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A PRISMA Review of Research on Music Practice 

Ee Ran How, Leonard Tan, and Peter Miksza 

Abstract 

We employed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) method to systematically review research on music practice from 1928 until June 

2020 and identified a total of 3,102 records using our inclusion criteria, of which a total of 

296 were eventually selected for the final analysis. We tabulated percentages and frequencies 

of (a) publications in ten-year periods, (b) type of publications, (c) sampling by geographical 

location, (d) methodologies used, (e) the top tenth percentile of the most highly cited 

research, and (f) topics covered. Our analyses reveal that particularly strong growth occurred 

in the literature between 2000 and 2020. In the literature we retrieved, the most commonly 

sampled research participants were those in the United States, followed by the United 

Kingdom and Australia. Quantitative research designs were most prevalent, accounting for 

two thirds of all studies reviewed (66.2%), with questionnaires and recordings being the most 

common methods of data collection. Non-empirical papers (17.5%) as well as studies 

incorporating qualitative (13.5%) and mixed-methods designs (3.1%) were much less 

prevalent. Ericsson et al.’s (1993) seminal study of deliberate practice, Driskell et al.’s (1994) 

review of the research literature on mental practice, and Sloboda et al.’s (1996) study of 

young musicians were by far the most often cited. Overall, the most common topics 

addressed were deliberate practice, practice strategies, mental practice, the benefits of 

practice, metacognition, self-regulation, and self-efficacy, suggesting that music practice is a 

rich, multi-faceted, and complex activity. In light of the findings, recommendations for 

practice and implications for future research are provided.   
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 “If I do not practice for a day I know it; if I miss two days my friends know it; and if 

I miss three days the public knows it.” Rubinstein, as cited in Blatzell (1905, p. 488) 

 

All musicians are intimately familiar with the notion that practice is crucial for 

acquiring music performance skill. Indeed, practice remains critical for the maintenance of 

skills that have already been attained, both for experts who wish to sustain their virtuosic 

abilities and those who wish to push their abilities to yet higher levels, as illustrated by the 

quotation from the late, brilliant pianist Arthur Rubinstein that opens this paper. Researchers 

investigating music practice have generally confirmed the anecdotally derived beliefs of 

many musicians, in that many studies have shown that practice is necessary for skill 

acquisition and, ultimately, the achievement of expertise (e.g., Hambrick et al., 2014; 

Jørgensen & Hallam, 2016). Moreover, researchers have also established that quality of 

practice, as opposed to quantity alone, is especially vital for efficient musical skill acquisition 

(Duke et al., 2009; McPherson et al., 2018).  

Fortunately for musicians and educators, the research literature regarding the nature of 

effective music practice has grown tremendously in recent decades. Many researchers have 

investigated the role that practice plays in learning among musicians ranging from novices 

(e.g., Miksza et al., 2012) to experts (e.g., Chaffin & Imreh, 2002) and have incorporated a 

variety of theoretical perspectives in their work. Several researchers have recently published 

syntheses of relatively small collections of studies on practicing (e.g., Mazur & Laguna, 

2019; Platz et al., 2014) on comparatively specific topics (e.g., Macnamara et al., 2014; 

Varela et al., 2016). As such, the extant syntheses are limited in the degree to which they can 

be used to shape an agenda for future research and inform the work of music educators and 

performers. There is therefore a need for a more comprehensive, systematic review that could 
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show how research on music practice has evolved over time and inform the broader work of 

researchers, performers, and music educators alike.  

Previous Literature Reviews and Syntheses 

 Miksza (2011) conducted a review of research on music practice in an effort to 

identify generalisations regarding effective approaches to practice that performers and music 

educators could use. His synthesis of 119 empirical studies is one of the most comprehensive 

in the literature. Miksza organised the research he found according to the following 

categories: observational studies of practice behaviours/activities, experimental studies of 

music practice, studies that included quantitative measures of motivational variables, and 

studies conducted within a self-regulated learning framework. Working from the findings 

reported in the literature, he proposed a theoretical instructional model for teaching musicians 

to practice. The primary components of the instructional model reflect core elements of 

practicing that students and teachers could consider when aiming to refine their own 

approaches to practicing or teaching students to practice effectively, respectively. The 

components are as follows: (a) choice—a student’s desire to practice, (b) intentionality—goal 

setting and the purpose of practice, (c) action—employing strategies and tactics during 

practice, (d) achievement outcomes—how outcomes are related to practice activities, (e) rest 

and recovery—the need to allow for time to recuperate after having expended effort, and (f) 

individual differences—recognizing that an individual’s psychological profile has an impact 

on their practice.  

 Although useful for practical application, Miksza’s review (2011) has several 

shortcomings that must be noted. For example, Miksza did not employ a systematic method, 

such as those described in the Preferred Reporting Items for Systematic Review and Meta-

Analyses (PRISMA) guidelines, when identifying potential studies for the review. As such, it 

is not possible to determine whether the topics included in the review are a representative 
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sample of those in the literature. Nor does it indicate the studies that may have been 

particularly influential. In addition, other than identifying collections of studies that 

incorporated the features of observational or experimental designs, the findings of the review 

do not allow the methodological approaches reported in the literature to be analysed 

comprehensively. 

The Impact of Deliberate Practice 

 In contrast to Miksza’s application-focused review (2011), several teams of 

researchers have conducted targeted meta-analyses of studies of practice in an effort to 

ascertain the degree to which practice predicts musical expertise (Hambrick et al., 2014; 

Macnamara et al., 2014; Platz et al., 2014). Ericsson et al.’s (1993) seminal article identifying 

deliberate practice as a key determinant of musical expertise among violinists as well as his 

(somewhat) controversial claim that “characteristics once believed to reflect innate talent are 

actually the result of intense practice extended for a minimum of 10 years” (p. 1) serve as the 

springboard for these reviews. Generally speaking, this article is perhaps best characterised as 

reporting basic as opposed to applied research, in that its authors’ primary goal was to try to 

disentangle the relative contributions of practice and individual differences (e.g., innate 

ability, cognitive resources) to musical expertise rather than inform the work of performers 

and music educators.  

 Hambrick et al. (2014) re-analysed data from studies investigating the role of 

deliberate practice in the acquisition of expertise in chess and music. Their meta-analyses 

included six studies dealing with chess and eight studies dealing with music and found that 

measures of the amounts of deliberate practice individuals engaged in accounted for only 

34% of the variance in ability among chess experts and about 30% of the variance in ability 

among musicians. Given their findings, Hambrick et al. (2014) argue that, although deliberate 

practice is clearly important, it is probably not as clear a determinant of expertise as Ericsson 
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et al. (1993) suggest. Instead, they proposed that variables such as starting age, intelligence, 

personality, genetic contributions, and so on should be considered as well. 

 Macnamara et al. (2014) conducted a similar meta-analysis; however, they re-

analysed data from 88 studies dealing with measures of deliberate practice spanning the 

disciplines of music, games, sports, and education. In addition to trying to identify the degree 

to which accumulated deliberate practice could predict variation in expertise, Macnamara et 

al. also explored whether certain variables (e.g., domain, task predictability, measurement 

approaches) would be found to moderate such a relationship. The degree of task predictability 

as well as the manner in which deliberate practice and performance achievement were 

measured were each found to be significant moderators such that the effect of deliberate 

practice on performance was greatest when tasks were more predictable, when retrospective 

interviews were used to measure deliberate practice, and when performance differences were 

indicated by group differences, as opposed to objective measures of skill. More relevant to 

the current study, their results indicated that the impact of deliberate practice on performance 

did, indeed, vary as a function of domain, such that it explained the most variance in games 

(26%), followed by music (21%), sports (18%), and education (4%). These findings led them 

to conclude that “deliberate practice is important, but not as important as has been argued” (p. 

1) by Ericsson and colleagues.  

 Having offered several critiques of methods used in previous meta-analyses on the 

topic (e.g., statistical analyses, operational definitions of deliberate practice), Platz et al. 

(2014) conducted yet another meta-analysis to ascertain the effects of deliberate practice on 

musical performance. They re-analysed the results from 13 studies that emphasized what they 

referred to as “task-specific deliberate practice” (Platz et al., 2014, p. 8) that had been 

measured for at least a year. As such, they only examined associations between measures of 

deliberate practice that specifically corresponded with the type of musical performance skill 
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that was measured (e.g., associations between measures of deliberate practice time focused 

on sight-reading ability with measures of sight-reading achievement as opposed to a more 

general measure of practice time). In addition, they only included studies that involved 

objective measures of performance skill. Incorporating their more specific inclusion criteria 

and different statistical methods, Platz et al. (2014) found that previous meta-analyses may 

have underestimated the contribution of accumulated deliberate practice to musical expertise. 

The authors report that a reasonable lower bound suggests that deliberate practice can predict 

at least 36% of the variance in performance. They conclude by suggesting that future research 

should incorporate designs with rigorous controls and that there is a particularly strong need 

for longitudinal research. 

 Ericsson and Harwell (2019) published an additional meta-analysis which served, in 

part, as a rebuttal to prior reviews and Macnamara et al.’s paper in particular. Ericsson and 

Harwell (2019) argue that previous studies interpreted the definition of deliberate practice too 

liberally. They go to lengths to distinguish deliberate practice from other related, yet different 

types of practice. They assert that deliberate practice must meet the following criteria: (a) it 

incorporates individualised training by a qualified teacher, (b) a teacher must help learners 

establish goals and the learners must be able to mentally represent them, (c) a teacher should 

provide specific strategies allowing the learner to assess themselves, and (d) the learner must 

engage in repetition leading to the meeting of performance goals. Defining deliberate practice 

using their more stringent inclusion criteria, Ericsson and Harwell (2019) report that 

accumulated deliberate practice could explain anywhere from 29% to 61% of the variance in 

musical performance, a finding that is somewhat consistent with the findings of Platz et al.’s 

(2014) meta-analysis. 

Notwithstanding Ericsson and Harwell’s (2019) rebuttal, the reviews by Hambrick et 

al. (2014), Macnamara et al. (2014), and Platz et al. (2014) did apply strict inclusion criteria 
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and have provided much valuable information for psychologists interested in the genesis of 

musical expertise. In some ways, the arguments presented in these reviews can be viewed as 

compelling, contemporary extensions of the age-old debate in the psychological sciences as 

to whether experts are born (e.g., Galton, 1869) or made (Watson, 1930). However, these 

meta-analyses do not render much insight into the particular characteristics of deliberate 

practice that may be most salient for skill acquisition or why certain approaches to practice 

might be more effective than others. Moreover, given the narrow inclusion criteria employed 

by these researchers and the highly specific topic they targeted, these reviews do not provide 

a sufficiently comprehensive synthesis of the literature on music practice, broadly defined, 

nor do they show how the literature has changed over time. 

The Role of Specific Psychological Constructs in Practice 

 Several other researchers have worked to synthesise selected portions of the literature 

on practice, targeting specific social psychological constructs. For example, Varela et al. 

(2016) reviewed research on music practice that was designed within the framework of 

Zimmerman’s (2000) self-regulated learning (SRL) theory. This theory has emerged in recent 

decades as a prominent lens through which music practice can be viewed (e.g., McPherson & 

McCormick, 1999; McPherson & Zimmerman, 2011). Researchers examining practice from 

the perspective of SRL theory have contributed much to our understanding of how musicians 

at all levels of skill and experience learn to manage the challenges inherent in individual 

learning during solitary practice (McPherson et al., 2019).  

Varela et al. (2016) reviewed 25 studies in an attempt to identify how SRL 

characteristics are related to skill attainment, learners’ commitment to practice time, learners’ 

persistence when encountering difficulties during practice, tendencies to engage in formal 

versus informal practice, learners’ practice efficiency, and various teaching approaches. The 

researchers included both quantitative and qualitative studies in their review. To do this, they 
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developed a subjective rating scale for the purpose of synthesizing findings pertaining to 

associations between self-regulation processes and various characteristics or achievement-

related outcomes of practice. Importantly, they did not consider sample size when 

synthesizing the findings (e.g., there was no weighting of small vs. large studies). Although 

the generalisations they make on the basis of these 25 studies should be viewed with caution, 

the following trends emerged: (a) task-oriented practice strategies are more likely to be 

observed among advanced musicians, although advanced musicians are less likely to exhibit 

high degrees of self-satisfaction, (b) self-efficacy is positively related to performance scores 

and amount of time devoted to practice, and (c) intrinsic interest in practice is positively 

related to persistence in the face of challenges. 

