investigating pedagogical approaches
to developing students’ self-regulation in other educational contexts, such as online or hybrid
lessons. All 17 studies can inform future interventions. However, further research is still needed
to understand which teacher pedagogical practices can promote SRL and their impact on musi-
cal instrument learning in online/hybrid educational settings.

This study presents a set of evidence-based strategies that can inform teaching practice and
the creation of learning environments that promote SRL in musical instrument learning. Thus,
the study provides not only types of self-regulation instruction that can positively affect stu-
dents’ instrumental learning, but also tools that can be added to the curriculum for the same
purpose (e.g., practice diaries and checklists, digital tools).

Given that this study suggests both direct instruction and self-regulation tools effectively
support the development of students’ SRL skills, a key implication is the need for instrumental
teachers to receive training in SRL theory principles and the effective use of tools to foster stu-
dents’ self-regulation of musical learning. This training can occur both during the initial edu-
cation of music teachers and as part of continuous professional development, with courses
that integrate research advances and provide opportunities for teachers to apply these peda-
gogical approaches in the classroom.

Although this scoping review has identified and described several promising teaching strate-
gies and tools for fostering self-regulation in musical instrument learning, it is essential to rec-
ognise that this field is constantly growing. The searches for this review were carried out in
October 2023, and since then a new study has been published in 2024, exploring the impact of
applying the microanalysis protocol on cellists preparing for public performances (Lopez-
[niguez & McPherson, 2024). This fact highlights the ongoing evolution of research in this
area and suggests that new approaches and techniques are being developed to understand and
enhance self-regulation in musical instrument learning.

One of the limitations of this study is that it only considered studies written in English,
Portuguese, or Spanish, excluding potentially relevant studies written in other languages.
Furthermore, the study only included articles published in peer-reviewed journals and did not
integrate grey literature.
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Notes

1. Rayyanisa web application that assists researchers in the process of screening literature reviews and
systematic reviews (Ouzzani et al., 2016).

2. According to Brook and Upitis (2015), the iSCORE portfolio was developed by the Centre for the Study
of Learning and Performance (CSLP), Queen’s University, and The Royal Conservatory. However, the
portfolio could not be accessed through the reference provided in their article, as the web page is no
longer available.
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