Mazur and Laguna (2019) sought to examine the role of affect (e.g., feelings, mood, 

anger, anxiety, enthusiasm, happiness) in music practice, arguing that affect has 

consequences for cognitive processing and motivation during learning. They reviewed 11 

studies to determine how affect is related to how often individuals practice and for how long, 

as well as quality of engagement during practice. Mazur and Laguna (2019) found that 

positive affect (e.g., positive mood, interest, pleasure) is positively related to quantity of 

practice, whereas negative affect (e.g., annoyance, boredom, performance anxiety) is 

negatively related to quantity of practice. They also suggest that while some researchers 

incorporated affect as an outcome of practice in their studies, it is important to consider the 

role that affect plays in the process of practicing as well. 

Finally, several groups of researchers have investigated the effectiveness of motor 

imagery, which is also sometimes referred to as mental practice or mental rehearsal for skill 

acquisition. However, as far as can be determined, there are no reviews of literature dealing 

exclusively with mental practice for music. For example, Driskell et al. (1994) and Schuster 

et al. (2011) reviewed 35 and 133 studies, respectively, on motor imagery across education, 
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medicine, music, psychology, and sports domains. Overall, their analyses suggest that mental 

rehearsal could be an effective tool for skill acquisition and especially so when coupled with 

physical practice. 

Purpose Statement and Research Questions 

 Prior syntheses of research dealing with music practice have shed light on many 

interesting and important phenomena. However, as is evident above, the extant systematic 

reviews have tended to incorporate relatively few studies and/or be relatively narrow in 

topical scope. Moreover, there appears to have been only one synthesis (Miksza, 2011) 

conducted with the intent of generating information that could be helpful specifically to 

learners and teachers. Unfortunately, Miksza’s review did not incorporate a systematic 

approach to the identification of studies and is now somewhat out-of-date. An up-to-date 

systematic review is therefore needed that moves beyond specific theoretical frameworks, 

topics, and settings, and that includes a synthesis of the entire spectrum of the literature on 

practice as it has evolved over time. Such a review could inform approaches to music 

teaching and learning and provide direction for researchers who wish to move the field 

forward. Accordingly, the purpose of this study was to conduct a comprehensive, systematic 

review of research on music practice. We employed the PRISMA method to systematically 

review research on music practice from 19281 until June 2020. The research questions that 

guided this review were:  

1. What were the publication / bibliometric trends between 1928 and the time of 

writing? 

2. What methodological designs have been employed to study music practice? 

3. Has the relative prevalence of particular methodological designs changed over time?  

 
1 Miksza (2011) identified Brown’s (1928) study of “whole-part” methods for piano practice as the earliest 
published empirical paper on music practicing. The gathering of sources for the current paper corroborated this 
claim. However, it is possible that earlier papers were published that we could not locate. 
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4. Which were the most impactful papers in the literature, according to citation metrics? 

5. Do papers’ citation metrics vary as a function of methodological design? 

6. What were the most common topics addressed in the literature and do they vary as a 

function of methodological design? 

Method 

This study was carried out using the PRISMA guidelines (Moher et al., 2009). By 

using the search string “practi*” and “music,” relevant literature was searched across four 

databases (RILM, Academic Search Complete, PsycINFO, and Google Scholar). A wild card 

character (practi*) was used during the initial search to generate results that included 

“practice,” “practise,” “practicing,” and “practising.” In this review, we define music practice 

as “individually oriented self-study directed, no matter how strictly, toward attaining musical 

proficiency on an instrument or the voice” (Miksza, 2011, p. 52). Based on the search results, 

articles addressing practice by research participants drawn from a wide variety of contexts 

(e.g., pianists, singers, ensemble musicians) were included.  

The contents of the articles were screened by the first two authors according to 

procedures developed by Littell et al. (2008). Any discrepancies between the first two authors 

were to be moderated by the third author. Subsequently, backward citation search was 

conducted to identify any records that had been omitted. To obtain a list of the most common 

topics examined in the literature, the first two authors systematically analysed the content of 

each article and summarised them in Supplemental Tables 1 to 4. Each article was coded 

according to topics and then keyed into a spreadsheet. To identify articles that were coded 

similarly, meta-codes were used to form larger categories (Saldaña, 2012).  

The initial search was conducted on Oct 1, 2020, generating 3,102 records (RILM: 

1,340; Academic Search Complete: 956; PsycINFO: 280; Google Scholar: 526), of which 

330 duplicates were removed, and the titles and abstracts of the remaining 2,772 records were 
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screened by the authors. Out of 2,772 records, 2,426 records were removed because they 

were not relevant (e.g., not related to music, different kinds of practice such as practice in 

music therapy, book reviews, and commentaries). After retrieving the full texts of the 

remaining 346 records, the authors assessed each record to examine its eligibility. The 

inclusion criteria included: (1) full text available and written in English, and (2) primary 

domain examined relating to music practice. Ten records were added from the backward 

citation search and nine additional records were suggested by colleagues in the field. 

Eventually, a total of 296 records were included for the final analysis. Figure 1 documents the 

details of the process undertaken to generate the data for this review. 

#Insert Figure 1#  

 In this review, music students from all levels were included. As the results generated 

by the search included practice in different contexts and genres, we did not limit our review 

to any particular kind of music. The genres examined (where information were available from 

the articles) can be found in Supplemental Tables 1 to 4. Where relevant, studies of the 

teaching of music practice and intervention studies on music practice were included, such as 

those involving Psychological Skills Training (PST) and Physical, Environmental, Task, 

Timing, Learning, Emotional, and Perspective (PETTLEP) approaches. 

Results 

What were the publication / bibliometric trends between 1928 and the time of writing? 

According to the methodological procedure outlined in Figure 1, the earliest record to 

examine practice in a music context was Brown’s (1928) comparison of methods in learning 

piano music. This was validated by Miksza’s (2011) review, which similarly documented 

Brown (1928) as the first publication on music practice. Following Brown, the only record 

between 1930 and 1939 was Rubin-Rabson’s (1939) comparison of unilateral and 

coordinated approaches in studies involving keyboard players. As can be seen in Figure 2, 
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there was a relative dearth of research on music practice between 1939 and 1990. However, 

tremendous growth is evident in the period spanning the last two decades, 2000–2019.  

#Insert Figure 2# 

Of the 296 records, 286 were published in the form of journal articles, while the 

remaining records comprised book chapters (n = 7) and peer-reviewed conference papers (n = 

3). Of the 286 journal articles, 85.3% (n = 244) were published in journals with a primary 

focus on music, music education, music psychology, or music and the arts. Among the 

remaining articles, 9.5% (n = 27) were published in journals focusing on psychology, while 

5.2% (n = 15) appeared in journals focusing on medical science, sport science, and 

neuroscience. Journals in which the largest numbers of articles on music practice appeared 

were Psychology of Music (n = 49), Journal of Research in Music Education (n = 40), and 

Music Education Research (n = 22). These three journals contributed more than one-third 

(38.8%) of published articles on music practice.  

Given that research tends to sample participants from “WEIRD” (Western, Educated, 

Industralised, Rich, and Democratic) societies (Henrich et al., 2010), we analysed the articles 

by geographical region. Among the empirical studies, the most commonly sampled research 

participants were from the US (n = 122). This was followed by the UK (n = 33) at a distant 

second, Australia (n = 17), Canada (n = 13), Norway (n = 10), Brazil (n = 7), Germany and 

Sweden (n = 6 each), Finland and Italy (n = 4 each), Spain (n = 3), Israel, Singapore, and 

Turkey (n = 2 each), Greece, Hong Kong, Japan, New Zealand, People’s Republic of China, 

Poland, Portugal, Slovenia, Taiwan, and the Netherlands (n = 1 each). From this rank order it 

is clear that the vast majority of empirical studies on music practice have been conducted in 

Western countries and in particular the US. Israel was the only Middle Eastern country, while 

the other geographical regions were Hong Kong, Japan, People’s Republic of China, Taiwan, 

and Singapore.  
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What methodological designs have been employed to study music practice? 

 The 296 records comprised 196 (66.2%) quantitative studies, 40 (13.5%) qualitative 

studies, 9 (3.1%) mixed-method studies, and 51 (17.2%) non-empirical studies (literature 

reviews, philosophical articles, conceptual and theoretical articles). Summaries of all 296 

studies grouped according to methodology are presented in supplementary tables S1 through 

S4. The studies are arranged in each supplementary table chronologically; information on 

participant(s), topic(s), method(s) and key finding(s) are also provided.  

 Of the 196 quantitative studies, 93 (47.4%) employed questionnaires, of which most 

were researcher-developed. Frequently used questionnaires include the Motivational 

Strategies for Learning Questionnaire (MSLQ; Cremaschi, 2012; Nielsen, 2004; Ritchie & 

Williamon, 2013; Schatt, 2011) and the Survey of Musical Interest (SMI; Comeau & Huta, 

2015; Comeau, Huta & Liu, 2015). In addition, Miksza’s (2012) Self-Regulated Practice 

Behaviour Scale (SRP) was adapted cross-culturally for Turkish (Ersozlu & Miksza, 2015) 

and Portuguese (Madeira et al., 2018) studies, demonstrating strong reliability and validity in 

each context. 

 The second most commonly used data collection method (18.4%) in quantitative 

studies were recordings in audio, video, or MIDI formats (n = 36). The recordings were often 

accompanied by the following additional types of measure: judges’ ratings (n = 15), measures 

of duration (n = 13), interviews (n = 12), observations of practice behaviour (n = 9), 

combinations of survey and observation (n = 8), combinations of survey and participant 

interview (n = 5), combinations of practice session observation and participant interview (n = 

2), coding from diaries (n = 2), and analysis of digital applications (n = 1).  

Of the 40 qualitative records, 22 (55%) reported studies involving a combination of 

interviews and observations, whereas 11 (27.5%) consisted only of interviews. These 

interviews were often semi-structured and sought to elicit responses representing common 
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strategies in relation to practice (e.g., “describe what you do when you practice your 

recorder?”; Bartolome, 2009, p. 44), and how participants felt when engaged in various 

practice activities (e.g., “Do you enjoy practicing? Why and why not?”; Christensen, 2010, p. 

30). The remaining qualitative studies included video recordings (n = 4), student journals (n = 

2), or audio recording (n = 1). 

Has the relative prevalence of particular methodological designs changed over time? 

 Studies employing quantitative methodologies were the most prevalent in every 

decade (see Figure 3). According to the records we reviewed, qualitative studies first 

emerged in the 1980s and mixed-methods research first emerged in the 2000s. However, 

qualitative studies have only become somewhat prevalent since 2000 and mixed-methods 

research remains rare. Furthermore, non-empirical studies accounted for a larger proportion 

of the research in this review in the decade spanning 2010–2019 than either qualitative or 

mixed-methods studies. 

#Insert Figure 3# 

Which were the most impactful papers in the literature, according to citation metrics2? 

A clear outlier with 11,270 citations at the time of writing, the most highly cited study 

was that of Ericsson et al. (1993), in which the theoretical framework of deliberate practice 

was first introduced. The second most highly cited study was Driskell et al. (1994), a meta-

analysis of research on mental practice to identify effective strategies and document the 

effects of mental practice on performance. Sloboda et al.’s (1996) study of the role of practice 

among 257 musicians aged 8 to 18 was the third most highly cited study. They found a strong 

association between musical achievement and the amount of formal practice the students 

completed (i.e., high musical achievers practiced the most, moderate achievers practiced 

moderate amounts, and low achievers hardly practiced at all).  

 
2 All citation information was obtained from Google Scholar on October 1, 2020. 
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The top tenth percentile of the most highly cited practice studies (as of October 1, 

2020) is presented in Table 1 together with the primary topics covered in each article. The 

topics most frequently represented by the most highly cited research studies are deliberate 

practice (n = 6), metacognition and mental practice (n = 4 each), self-regulation and the 

benefits of practice (n = 3 each), self-efficacy, motivation, the use of models in practice (n = 

2 each), higher-order thinking skills in practice, other selected factors affecting practice (e.g., 

gender, parental involvement), and practice in higher musical training (n = 1 each).  

#Insert Table 1# 

Do papers’ citation metrics vary as a function of methodological design? 

 The Ericsson et al. (1993) and Driskell et al. (1994) papers were removed from the 

analyses of citation metrics as a function of methodological design because they were 

extreme outliers. The distributions of citations were clearly positively skewed for each 

category of design and as such medians and interquartile ranges are reported. With the 

aforementioned papers removed, it was clear that those reporting quantitative studies were 

cited much more frequently on average (Med = 41, IQR = 86.2) than those with other 

methodological designs with a median nearly twice as large as the next two categories. 

Papers reporting mixed-methods studies were the next most frequently cited (Med = 23, IQR 

= 22) followed by those reporting qualitative studies (Med = 22, IQR = 100) and non-

empirical papers (Med = 13.5, IQR = 54.5), respectively. 

What were the most common topics addressed in the literature and do they vary as a 

function of methodological design? 

Many topics were evident in the papers we reviewed. Memorisation techniques, the 

effectiveness of specific practice strategies (e.g., whole-part practice), and modeling were the 

most common topics up until the 1990s. However, the variety of the topics represented in the 
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papers grew rapidly as papers on practicing became more frequent in the period from 1990 to 

2019. 

As noted earlier, supplementary Tables S1 to S4 present the topics covered by each of 

the 296 records. Salient topics examined in quantitative studies included (a) deliberate 

practice (e.g., Chaffin & Imreh, 2001; Hyllegard & Bories, 2008; Meinz & Hambrick, 2010); 

(b) self-regulation (e.g., Cremaschi, 2012; Leon-Guerrero, 2008; Miksza, 2006b); (c) self-

efficacy (e.g., McCormick & McPherson, 2003; Ramdass & Bembenutty, 2012; Ritchie & 

Williamon, 2011); (d) motivation in practice (e.g., Evans & Bonneville-Roussy, 2016; 

Miksza et al., 2016; Ng, 2017); (e) mental practice (e.g. Clark & Williamon, 2011; Highben 

& Palmer, 2004; Lim & Lippman, 1991; McHugh-Grifa, 2011); (f) unilateral- and 

coordinated-hand piano practice (e.g. Rubin-Rabson, 1939; Tollefson, 2000); (g) whole and 

part approaches (e.g. O’Brien, 1943; Rubin-Rabson, 1940b); and (h) the use of models in 

practice (e.g. Fortney, 1992; Henley, 2001; Rosenthal, 1984; Silvey et al., 2017).  

Among the qualitative studies, authors have examined practice behaviours (e.g., 

Barry, 2007; Cahill Clark, 2012; Koopman et al., 2007; Rohwer, 2005), metacognition in 

practice (e.g., Colombo & Antonietti, 2017; Hallam, 2001b), and self-directed learning (e.g., 

Coutts, 2019; Oare, 2016). Mixed-methods approaches have been used to investigate problem 

solving in music practice (e.g., Chaffin et al., 2003), the role of parents in practice (e.g., 

Huber, 2019; Macmillan, 2004), and self-efficacy (e.g., Hatfield, 2016; Martin, 2012; Power 

& Powell, 2018). Non-empirical research focused on practice strategies (e.g., Hallam & 

Barry, 2002; Haston, 2007; Saville, 2011; Willie, 2014), mental practice (e.g., Clark et al., 

2012; Gregg & Clark, 2007; Keller, 2012), effective practice (e.g., Oare, 2011; Prichard, 

2012; Zhukov, 2009), and mindful practice (e.g., Lam, 2020; Morton, 2018).  

Discussion 
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The purpose of this study was to conduct a systematic review of research on music 

practice from 1928 until the first half of 2020. We aimed to provide an up-to-date review that 

synthesised the extant literature on music practice, while also describing how it has evolved 

across time. In this section, we first summarise our findings and suggest implications for 

future research. Next, we describe how our findings could inform approaches to music 

teaching and learning. Finally, we present the limitations of the current study. 

The Psychological Nature of the Music Practice Literature 

Our search revealed that the first publication addressing music practice was Brown’s 

(1928) examination of methods for learning the piano. We also found that the following 60 

years only yielded an additional 22 records, whereas 27 records were identified in the decade 

spanning 1990–1999 alone. However, very rapid growth was evident after the first nearly 80 

years with over 81% of the 296 studies having been published between 2000 and 2019. This 

rapid growth is similar to the trend documented by Gabrielsson (2003) in his review of music 

performance research in general. Of note, many of the studies published in 2000 and 

thereafter (n = 70) were clearly psychological investigations of music practice, examining 

constructs such as motivation (e.g., Schmidt, 2005; Nielsen, 2008), self-regulation (e.g., Pitts 

et al., 2000b; Miksza, 2006b), self-efficacy (e.g., Nielsen, 2008; McPherson & McCormick, 

2006), self-determination (e.g., Comeau et al., 2015; Schatt, 2018); metacognition (e.g., 

Hallam, 2001a; Pike, 2014), and flow (e.g., Tan & Miksza, 2018; Valenzuela & Cordina, 

2014). The trend in this topic may be due to increased interest in bridging interdisciplinary 

gaps between music psychology and music education (e.g., Lehmann et al., 2007; Williamon, 

2004). 

The amalgamation of psychology and music was also evident when examining the 

most impactful papers. The three most impactful papers according to citation metrics 

addressed psychological theories of expertise (Ericsson et al., 1993; Sloboda et al., 1996) and 
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cognitive dimensions of motor skill acquisition (Driskell et al., 1994). These papers were also 

each published in journals representing the discipline of psychology, primarily, rather than 

music. Interestingly, although only ten of the top 29 most-cited papers (i.e., the top tenth 

percentile of the citation count) were published in psychology-related journals, they 

accounted for a vast proportion of the total citations of the 29 papers, that is, 74% or 15,095 

of the 20,173 citations accrued by the top 29 papers overall. Accordingly, the remaining 19 of 

the top 29 most cited papers that were published in music journals accounted for only 5,078 

citations. The ten of the top 29 most-cited papers from non-music journals were published 

between 1993 and 2014, whereas the remaining 19 papers were published in music journals 

between 1984 and 2005. It is not therefore the case that articles published in non-music 

journals simply had a longer time to receive attention from researchers.  

Quantitative research designs (e.g., descriptive, correlational, experimental designs)—

traditionally, the tools typically used by psychologists—were by far the most prevalent 

among the studies reviewed. Papers reporting the use of such designs were also much more 

impactful, according to citation metrics, than those reporting qualitative or mixed-methods 

designs. The authors of the studies included in this review frequently employed 

questionnaires, objective observational methods, psychometric scales, and experimental 

interventions with more or less controlled conditions. Also, as implied earlier, the most 

common topics in the literature were those that could most easily be categorised as 

psychological in nature (e.g., deliberate practice, self-regulation, motivation), but which are 

also of intrinsic interest to music teachers and music learners. Overall, our findings suggest 

that the literature on music practice has been heavily influenced by scholars as well as trends 

towards particular topics and methods typically used by psychologists.  

Implications for Research 
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Given our findings, it appears that collaborations between scholars of music and 

researchers in psychology, as well as other disciplines, could be beneficial for the field. Much 

has been learned about music practice and its role in the development of musical abilities as a 

result of bringing theoretical perspectives from psychology (e.g., expertise theory, self-

regulated learning, motivation theories, motor learning theory) to bear on the sorts of 

problems that musicians and educators face. It is clear that maintaining a parochial view of 

music practice as a solely discipline-specific issue is at best limited and short-sighted. 

Scholars of music would be well advised to continue to consider how the practice-related 

phenomena they are interested in could reflect broader issues of human cognition and 

learning. Doing so could lead to research that would inform the work of musicians while also 

shedding light on the human condition more generally. Similarly, it appears that the methods 

typically used by psychologists (e.g., research study designs and approaches to measurement) 

have been very effective for studying music practice. Researchers investigating music 

practice should stay abreast of innovations in methods of data collection and analysis as they 

emerge in other disciplines so that they can apply them in their own work. 

Interdisciplinary perspectives have clearly enhanced the literature on music practice to 

the benefit of performers and music educators; however, psychologists and scholars from 

other disciplines could also benefit from working more closely with experts on music. 

Maintaining ecological validity when conducting experiments is important if researchers 

hope to obtain results that are to be of use to practitioners. Experts on music often have 

intimate knowledge of the variety of contextual issues that can arise when studying music 

practice. For example, they could offer valuable insights for researchers writing operational 

definitions, choosing measures, designing experimental treatments, creating performance 

tasks and perceptual stimuli, and so on. As such, collaborations involving experts on music 
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may be more likely to produce results that can be generalised beyond the context of a given 

study. 

The contrast between the prevalence of qualitative and mixed-methods research 

designs and that of quantitative designs was striking. Much can be gained by generating more 

research incorporating qualitative and mixed-methods designs. For example, individual music 

learners can demonstrate complex and seemingly contradictory psychological dispositions 

and beliefs that can vary as a function of context and time. Such intricacies and their 

implications for practice are perhaps best studied via the fine-grained methods typically used 

by qualitative researchers. In addition, there are specific affective aspects of practice itself 

that, although rarely examined in the literature, may be particularly suited to study using 

qualitative methods. For example, analyses of musicians’ introspections could generate 

insights into the development of their expressive interpretations of music. It may also be 

necessary to obtain rich subjective accounts of musicians’ personal journeys when dealing 

with performance anxiety or recovering from injury. Finally, recent research suggest that 

optimal performance preparation involves developing approaches to practice that are 

multifaceted and individualised (e.g., Hatfield & Lemyre, 2016; McPherson et al., 2019). 

Qualitative and mixed-methods research designs could be particularly useful for discovering 

how best to fine-tune practice interventions to meet the needs of individual learners. 

The findings of this study also underline the need for researchers to recruit 

participants who are members of populations that have yet to be represented in research on 

music practice. While some studies involved participants in Hong Kong, Japan, the People’s 

Republic of China, Taiwan, and Singapore, they comprise only an extremely small proportion 

of the participants represented in the literature on music practice overall. Despite the call for 

the awareness of “WRONG” (When Researchers Overlook uNderlying Genotypes)—that is, 

the need to make psychological research more representative of the human population by 
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drawing on a larger diversity of participants (Gaertner et al., 2010)—it is clear that research 

remains overwhelmingly focused on the experiences of WEIRD populations (Rad et al., 

2018; Pollet & Saxton, 2019) and “[to] understand human psychology, behavioural scientists 

must stop doing most of their experiments on Westerners” (Henrich et al., 2010, p. 29). More 

research involving non-Western populations would be useful for developing a more culturally 

nuanced understanding of music practice.  

The citation impact analyses we conducted suggests that there is a wide 

interdisciplinary audience of scholars and researchers who are interested in contributing to 

the body of generalisable knowledge pertaining to music practice. It may be that music 

researchers feel ill-prepared to contribute to journals outside their field. Yet the findings of 

the current study suggest that their work could be welcome in journals representing allied 

interests as broad as cognitive psychology, social psychology, educational psychology, 

cognitive science, motor learning, and movement sciences. Conversely, it could be valuable 

to consider ways of encouraging researchers in fields other than music to publish more often 

in music-specific journals. They may not realize that their work is appropriate and of interest 

to the readers of such journals.  

Implications for Performers and Music Educators 

Taken as a whole, the extant literature suggests that music practice is a rich, multi-

faceted, and complex activity that is affected by many factors, such as genes (e.g., Mosing et 

al., 2014), gender (e.g., Schatt, 2011; Valenzuela et al., 2020), starting age (e.g., Comeau & 

Huta, 2015), musical ability (e.g., Ruthsatz et al., 2008), parental involvement (e.g., Hallam, 

1998; Moore et al., 2003; Pitts et al., 2000a), private lessons (e.g., Hamann & Frost, 2000; 

Schatt, 2011), and practice setting (e.g., Austin & Berg, 2006; Mishra & Blacklin, 2007). 

Performers and teachers could consider applying the strategies examined in the studies in this 

review to approach practice more effectively; this is especially so given that quality is more 
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important than quantity (e.g., Williamon & Valentine, 2000). Generally, the effectiveness of 

music practice can be improved if it is structured (e.g., distributed rather than massed, 

blocked rather than random, and if time is allocated for rest and recovery) and strategic, 

taking into account the evidence on whole-versus-part approaches, unilateral-versus-

coordinated-hand approaches to piano practice, and mental practice. In addition, teachers can 

use information gleaned from this review when teaching students how to practice, such as 

giving students autonomy in learning (e.g., Oare, 2012), engaging them constructively in 

participative and dialogical practices (López-Íñiguez & Pozo, 2016), and applying Schön’s 

theory of reflection (e.g., Barry, 2007). Regarding social support, researchers have found that 

parental involvement is beneficial (e.g., Hallam, 1998; Huber, 2019); more importantly, the 

quality of parental involvement is more important than its mere presence (Pitts et al., 2000a). 

Specific practice strategies examined by several researchers include the use of models 

(Hewitt, 2001; Rosenthal, 1984), and employment of higher-order thinking skills during 

practice (Nielsen, 1999a). Moving beyond physical practice, types of mental practice 

examined include auditory imagery (e.g., Liikanen, 2011; Oare, 2016), motor imagery (e.g., 

Holmes, 2005; Lotze, 2013), and imagery for maintaining mental toughness and motivation 

(e.g., Gregg & Clark, 2007; Gregg et al., 2008). Researchers have also examined the 

combination of mental practice and physical practice strategies and found that a combination 

of mental and physical modes was more effective than mental practice alone (e.g., Coffman, 

1990). Mental practice has also been found to reduce stress and anxiety (Constantin & 

Dragulin, 2017; Hoffmann & Hanrahan, 2012). 

In examining the benefits of practice among young musicians, Sloboda et al. (1996) 

found that, when executed appropriately, practice yields positive outcomes for musical 

achievement. This was corroborated by Williamon and Valentine (2000), who report that the 

quality of practice is more important than its quantity. In the context of piano performance, 
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Drake and Palmer (2000) examined skill acquisition in pianists and found that practice 

increased anticipatory behaviour, thus improving performance tempo and pitch accuracy.  

Self-regulation is one of the most commonly researched psychological constructs 

relevant to music practice. McPherson and McCormick (1999) report that students who were 

more self-regulated tended to be more cognitively engaged while practicing. However, self-

regulation was found to vary across age groups, such that it is only rarely observed among 

young novice musicians (e.g., McPherson & Renwick, 2001). Researchers who have 

examined metacognition found positive associations between metacognition and self-efficacy 

(Nielsen, 2004), and also that providing students opportunities for choice in learning leads to 

increased use of metacognitive strategies during practice (Renwick & McPherson, 2002).  

Overall, recent trends suggest a growing interest in studying methods for increasing 

musicians’ self-regulated learning tendencies and/or practice efficiency. For example, 

researchers have used microanalytic methods to examine how self-determination theory can 

inform learning conditions for music practice (e.g., Comeau et al., 2015; Schatt, 2018), the 

prevalence of flow experiences while practicing (e.g., Araújo & Hein, 2016; Miksza & Tan, 

2015), and the encouragement of self-regulated learning (e.g., McPherson et al., 2019; 

Miksza et al., 2018a; Osborne et al., 2020). Other recent studies include intervention studies 

aiming to improve music practice involving methods previously explored in sports (e.g., 

Hatfield & Lemyre, 2016), methods applicable to intermediate instrumental music classrooms 

(e.g., Prichard, 2017), and the use of digital applications to support practice (e.g., Birch & 

Woodruff, 2017; Wan & Gregory, 2018).  

As described above, we hope that the findings of the current study can provide 

insights and some direction for performers and music educators as they work to refine their 

crafts. However, we also acknowledge that the findings of this review are limited in regard to 

potential practical application. Researchers who wish to make use of the research highlighted 
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in this study could examine the papers listed in supplemental Tables 1 through 4 and apply 

those findings that are most suitable for their own students and contexts. Another major 

limitation of this study was that it covered only records retrieved using the PRISMA 

guidelines outlined above. As one of the inclusion criteria was that records should be written 

in English, we omitted research published in other languages. Future studies could examine 

research on music practice published in other languages, and also beyond those published in 

Western academia. Nonetheless, this review has hopefully provided a bird’s eye view of the 

literature on music practice and made some recommendations for the future. Sustained 

research endeavours will doubtless contribute to the profession’s understanding of practice, 

which is crucial—even for musicians such as Arthur Rubinstein. 
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Figure 1 
The PRISMA Flowchart 
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Figure 2 
Frequency of Research Outputs According to Ten-year Periods from 1920–2019 

 
Note. Records from 2020 are not shown on the plot. 
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Figure 3 
Frequency of Research Outputs by Methodological Design from 1920–2019 

 
Note. Records from 2020 are not shown on the plot. 
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Table 1 
 
Top Tenth Percentile of the Most Highly Cited Research  

Top Tenth 
Percentile  

Times Cited (As 
of Oct 1, 2020) 

Topic(s) Publication Outlet 

Ericsson et al. (1993) 11270 Deliberate practice Psychological Review 

Driskell et al. (1994) 1435 Mental practice  Journal of Applied Psychology 

Sloboda et al. (1996)  627 Role of practice among musicians British Journal of Music 
Education 

Krampe & Ericsson 
(1996)  

615 Deliberate practice on piano  Journal of Experimental 
Psychology  

Macnamara et al. 
(2014) 527 

Meta-analysis on deliberate practice across games, 
sports, music, education and professions Psychological Science 

Hambrick et al. (2014) 386 Deliberate practice Intelligence 

McPherson & 
McCormick (2006) 384 Self-efficacy in music performance and practice Psychology of Music 

McCormick & 
McPherson (2003) 354 Self-efficacy in instrumental practice Psychology of Music 

Hallam (2001b) 330 Metacognition and practice strategies British Journal of Music 
Education 

Schuster et al. (2011) 320 
Motor imagery across music, education, medicine, 
psychology and sports BMC Medicine 

McPherson & 
Renwick (2001) 313 Self-regulation in music practice Music Education Research 
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Valentine (2000) 283 Quantity and quality of piano practice British Journal of Psychology 

Schmidt (2005) 
283 

Relations among motivation, performance 
achievement, and musical experience in instrumental 
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Journal of Research in Music 
Education 

Drake & Palmer 
(2000) 263 

Relationship between planning and temporal control in 
piano practice Cognition 

Nielsen (2001) 250 
Learning strategies, microstructure of learning and 
self-regulation in instrumental practice Music Education Research 

Nielsen (2004) 247 Metacognition and self-regulated learning Psychology of Music 

Jørgensen (2000) 243 Practice in higher music education British Journal of Music 
Education 

Nielsen (1999a) 237 Methodical practice and cognitive problem solving British Journal of Music 
Education 

Miklaszewski (1989) 235 
Practice objectives and short term goal achievement in 
piano practice Psychology of Music 

McPherson & 
McCormick (1999) 229 

Self-regulated learning components of musical 
practice 

Bulletin of the Council for 
Research in Music Education 

Hallam (1998) 226 
Predictors of practice strategies, musical achievement, 
and drop out in instrumental lesson Psychology of Music 

Rosenthal (1984) 223 The use of modeling on instrumental practice Journal of Research in Music 
Education 

Meinz & Hambrick 
(2010) 221 Deliberate practice on piano sight-reading skills Psychological Science 

Hallam (2001a) 213 
Development of expertise and effective strategies used 
during practice Music Education Research 

Renwick & 
McPherson (2002) 210 Interest, choice, and practice strategies British Journal of Music 

Education 
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Sloboda (2000) 209 Relationship between individual difference and music 
practice Trends in Cognitive Science 

Davidson et al. 
(1996)  202 The role of parents and teachers in the success and 

failure of instrumental learners 
Bulletin of the Council for 
Research in Music Education 

Coffman (1990) 202 
Mental practice and physical practice in piano 
performance 

Journal of Research in Music 
Education 

Hewitt (2001) 202 The use of modeling on instrumental practice Journal of Research in Music 
Education 
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A PRISMA Review of Research on Music Practice – Supplementary Tables S1, S2, S3, S4 

Table S1  
 
Quantitative Studies (n = 196), arranged by year 
 
Author(s) Participant(s) Topic(s) Study Design Key finding(s) 
Brown (1928)  Unspecified Piano practice, 

practice strategies, 
music psychology  

Recording of time 
required by 
students to play 
the score 

Whole-method (play through) was the most efficient; 
part-method (learning in sections) the least. The 
combination of the two was efficient when the easiest 
musical score was assigned.  

Rubin-Rabson 
(1939)  

36 classical pianists 
aged 18-26 from 
music schools in 
New York City  

Memorization of 
piano music, unilateral 
and coordinated 
approaches 

Experimental 
study 

Unilateral trials (separate hands) prior to coordinated 
trials (both hands) produced greater consistency and 
clarity in piano learning. 
 

Rubin-Rabson 
(1940a)  

1 male and 8 female 
experienced classical 
pianists 

Massed and 
distributed practice, 
piano practice, 
memorization of piano 
music 

Experimental 
study  

Distributed practice (breaking up practice into shorter 
sessions) was more advantageous for less able 
learners. Either distributed or massed approach (long 
stretches of practice) was equally advantageous for 
more able learners. 

Rubin-Rabson 
(1940b)  

1 male and 8 female 
experienced classical 
pianists 

Whole and part 
practice, piano 
practice, 
memorization of piano 
music 

Experimental 
study  

Insufficient evidence that whole learning (play 
through) was more effective compared to part learning 
(learning in sections) in piano practice.  

Rubin-Rabson 
(1941a)  

1 male and 8 female 
classical musicians  

Motivation, incentives 
in practice, piano 
practice, 
memorization of piano 
music  

Experimental 
study  

No differences in learning effectiveness were found 
among three conditions (learning at one’s own pace, 
being urged to work at maximum pace, monetary 
incentive to work at maximum pace). 

Rubin-Rabson 
(1941b)  

9 classical pianists 
aged 20-26 

Piano practice 
strategies, 
memorization of piano 

Experimental 
study  

Memorising based on intensive and thorough 
analytical study was superior to mechanical reading 
(reading without comprehension). 



 

50 

music, pre-study 
period 

Rubin-Rabson 
(1941c)  

9 classical pianists  Imagery practice, 
mental rehearsal, 
piano practice, 
memorization of piano 
music  

Experimental 
study  

Mental practice inserted in the middle of a practice 
session was more effective than (a) mental practice 
added at the end of a practice session and (b) extra 
keyboard trials.  

Rubin-Rabson 
(1941d)  

9 classical pianists 
aged 21-25, with one 
exception who was 
older 

Piano practice, 
overlearning, 
memorization of piano 
music  

Experimental 
study  

No additional gains for retention were found when 
participants overlearned by more than 50%.  

O’Brien 
(1943)  

4 graduate classical 
music students at the 
Maritime Academy 
of Music, Halifax, 
N.S. 

Piano practice, 
memorization of piano 
music, part- and 
whole-method 
comparison  

Descriptive 
analysis  

Part-method (learning in sections) was more beneficial 
than the whole method (play through) in the 
memorization of piano music.  
 

Gordon (1961) 20 music students 
aged 14-15 in Iowa 

Musical aptitude, 
environmental factor 
in practice outcome, 
heredity factor in 
practice outcome  

Drake Musical 
Aptitude Tests 
(DMAT), Drake 
Musical Memory 
Test (DMMT), 
Rhythm test 

No effect of training and practice on DMAT tests was 
found.  

Johnson 
(1962)  

17 participants aged 
14-17 in the US  

Negative practice, 
band practice 

Descriptive 
analysis of video-
recording  

Negative practice (playing rhythms incorrectly or 
leaving out sharps or flats) was found to be beneficial 
for some students, as they had more opportunity to 
reason and apply correct responses learned from past 
experiences in subsequent practice sessions.  

Puopolo 
(1971)  

52 fifth-grade 
beginning trumpet 
and cornet students 
in the US 

Self-instruction, 
practice strategies, 
mode of practice, 
social status, I.Q.   

Experimental 
study  

Students believed they benefited from programmed 
practice incorporating models (model performance, 
sample piano accompaniment, verbal instructions and 
counting of meter). 
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Manturzewska 
(1979) 

41 pianists in 
Warsaw 

Effects of 
psychological research 
on the process of 
music practicing  

Experimental 
study  

Personality traits, motivations, intelligence, favourable 
conditions, and early onset of music schooling co-
determined success in piano playing.  

Madsen & 
Geringer 
(1981)  

48 undergraduate 
music majors  

Practice attentiveness  Experimental 
study  

Participants who were tasked to complete a practice 
distraction index documenting their distractions while 
practicing demonstrated greater performance gains 
than those who did not.  

Geringer & 
Kostka (1984)  

2000 practice room 
observations; 100 
students for survey  

Practice behaviour, 
music practice, 
practice room 
activities 

Coding of 
observational 
data, survey 

Observational data showed that 72% of practice 
sessions involved playing, while participants self-
reported that 86% of practice sessions involved 
playing. 
 

Rosenthal 
(1984)  

44 instrumental 
students at 
VanderCook College 
of Music  

Modeling conditions 
on instrumental 
practice  

Experimental 
study  

Participants in the model-only group performed better 
than those in the guided-model, verbal-explanation, 
and non-guided groups.  

Ross (1985)  30 music majors 
aged 18-29 at St. 
Olaf College, 
Northwestern 
University  

Mental practice, 
physical practice, 
instrumental practice 

Multigroup, 
pretest-posttest 
control group 
design  

Combination of physical and mental practice was more 
effective than physical practice alone, mental practice 
alone, mental practice with simulated movements, and 
no practice.  

Rosenthal et 
al. (1988)  

60 music students at 
VanderCook College 
of Music  

Practice strategies 
incorporating 
modeling, singing, 
silent analysis, free 
practice 

Experimental 
study  

Listening to a model (recording of the composition) 
appeared to be as effective as physical practice.  
 

Barry (1990) 84 high school 
instrumental students 
attending summer 
music camps at 
Florida State 
University  

Practice conditions, 
practice techniques, 
technical accuracy 

Experimental 
study 

Structured practice approaches (methods developed by 
teachers or students) resulted in more performance 
errors being corrected compared to free practice (not 
using a specific method).  
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Coffman 
(1990) 

40 male and 40 
female music 
students in the US  

Mental practice, 
physical practice, 
piano performance  

Video-recording 
of pretest and 
posttest 

All three practice modes (knowledge, physical 
practice, mental practice) were more effective in 
improving piano performance skills than no practice. 
Combination of physical and mental practice yielded 
more improvement than mental practice alone.  

Barry (1991)  120 high school 
seniors and 
community college 
transfer students  

Practice attitudes, 
practice strategies, 
comparison between 
advanced students and 
professional musicians  

Questionnaires, 
Chi-square tests 

Professionals used slow practice tempos more 
frequently than students.  

Lim & 
Lippman 
(1991)  

7 students at 
Western Washington 
University 

Mental practice, 
memorization of piano 
music  

Pretest-posttest 
regression 
analysis 

Physical practice was more effective than mental 
practice with listening to a model and mental practice 
alone.  

Austin & 
Vispoel (1992)  

53 male and 54 
female fifth- to 
eighth-grade band 
students  

Attribution feedback, 
goal structure, 
motivational response, 
effective practice 
strategies 

Correlational 
study  

Students were more likely to improve when they 
attributed failure to strategy or effort, rather than 
personal ability. 

Barry (1992)  34 male and 28 
female seventh- to 
tenth-grade 
instrumental students  

Structured vs free 
instrumental practice 

2x2x2 covariance 
analysis 
(ANCOVA)  

Students who used structured (organised) practice 
gained more improvement in musicality and accuracy 
compared to free practice (not using a specific 
method).  

Fortney (1992)  40 wind 
instrumentalists in a 
sixth-grade band 
programme 

Modeling, silent 
analysis, practice 
strategies 

Pretest and 
posttest two-way 
analysis 

Modeling (listening to a tape recording) was more 
effective in improving performance ability than silent 
analysis (mental rehearsal), free practice (not using a 
specific method), and practicing a different piece.  

Ericsson et al. 
(1993)  

Study I: 10 
participants at the 
Music Academy of 
West Berlin; Study 
II: 12 expert pianists 
at a Berlin music 
academy  

Deliberate practice, 
expert performance, 
music practice 

Study I: 
questionnaires, 
interview; Study 
II: analysis of 
practice 
recordings 

Expert performers were more committed than non-
experts (adults and children) to deliberate practice and 
they were able to limit the duration of deliberate 
practice to avoid burnout.  
 



 

53 

Barry & 
McArthur 
(1994)  

98 members of the 
Music Teachers 
National Association 
(MTNA) 

Teaching of music 
practice strategies 

Music Practice 
Instruction 
Inventory (MPII) 

Teachers reported that they teach specific practice 
strategies and emphasised the importance of practice. 
College teachers employed different strategies from 
their pre-college counterparts.  

Brändström 
(1995)  

53 students at Piteå 
School of Music, 
Luleå University  

Self-formulation, self-
evaluation, self-
activity, piano practice 

Survey  The use of a model that incorporated self-evaluation, 
self-formulation and self-activity produced positive 
performative outcomes for student learning.  

Hallam 
(1995a)  

 

11 male and 11 
female professional 
musicians aged 22-
60  

Performing skills, 
diversity of learning, 
learning activities  

Case study using 
semi-structured 
interview 

Intuitive and analytic approaches were identified in 
practice. Observed behaviours were associated with 
Pask’s model of learning (1976) and Perry's model of 
intellectual development (1970).  

Theiler & 
Lippman 
(1995)  

7 guitar majors and 7 
voice undergraduate 
majors aged 19-29 at 
Western Washington 
University 

Mental practice, 
physical practice, 
motivational control 

4x2 ANOVA 
factorial analysis  

Mental practice combined with aural model (listening 
to recording) resulted in better performance and 
facilitated cognitive coding. Mental practice (without 
aural model) and continuous physical practice 
produced greater pitch accuracy compared to reading a 
self-help book on performance anxiety. 

Davidson et al. 
(1996)  

257 instrumental 
students aged 8-18 in 
the UK  

Role of parents and 
teachers in success 
and failure of learning  

Coding from 
interviews 

Children with more parental support in lessons and 
practice were more likely to become successful in their 
learning. However, parental support tended to reduce 
at later stages as students gained more autonomy in 
learning.  

Krampe & 
Ericsson 
(1996)  

Study I: 20 male and 
20 female classical 
pianists; Study II: 11 
male and 17 female 
classical pianists 
who did not 
participate in Study I 

Deliberate practice, 
piano practice, expert 
pianists 

Questionnaire and 
video-recording  

Deliberate practice during late adulthood predicted 
pianistic skills in older expert pianists.  
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Lehmann & 
Ericsson 
(1996)  

16 amateur 
musicians at Florida 
State University  

Sight-reading practice 
strategies, piano 
practice 

Descriptive 
analysis of video-
recording, 
interview with 
participants 

Quality of practice could be increased by incorporating 
features commonly found in expert training (the use of 
practice assignments, monitoring and feedback).  

Sloboda et al. 
(1996) 

257 instrumental 
students aged 8-18  

Role of practice 
among musicians  

Structured 
interviews 

Formal (effortful) practice increased musical 
achievement compared to informal practice (messing 
around, playing tunes from favourite books, and 
improvisation).  

Palmer & 
Drake (1997)  

29 children aged 6-
14 and 10 adult 
pianists in Ohio 

Cognitive capacities, 
monitoring and 
planning in music 
acquisition  

Descriptive 
analysis of 
performances on 
computer-
monitored piano  

Amount of practice predicted skill level of performers.  

Hallam (1998)  48 male and 71 
female instrumental 
students  

Predictors of musical 
achievement, practice 
strategies, drop out in 
instrumental lesson  

Questionnaires Parents, followed by teachers and friends, were the 
most important influence on practice. 

Hamann et al. 
(1998)  

352 male and 349 
female 
undergraduate and 
graduate music 
students from 
Indiana, Ohio and 
Pennsylvania 

Factors contributing to 
individual practice, 
instrumental practice  

Analysis of data 
from Practice 
Questionnaire 
with 6-factor 
Kaiser solution  

Factors contributed to practice routine included 
internal satisfaction, practice organization and 
preparedness, avoidance of conflicts in practice, and 
centering practice on internal reward factors rather 
than external influences.  

McPherson & 
McCormick 
(1999) 

190 pianists aged 9-
18 in Australia 

Self-regulated 
learning components 
of musical practice 

Regression 
analysis of data 
collected from 
questionnaire 

Students who engaged in creative/informal activities 
while practicing, learnt both familiar and new pieces, 
and practiced technical exercises tended to be more 
cognitively engaged while practicing and possessed 
more intrinsic interest.  

Nielsen 
(1999b) 

1 church organ 
student aged 21 
years old at the 

Regulation and 
learning strategies 
during practice 

Analysis from 
observational 
data, video-

Regulatory decisions (e.g., the amount of cognitive 
effort a person was willing to spend) were found in a 
case study of an advanced church organ student.  
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Norwegian State 
Academy of Music, 
Oslo  

recording of 
practice 

 

Drake & 
Palmer (2000) 

60 pianists aged 6-14 
and aged 20-30 in 
Columbus, Ohio 

Skill acquisition, 
piano practice, 
relations between 
planning and temporal 
control  

Descriptive from 
interviews, 
computer-
detected pitch and 
timing errors 

Practice improved performance tempo and pitch 
accuracy, relative timing, increased anticipatory 
behaviour, and greater range of planning.  
 

Hamann & 
Frost (2000)  

186 male and 326 
female sixth- 
through twelfth-
grade instrumental 
students in Utah 

Private lesson study, 
practice habits, 
attitudes towards 
practice, string 
instruments  

Descriptive 
analysis on 
Practice 
Questionnaire, 
Chi-square 
analysis,  

Students who studied privately tended to be more goal 
oriented, practiced longer, and were more likely to 
engage in effective practice as they established 
practice objectives, maximised time, and practiced 
regularly.  
 

McPherson & 
McCormick 
(2000)  

349 instrumentalists 
aged 9-18 

Motivational factors, 
instrumental 
performance and 
practice  

Descriptive study The ability to perform proficiently relied on technical 
and expressive skill, and also on the employment of 
motivational resources. How students perceived 
themselves, the task and their performance were just as 
important as the time they devoted to the practice of 
their instrument.  

Tollefson 
(2000) 

32 pianists in the US  Unilateral and 
coordinated practice, 
aural model, piano 
practice  

Statistical 
analysis of rating 
from judges based 
on participants’ 
performance  

Coordinated practice produced more efficient 
performance than unilateral approach.  
 

Williamon & 
Valentine 
(2000)  

22 pianists in the UK  Quantity and quality 
of piano practice 

Systematic 
practice 
observations, 
performance 
evaluations, 
interviews 

Quantity of practice was not a determinant of quality 
of practice.  
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Chaffin & 
Imreh (2001)  

1 female concert 
pianist  

Expert practice, 
practice activity, 
decisions during 
practice 

Descriptive case 
study    

Experienced performers might employ more deliberate 
practice, while less experienced performers applied a 
more haphazard approach.  

Hallam 
(2001a)  

55 instrumental 
students aged 6-18 

Development of 
expertise, practice 
strategies, string 
instruments 

Descriptive 
analysis from 
interview and 
tapes 

No significant differences were found between males 
and females in practice time and motivation.  
 

Henley (2001) 60 high school 
instrumentalists in 
the US 

Modeling, tempo 
patterns, wind practice 
techniques 

Analysis of 
variance 
(ANOVA) on 
pretest and 
posttest 

With-model practice condition was superior to no-
model practice condition in terms of rhythmic and 
tempo improvements. 

Hewitt (2001) 82 seventh- to ninth-
grade music students  

Modeling, self-
evaluation, self-
listening, practice 
attitude  

Factorial design 
using pretest and 
posttest practice 
attitude 
questionnaire  

Students who listened to a model improved in tone, 
articulation/technique, tempo, rhythms, and overall 
performance compared to students who did not listen 
to a model.  
 

McPherson & 
Renwick 
(2001) 

7 instrumental 
students aged 7-9  

Self-regulation, 
children musical 
practice 

Behavioural 
coding from 
video-recording 

Children lacked self-regulation (monitoring their own 
learning) to practice effectively.  
 

Chaffin & 
Imreh (2002)  

1 female concert 
pianist  

Piano practice 
strategies, expert 
memory 

Regression 
analysis from 
video-recording 
of practice 
sessions, 
commentary from 
the pianist during 
practice  

The expert pianist used musical structure as a retrieval 
scheme and performance cues to retrieve.  
 

Ginsborg 
(2002)  

13 female singers in 
the UK  

Practice strategies, 
vocal memorization 

Descriptive 
analysis of 
practice tape 
transcriptions 

Singers varied in their approaches to the memorization 
of the words and music of songs separately and 
together. 
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Jørgensen 
(2002)  

Unspecified number 
of participants in 
Norway  

Amount of practice, 
instrumental 
performance expertise 

Correlational 
study  

A positive relationship was found between practice 
time and instrumental achievement.  
 

Kostka (2002)  127 music teachers, 
134 music majors 

Practice time, practice 
strategies, music skills 

Questionnaire 
survey 

Teachers expected students to follow a practice routine 
but more than half of the students did not do so. 
Although virtually all teachers reported the discussion 
of practice strategies during lesson, 67% of students 
reported they were not discussed.  

McPherson & 
Davidson 
(2002)  

157 participants aged 
7-9 in Australia and 
the UK  

Parental involvement 
in practice  

Structured 
interview  

Parents helped their children by providing modeling, 
direct instruction, and reinforcement.  
 

McCormick & 
McPherson 
(2003) 

332 instrumentalists 
aged 9-18 in 
Australia 

Self-efficacy, 
instrumental practice 

Analysis of 
survey data using 
structural 
equation 
modelling 

Self-efficacy was the strongest predictor of 
performance achievement.  
 

Moore et al. 
(2003)  

257 instrumental 
students aged 9-19  

Social context, 
environmental 
influences, 
instrumental practice 

Discriminant 
function analysis 
(DFA) using data 
from structured 
interviews  

Repetitive practice was important in determining 
success as a child. As an adult, development of 
musical skills was dependent on self-motivation.  
 

Ciabattari 
(2004)  

344 male and 505 
female music 
students in Northern 
Ohio 

Motivating high 
school students to 
practice, student-
teacher perceptions 

Motivating 
student practice 
(MSP) and 
Motivation to 
Practice (MP) 
questionnaires 

Modeling and instruction from directors were helpful 
for motivating students to practice; effort should also 
be emphasised. Teachers working with students 
outside class were ineffective at motivating them to 
practice.  

Highben & 
Palmer (2004) 

16 adult pianists in 
Columbus, Ohio 

Effects of auditory 
and motor mental 
practice, piano 
memorization  

Analysis of 
variance based on 
pianists’ 
performances 

Pianists with good aural ability were least affected 
when auditory feedback was removed from practice.  
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Madsen (2004) 246 music students 
of music university; 
78 students in 
follow-up study  

Practice time, applied 
music practice, 
estimated practice  

Multilevel 13-
group design, 
Solomon four-
group 
experimental 
design, split-plot 
statistical design  

89% of students indicated agreement with the notion 
that there is a close association between highest level 
of music performance and amount of deliberate 
practice.  
 

Morrison et al. 
(2004)  

Unspecified number 
of bands in the US  

Recorded model, band 
practice, self-
evaluations, 
achievements and 
attitudes  

ANOVA 
multivariate 
analysis on 
students’ self-
evaluation report  

No difference in performance achievement was found 
between model and no-model conditions. 
 
 

Nielsen (2004) 59 male and 71 
female students from 
six Norwegian 
institutes of higher 
music education 

Deliberate practice, 
instrumental practice, 
self-regulated learning 

Norwegian 
adaptation of The 
Motivated 
Strategies for 
Learning 
Questionnaire 
(MSLQ-
inventory; 
Pintrich et al., 
1991) 

Students with high self-efficacy (self-appraisal of 
one’s ability to master a task) were more cognitively 
and metacognitively involved in practice.  
 

Killian & 
Henry (2005) 

198 high school 
singers in Texas 

Successful and 
unsuccessful strategies 
in individual sight-
singing preparation  

Analysis from 
practice 
observation  

Practice strategies used by highly accurate sight-
singers (as opposed to less accurate ones) included: 
tonicization, using hand signs, singing out loud during 
practice, and isolating problem areas.  

Miksza (2005)  17 male and 3 
female high school 
trombonists  

Mental practice, 
performance 
achievement 

Adaptation of 
Watkins-Farnum 
Performance 
Scale (1954), 
Performance 
Rating Scale 

Alternating physical and mental practice was a 
productive use of time. 
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Supplement 
(Zdzinski, 1993) 

Schmidt 
(2005)  

131 male and 169 
female band students 
in New York and 
Massachusetts 

Relations among 
motivation, 
performance 
achievement and 
music experience in 
instrumental practice  

Descriptive 
analysis of survey 
data 

A significant correlation was found between mastery 
and intrinsic motivation. Intrinsic motivation had 
strong association with practice time. 
 

Smith (2005) 137 male, 191 
female, and 16 not 
indicating gender 
instrumentalists in 
the US 

Practice factors, 
motivation, goal 
orientation, 
instrumental music 
practice 

Factorial analysis 
of data from 
researcher-
designed 
questionnaire  

Ego-approach and ego-avoid were negatively related 
to a practice factor that included mental practice, 
singing, and imagery. 
 

Austin & Berg 
(2006) 

224 band and 
orchestra students in 
the US 

Practice motivation, 
self-regulation  

Researcher-
developed 
questionnaire 
(Music Practice 
Inventory, MPI), 
narratives 

Students who reported having a quiet and comfortable 
place to practice at home had significantly higher 
levels of practice motivation and practice regulation 
than those who did not.  
 

Duke & Davis 
(2006) 

49 right-handed non-
music majors 
enrolled in music 
classes at the 
University of Texas 
at Austin  

Procedural memory 
consolidation, piano 
memorization practice 
strategy  

Pretest and 
posttest analysis  

Consolidation effects due to sleep were found. 
 

McPherson & 
McCormick 
(2006) 

240 male and 446 
female participants 
in Australia  

Self-efficacy in music 
performance 

Analysis of 
survey data using 
structural 
equation 
modelling 

Self-efficacy was found to be the most important 
predictor of performance achievement. 

Miksza 
(2006a) 

23 male and 17 
female college brass 

Relationship between 
impulsiveness, locus 

Analysis of 
practice 
behaviours with 

Participants who were less impulsive while practicing 
had higher performance achievement than those who 
were more impulsive.  
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players aged 18-34 
in the US  

of control, sex and 
music practice 

Eysenck 
Impulsiveness 
Questionnaire for 
Adults (1985), 
Nowicki-Duke 
Locus of Control 
Scale for Adults 
(1974), practice 
questionnaire 

 

Miksza 
(2006b) 

89 male and 86 
female participants 
aged 11-14 in  the 
US 

Self-regulation, 
motivational 
variables, music 
practice 

Analysis of 
researcher-
designed Self-
Regulation and 
Motivation in 
Music Practice 
(SRM-MP) 
questionnaire 

Significant correlations were found between factor 
scores (concentration, intrinsic-goal motivation, 
intrinsic-challenge motivation, metacognition, and 
commitment to improve) and self-reported practice 
efficiency, practice time, and formal/informal practice.  
 

Rohwer & 
Polk (2006)  

32 male and 33 
female eighth-grade 
instrumental students 
in the US 

Practice behaviours, 
instrumental 
musicians  

Analysis of 
participants’ 
recordings  

Positive correlation was found between performance 
improvement and verbalised practice techniques 
(repetition, increased practice speed, isolating difficult 
sections, score analysis, marking music, and counting). 

Simmons & 
Duke (2006)  

75 non-pianist music 
majors at the 
University of Texas, 
Austin.  

Effect of sleep, 
memory 
consolidation, piano 
practice  

Analysis of 
pretest and 
posttest 

Sleep-dependent improvements in performance 
accuracy were found.  
 
 

Woody (2006)  36 male and 48 
female aged 18-44 at 
the University of 
Nebraska-Lincoln 

Imagery practice 
instructional strategy, 
expressive 
performance, 
cognitive processing 

Descriptive 
analysis of codes 
from subjects’ 
thought process 

Musicians engaged in different imageries during 
practice, such as cognitive translation and personalized 
imagery.  
 

Haddon (2007) 11 third-year music 
students, 10 lecturers 
and 4 vocal teachers 

Mental imagery, 
practice strategy  

Thematic analysis 
of questionnaire 
data 

Imagery developed a wider musical understanding and 
aided physical practice. Participants also reported an 
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at the University of 
York 

awareness of its musical and creative benefits and 
overall importance. 
 

Miksza (2007)  30 male and 30 
female participants 
from ninth- to 
twelfth-grade in 
Indiana and New 
Jersey 

Effective practice, 
practice behaviours, 
practice habits, 
performance 
achievements 

Analysis from 
pretest and 
posttest 
recording, 
questionnaire, 
judging of final 
performance 

Significant relationship found between strategic 
practice behaviours (repeat section, whole-part-whole, 
slowing) and performance achievement. 
 

Mishra & 
Backlin (2007) 

3 male and 7 female 
university music 
education majors, 29 
male and 31 female 
instrumentalists, 17 
male and 18 female 
college piano 
students 

Effects of 
environment and 
instrument on 
memorization  

Analysis of data 
collected from 
participants’ 
recall of music 
learnt under 
different context 

Change in practice environments affected memory.  
 

Schmidt 
(2007) 

214 male and 242 
female participants 
from first- to 
twelfth-grade in 
Indiana and New 
York  

Intrinsic-mastery 
motivation, practice 
behaviour 

Confirmatory 
analysis of survey 
data 

First- and higher-order factor scores (group/self-
efficacy, intrinsic mastery, cooperative, commitment, 
entity-incremental) correlated significantly with 
students’ practice time. 
 

Wöllner & 
Williamon 
(2007) 

5 male and 3 female 
pianists aged 19-27 
at the Royal College 
of Music, London 

Performance 
feedback, musical 
imagery, mental 
practice 

MIDI tapping 
data, 
questionnaire 

Participants scored highest in performance consistency 
(timing and intensity) with kinaesthetic feedback, even 
without auditory and visual feedback.   
 

Bauer (2008) 106 middle school 
band students in US  

Metacognition in 
practice, band students 

Pretest and 
posttest analysis 
of data from 
questionnaires 

The use of the Ensemble Critique Form increased 
students’ practice time and diagnostic ability on 
performance problems.  
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Byo & Cassidy 
(2008) 

38 undergraduate 
instrumental students  

Time spent on practice  Analysis of 
survey data  

Participants indicated self-discipline as one important 
means of improving practice efficiency.  
 

Cahn (2008) 53 male and 7 
female 
undergraduate 
students aged 17-33 
in Israel  

Physical and mental 
practice, task 
difficulty 

ANCOVA 
analysis of 
variables 

Mental practice alone and combination of physical and 
mental practice (33%PP:66%MP) yielded better results 
on less challenging pieces compared to physical 
practice alone and another combination of physical and 
mental practice (66%PP:33%MP). The converse 
results were found for more challenging pieces. 

Henry (2008) 63 participants in the 
US 

Practice and 
performance strategies 
in sight-reading 

Analysis of 
pretest and 
posttest data 

The use of the Individual Sight-reading Checklist (the 
use of hand signs, singing loudly, keeping the beat in 
the body, isolating trouble spots, getting through the 
melody during practice) encouraged desirable 
behaviours during practice and performance for both 
high- and low-achievers.  

Hyllegard & 
Bories (2008) 

27 male and 13 
female participants 
with limited 
background playing 
music  

Deliberate practice  Statistical 
analysis of survey 
data 

Deliberate practice improved performances although it 
was not an enjoyable activity.  
 

Gregg et al. 
(2008) 

47 male and 112 
female classical 
music students 

Use of mental imagery 
in classical musicians  

Functions of 
Imagery Music 
Questionnaire  

Musicians employed imagery during practice to 
concentrate, recover from error, maintain mental 
toughness, demonstrate confidence, and overcome 
fatigue.  

Leon-Guerrero 
(2008) 

Unspecified number 
of students enrolled 
in a music school 
band programme  

Self-regulation 
strategies during 
practice 

Questionnaire, 
observation and 
interview 

Students reported employing repetition most 
frequently during practice.  
 

Nielsen (2008) 59 male and 71 
female first-year 
music students 
(80.8% Classical, 
19.2% Jazz, Pop, and 

Achievement goals, 
practice strategies, 
instrumental 
performance 

Factor analysis of 
survey data 

No associations were found between instrumental 
achievement and achievement-goal orientations.  
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Rock genres) in 
Norway 

Ruthsatz et al. 
(2008) 

178 high school 
band members 

Expert performance, 
practice, domain-
specific skills  

Intelligence test, 
music aptitude 
test, music 
questionnaire 

Higher-level musicians reported significantly higher 
mean levels of practice time, music audiation, and 
general intelligence. 
 

Cash (2009) 16 male and 20 
female 
undergraduate and 
graduate students at 
the University of 
Texas at Austin  

Motor skill practice, 
memory consolidation  

Analysis of 
pretest and 
posttest data 

Memory consolidation was improved by temporal 
placement of rest in practice.  

Chaffin et al. 
(2009)  

1 female cellist  Expert memory, 
practice and 
memorization 
strategies, problem 
solving  

Analysis of 
video-recording, 
regression 
analysis 

The expert cellist organised practice around musical 
structures, interpreting a piece before technical work, 
and practiced memory retrieval at different stages.  
 

Duke et al. 
(2009) 

17 graduate and 
advanced 
undergraduate piano 
students  

Motor skill learning, 
music learning, music 
practice  

Descriptive 
analysis of data 
from pretest and 
posttest video-
recording  

Strategies employed during practice determined 
performance quality at retention more than time spent 
on practice.  
 

Hyllegard & 
Bories (2009) 

19 male and 6 
female 
undergraduate 
students with limited 
background playing 
music 

Deliberate practice ANOVA analysis 
of survey data  

While participants reported that deliberate practice 
improved performance, inherent enjoyment of 
deliberate practice was comparatively low.  
 

Rosenthal et 
al. (2009) 

5 college music 
faculty members, 5 
music education 
students, and 8 high-

Expressive musical 
practice 

Analysis of 
vocabulary 
classification by 
participants 

Older participants used more parallel practice (e.g., 
singing, clapping rhythm, making stylistic references) 
techniques while younger participants used more 
chunk-and-chain (isolating, repeating and re-
contextualising passages of music) techniques.  
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school orchestra 
students 

Meinz & 
Hambrick 
(2010) 

11 male and 42 
female participants 
who played the 
piano  

Deliberate practice, 
piano sight-reading 
skill, working memory 

Regression 
analysis of data 
collected from 
Working Memory 
Capacity (WMC) 
tasks, experience 
questionnaire, and 
interview 

Deliberate practice accounted for nearly half of the 
total variance (45.1%) in piano sight reading.  
 

Stambaugh & 
Demorest 
(2010) 

12 male and 7 
female seventh-
grade clarinet and 
saxophone students  

Practice schedule, 
motor learning 
principle 

ANOVA analysis 
of data gathered 
in practice 
sessions 

Random and serial practice schedules (frequent 
switching of pieces) were superior to blocked practice 
schedules for woodwind instruments in terms of 
retention of motor skills. 
 

Burwell & 
Shipton (2011) 

126 undergraduate 
music students at 
Canterbury Christ 
Church University. 
UK 

Students’ approaches 
to practice 

Descriptive 
analysis of survey 
data 

Students reported feeling confident and enjoyed their 
practice sessions and lessons. 
 

Clark & 
Williamon 
(2011a) 

11 male and 21 
female 
undergraduate 
students, aged 20-28 
at the Royal College 
of Music, UK 

Mental practice, 
imagery 

Survey, video-
recording of 
performances 

Mental rehearsal was the most commonly identified 
mental practice strategy in undergraduate students.  
 

Clark & 
Williamon 
(2011b) 

9 male and 14 
female music 
conservatoire 
students aged 20-51 
in the UK 

Mental practice, 
practice activities 

Experimental 
study using 
interpretative 
phenomenologica
l analysis (IPA) 

The most commonly identified mental practice 
strategy was mental rehearsal, followed by score study 
without instrument.  
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Fritz & Peklaj 
(2011) 

153 male and 303 
female fifth- and 
sixth-grade music 
students in Slovenia 

Self-regulated 
learning, 
metacognitive 
strategies, music 
theory 

Statistical 
analysis of survey 
data  

Significant correlations were found between 
metacognitive and affective motivational factors.  
 

Hallam (2011) 37 male and 126 
female instrumental 
music students aged 
7-17 in the UK   

Expertise, practice, 
music learning 

Multiple 
regression 
analyses of 
survey data  

Students reported the awareness of effective strategies 
(slow practice, repeat sections, increase in tempo) but 
a high proportion of them frequently adopted 
ineffective strategies (play through, single-note 
correction).  
 

Hewitt (2011) 99 male and 112 
female instrumental 
students in the US 

Self-evaluation, 
practice strategies, 
instrumental music 

MANOVA of 
pretest and 
posttest data 

Self-evaluation instructions had a limited impact on 
music performance or accuracy of self-evaluation. 
 

Johnson 
(2011) 

16 music students at 
Ohio State 
University  

Mental practice, 
tempo stability, motor 
imagery and non-
motor imagery 

Analysis of 
excerpts of 
recordings made 
by participants  

No significant differences were found in tempo 
accuracy between two mental practice strategies 
(motor imagery and non-motor imagery).  

McHugh-Grifa 
(2011) 

12 collegiate-level 
cellists 

Mental practice 
strategies 

Experimental 
study  

No significant differences in improvement scores 
(rhythmic/tonal accuracy, expressive qualities) were 
found between physical and mental practice, and 
between the three types of mental practice (silent, 
singing, and “air” practice).  

Miksza 
(2011b) 

55 collegiate wind 
players  

Deliberate practice, 
achievement goal, 
behaviours, 
impulsivity, 
performance 
achievement  

Analysis of 
pretest and 
posttest data from 
survey 
incorporating 
multiple 
questionnaires 

A significant positive correlation was found between 
performance achievement and observed deliberate 
practice behaviours (whole-part-whole, slowing, 
chaining, and metronome). 

Ritchie & 
Williamon 
(2011) 

200 male and 204 
female participants 
aged 7-9  

Self-efficacy in music 
practice  

Exploratory factor 
analysis  

Instrumental tuition was the strongest predictor of 
music self-efficacy for learning and practice.  
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Schatt (2011) 104 male and 114 
female high school 
band students in the 
US 

Attribution theory in 
music students’ 
practice belief  

Survey  Significant correlations were found between time spent 
practicing, internal attributions towards practice, and 
intrinsic motivational beliefs.   
 

Stambaugh 
(2011) 

41 beginning clarinet 
students 

Blocked and random 
practice schedules 

Experimental 
study  

Random practice group (where learners constantly 
switched tasks) performed significantly faster than the 
blocked practice group (where learners completed one 
task before moving to the next). 

Broomhead et 
al. (2012) 

155 junior high 
singers  

Performance 
psychology, trigger 
words used in practice  

Quasi-
experimental 
study 

Trigger words used for practice (silently repeating the 
words “bold,” “confident,” and “free”) had positive 
effects on performance, dynamics, performance factors 
(e.g., facial expression) and timing.  

Cremaschi 
(2012) 

41 music majors 
enrolled in group 
piano classes 

Practice checklist, 
self-regulation, piano 
practice  

No-pretest Static-
Group 
Comparison study  

Students who used practice checklist reported higher 
use of metacognitive self-regulation and practice 
strategies compared to those who did not.  

Hallam et al. 
(2012)  

2,027 male and 
1,225 female 
participants 
(classical and 
popular music 
instruments) across 
the UK  

Development of 
practice strategies  

Self-report 
questionnaire  

Learners with higher levels of expertise practiced more 
frequently and adopted more effective practice 
strategies.  
 

Hoffman & 
Hanrahan 
(2012)  

4 male and 29 
female musicians 
aged 19-66 

Mental skills, 
performance anxiety 

Analysis of 
pretest and 
posttest data 

Participants who used a mental skills intervention 
experienced reduced performance anxiety and 
increased performance quality compared to those who 
did not. 
 

Liikkanen 
(2012) 

11,910 participants  Semantic memories, 
music practice  

Music in Mind 
(2007) survey  

Musical imagery was related to the quantity of musical 
practice followed by listening activity, but the 
association was not strong.  

Miksza (2012) 152 male and 150 
female sixth- to 

Self-regulation, 
instrumental practice  

Confirmatory 
factor analysis of 
survey data 

Significant correlations were found between self-
regulation and time spent on practice, practice 
efficiency, and formal practice.  
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eighth-grade band 
students 

 

Miksza et al. 
(2012)  

21 male and 9 
female sixth- to 
eighth-grade band 
students  

Self-regulation, 
practice behaviour 

Descriptive 
coding of practice 
sessions and self-
regulation ratings 

Significant positive relationships were found between 
self-regulation and practice behaviours such as writing 
on music, tempo variation, and repeating more than 
four bars. Significant negative correlation was found 
between self-regulation and irrelevant playing.  

Nielsen (2012) 95 male and 71 
female classical, 
pop, and jazz music 
students aged 18-43 
in Norway  

Epistemic beliefs, 
learning strategies, 
self-regulation  

Descriptive 
analysis of survey 
data 

Students with fixed epistemic beliefs were less likely 
to engage self-regulatory strategies in practice than 
those who espoused malleable beliefs.  
 

Ramdass & 
Bembenutty 
(2012) 

77 male and 76 
female fifth- to 
twelfth-grade music 
students in the US  

Self-regulation, music 
practice, self-efficacy  

Logistic 
regression 
analysis of survey 
data 

Self-regulation was found to have an indirect effect on 
practice. Self-reported responsibility was associated 
with delayed gratification.  
 

Ritchie & 
Williamon 
(2012)  

61 male and 64 
female 
undergraduate music 
students in the UK  

Self-efficacy, music 
practice, performance 
quality  

Linear regression 
analysis of survy 
data 

Students who had music tuition had significantly 
higher self-efficacy for learning compared to those 
who did not.  

Simmons 
(2012) 

17 male and 12 
female non-pianist 
musicians aged 18-
40 

Distributed practice 
and procedural 
memory in music 
practice 

Experimental 
study  

Performance accuracy was enhanced by sleep-based 
memory consolidation, but performance speed was 
affected by both wake- and sleep-based consolidation.  
 

Abushanab & 
Bishara (2013)  

6 male and 19 
female aged 18-49 in 
the US  

Metacognition, piano 
practice  

Survey  Fixed-order practice (practicing a task repeatedly 
before switching to the next task) facilitated faster 
performance acquisition, whereas random-order 
practice (randomly alternating among two or more 
tasks) resulted in quicker performance retention.  

Allen (2013) 60 musicians in the 
US 

Memory 
consolidation, music 
practice, motor skill 
learning 

Exploratory data 
analysis  

Participants showed overnight gains in performance 
speed and accuracy after sleeping; however, learning 
additional similar skills interfered with memory 
consolidation.  
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Allen & Duke 
(2013) 

32 non-pianist 
musicians  

Music practice, motor 
skills, memory 
consolidation  

Experimental 
study  

No improvements in performance were found after 
sleep.  

Brown & 
Palmer (2013) 

3 male and 21 
female adult pianists 
from the Montreal 
music community 

Sensorimotor 
learning, auditory 
imagery, motor 
imagery, practice 
conditions 

Experimental 
study  

Auditory learning (learning melodies by listening 
without playing) improved pitch accuracy more 
effectively than motor learning (performing without 
sound).  
 

Bernardi et al. 
(2013a) 

8 male and 8 female 
pianists, aged 18-36 
in Germany  

Mental practice in 
music memory 

Questionnaires on 
practice strategies 
and recording of 
performance  

Combination of mental (30 min) and physical practice 
(10 min) led to almost similar outcomes as physical 
practice alone (30 min).  
 

Bernardi et al 
(2013b) 

6 male and 10 
female pianists in 
Germany  

Mental practice, motor 
coordination, motor 
imagery  

Performance and 
motion-capture 
data, imagery 
questionnaires 

Mental practice resulted in movement anticipation. 
 

Furuya et al. 
(2013) 

6 male participants 
without any musical 
background  

Motor learning, skill 
acquisition, piano 
practice  

Analysis of MIDI 
recording playing  

Practice of sequential finger movements on piano 
increased the speed of trained movements.  
 

Ritchie & 
Williamon 
(2013)  

77 male and 97 
female participants 
aged 18-69 in the 
UK  

Self-regulated 
learning, musical 
practice, self-efficacy  

10-item Musical 
Self-Regulated 
Learning 
Questionnaire  

Significant positive correlations were found between 
self-regulated learning behaviours and musical skills 
and attributes (e.g., memorising abilities and 
perseverance), and with self-efficacy for musical 
learning. 

Sikes (2013) 21 male and 19 
female string 
players, aged 17-23 

Practice strategies Pretest and 
posttest 

Free practice (the use of any strategy chosen by 
participants which they felt best for learning the 
prescribed excerpt) was as productive as other 
strategies (increased speed, repeated sections, and 
multiple play-throughs). 

Stambaugh 
(2013) 

4 male and 21 
female woodwind 
and valve-brass 
students in the US 

Effects of cognitive 
load on wind practice  

Analysis of 
practice trials  

Woodwind players who practiced in random order 
(where learners constantly switched tasks) played 
significantly faster and more evenly than those who 
practiced in blocked order (where learners completed 
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one task before moving to the next). For brass players, 
however, blocked practice was more effective for 
speed and accuracy than random practice.  

Biasutti & 
Concina 
(2014) 

43 male and 54 
female participants 
aged 14-26 in Italy 

Practice hours, 
experience, coping 
strategies, 
performance anxiety  

Descriptive 
analysis of survey 
data  

High performance anxiety was associated with low 
practice hours.  
 

Cash et al. 
(2014) 

20 male and 12 
female non-pianist 
musicians at the 
University of Texas 
at Austin  

Memory 
consolidation, practice 
and rest intervals 

Experimental 
study  

Participants who listened to models performed better 
during training, before the end of training, and during 
the test compared to those who did not.  
 

Jentzsch et al. 
(2014) 

36 amateur 
instrumental 
musicians  

Practice behaviour Cross-sectional 
study using 
survey 

Positive associations were found between amount of 
practice, mental speed, and musical ability.  
 

Mosing et al. 
(2014) 

10,500 Swedish 
twins aged 27-54 

Music practice, music 
ability, heritability 

Correlational 
study  

Genetic variation among individuals affected both 
ability and inclination to practice. However, there was 
no causal relationship between musical ability and 
practice.  

Nutley et al. 
(2014) 

352 participants aged 
6-25  

Instrumental practice, 
working memory, 
reasoning 

Longitudinal 
study  

Time spent on music practice predicted working 
memory development. High-functioning individuals 
with certain personality types engaged in longer 
durations of practice.  

Pike (2014) 12 music education 
students 

Cognitive strategies in 
practice, collaborative 
learning.  

Control and 
experimental 
groups  

The self-efficacy, problem solving, and deliberate 
practice of students who employed cognitive strategies 
and collaborative learning improved in comparison 
with those who did not.  

Rojas & 
Springer 
(2014) 

75 male and 83 
female graduate 
music students in the 
US 

Practice schedules, 
self-efficacy  

Researcher 
designed survey  

Significantly higher levels of self-efficacy to sustain 
practice schedules were found in music performance 
majors compared to non-majors. Age, days practiced 
per week, and practice hours significantly predicted 
self-efficacy for sustaining practice schedules in 
challenging situations.  
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Valenzuela & 
Codina (2014) 

186 primary school 
children aged 11-12  

Flow, music practice Martin & 
Jackson’s flow 
questionnaire 
(2008), Work-
related Flow 
Questionnaire 
(WOLF) 

Enjoyment was associated with a number of intrinsic 
motivation variables, including interest in practice and 
willingness to practice.  
 

Bonneville-
Roussy & 
Bouffard 
(2015) 

92 male and 81 
female music 
students aged 16-30  

Deliberate practice, 
motivation, musical 
achievement, self-
regulation 

Survey  Formal practice framework (incorporating goal-
directed practice, focused practice, self-regulation, and 
deliberate practice) predicted better musical 
achievement compared to traditional methods of 
measurement.  

Brandler & 
Peynircioglu 
(2015)  

15 male and 33 
female vocalists 
aged 18-64 

Practice context, 
ensemble rehearsals  

Within-subject 
manipulation 

While accompaniment in solo sessions benefited 
individual learning, collaboration had a negative 
effect. 
 

Butkovic et al. 
(2015) 

10,699 Swedish 
twins aged 27-54  

Individual differences 
in practice behaviour 

Descriptive 
analysis of survey  
data   

Music practice behaviours, musical enjoyment, and 
artistic interests were influenced by genes and 
environmental factors.  
 

Comeau & 
Huta (2015) 

173 music students 
aged 6-16  

Factors influencing 
piano practice  

Survey of 
Musical Interests 
(SMI)  

Children who started lessons early tended to spend 
more time practicing, possessed greater feelings of 
competence, and sustained higher interest in 
performance and creativity.   

Comeau et al.  
(2015) 

50 Chinese and 100 
North American 
students aged 6-17  

Instrumental practice, 
self-determination 
theory, parental 
influence  

Survey of 
Musical Interests 
(SMI) 

Chinese children and parents had stronger beliefs in 
the notion that hard work is required for musical 
ability compared to North American Caucasians; they 
also practiced almost twice as much.   

Davidson-
Kelly et al. 
(2015) 

3 male and 8 female 
pianists aged 19-68  

Jazz improvisation, 
practice behaviours 

Observation, 
video 
documentation, 
interviews, and 
questionnaires 

Mental rehearsal improved technicality, musical 
quality, and memory security. 
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Ersozlu & 
Miksza (2015) 

105 male and 132 
female music college 
students aged 29-32 
in Turkey  

Music practice, self-
regulated behaviour 

Confirmatory 
factor analysis of 
survey data  

The Turkish adaptation of the Self-Regulated Practice 
Behaviour Scale (SRP) was a valid and reliable 
measure of self-regulated practice behaviours among 
Turkish music students.  
 

Evans & 
McPherson 
(2015) 

87 male and 70 
female music 
students aged 7-9 

Identity and practice, 
motivational benefits 

10-year 
longitudinal study  

Students who identified a long-term perspective of 
themselves as a musician and practiced more had 
higher performance achievement than those with short-
term view and practiced less.  

Fine et al. 
(2015) 

46 male, 40 female 
performing 
musicians (3 did not 
disclose their sex) 
aged 19-70 from the 
UK, Portugal, and 
Spain  

Mental practice, score 
analysis, performance 
preparation  

Content analysis 
of survey data  

Score analysis increased musical understanding and 
increased understanding in terms of structural and 
aesthetic aspects of the piece. 
 

Heller et al. 
(2015) 

120 amateur vocal 
students in Germany 

Personality traits, flow 
experience, practice 
characteristics 

Survey  Increased likelihood of flow was associated with 
longer practice time. 
 

Koerner 
(2015) 

15 wind and string 
music majors 

Analytic practice 
strategies, wind and 
string instrumental 
practice, practice 
efficiency  

Exploratory study 
using pretest and 
posttest analysis  

Analytic strategies such as stopping to fix errors, 
repeating small sections, and altering tempo were 
common practice strategies reported by students.  
 

Miksza (2015) 15 male and 13 
female 
undergraduate music 
majors in US  

Self-regulation, 
musical self-efficacy, 
practice behaviour 

Experimental 
study  

Students who received self-regulation instruction 
improved significantly in performance achievement 
and chose nuanced as opposed to basic musical 
objectives in their practice sessions compared to those 
who did not receive the instruction.  

Miksza & Tan 
(2015) 

52 studio lesson 
teachers, and 106 
male and 135 female 
students from 

Wind practice, self-
regulation, flow, grit  

Exploratory study 
using online 
questionnaires 

Grit was the strongest predictor of flow and practice 
efficiency; practice reflection predicted self-efficacy 
for self-regulation. 
 



 

72 

collegiate music 
programs in the US 

Umuzdas 
(2015) 

93 male and 145 
female participants, 
aged 18-25 in 
Turkey  

Development of 
instrument to measure 
students’ attitudes 
towards practice  

Exploratory factor 
analysis using 
survey data  

The instrument developed to measure students’ 
attitudes towards piano practice was valid and reliable 
and comprised three factors (time, significance, and 
awareness) 

Watson (2015) 42 male and 22 
female music major 
students in US  

Jazz improvisation, 
practice behaviours 

Exploratory study 
using self-report 
questionnaire and 
audio recording  

Non-significant correlations were found between 
achievement scores and time spent on various practice 
behaviours. Different approaches to practice could lead 
to equally successful outcomes.  

Allan (2016) 118 music students  Practice behaviours, 
mental skills training 

Survey  Mental skills could be learnt with different approaches. 
Proactive and systematic training were needed.  

Araújo (2016) 111 male and 101 
female Western 
classical musicians 
aged 18-58 

Practice behaviours, 
self-regulation 

Descriptive and 
inferential 
analysis of survey 
data  

Practice organization, personal resources, and external 
resources were the three primary self-regulated 
behaviours among advanced musicians. 
 

Araújo & Hein 
(2016) 

168 classically 
trained musicians 
aged 18-74 

Flow, self-regulated 
practice behaviours 

Self-Regulated 
Practice 
Behaviours 
Questionnaire, 
Dispositional 
Short Flow Scale  

Self-regulation during practice contributed to the 
experience of flow in terms of musical skills, clarity of 
goals and feedback, and concentration and control over 
activities.  

Evans & 
Bonneville-
Roussy (2016) 

146 male and 256 
female music 
students in Australia 
and New Zealand  

Self-determination 
theory, music practice 

Survey  Practice frequency, quality of practice, and preference 
for challenging tasks were associated with 
psychological needs fulfilment and autonomous 
motivation.  

Hatfield & 
Lemyre (2016) 

Two fourth-year 
music bachelor’s 
students (1 male, 1 
female)  

Music practice, 
intervention 

Psychological 
skills training 
(PST) 
intervention, 
interviews and 
observation  

The PST intervention program was beneficial to 
instrumental practice but needed to be tailored to the 
individual student.  
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López-Íñiguez 
& Pozo (2016) 

1 female cello 
teacher and 1 female, 
7-year-old student  

Constructive practice, 
instrumental practice 

Descriptive, 
simple cross-
sectional, 
illustrative case 
study  

Reflective and self-regulated practice behaviour could 
be encouraged through constructive (participative and 
dialogical) practices.  
 

Miksza et al. 
(2016) 

92 male and 125 
female students, 
aged 13-18 in the 
US, and 73 male and 
69 female 
polytechnic students, 
aged 17-22 in 
Singapore 

Achievement goal 
motivation, flow, grit, 
instrumental practice  

Survey  Significant associations were found between grit in 
practicing and flow in band rehearsal.  
 

Mosing et al. 
(2016) 

10,500 twins aged 
27-54  

Music practice, 
cognitive transfer 

Self-reported 
practice hours, 
Wiener Matrizen-
Test (WMT) 

No causal relationship was found between music 
practice and cognitive ability (IQ).   
 

O’Shea & 
Moran (2016) 

7 male and 3 female 
expert pianists, aged 
20-61  

Mental practice, motor 
imagery  

Experimental 
study  

Pupil-size measurements during executed and 
imagined piano playing were similar, suggesting motor 
imagery was similar to motor execution.   
 

Stambaugh 
(2016) 

22 male and 21 
female woodwind 
players 

Cognitive load, wind 
practice  

Repeated-
measures design  

Novices who engaged in blocked (repetitive) practice 
played significantly faster than those who did so in 
random order (randomly alternating among two or 
more tasks); no differential effects were found among 
intermediate players.  

Volioti & 
Williamon 
(2016) 

66 male and 138 
female participants 
aged 17-69  

Practice strategies, 
recordings 

Survey  Practicing with models (listening to recordings) 
increased stylistic awareness and musical knowledge.  
 

Ahrends 
(2017) 

17 male and 8 
female music 
students, aged 18-28 
in Germany  

Practice behaviour, 
excessive practice  

Exploratory study 
using survey  

Of the 25 participants, three were potentially addicted 
to music practice, while another 20 demonstrated 
maladaptive practice behavioural patterns.  
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Birch & 
Woodruff 
(2017) 

20 pianos students at 
the Royal College of 
Music  

Technical exercise 
practice, gamification  

Quasi-
experimental 
study  

Students who applied gamification in practice showed 
improvement in piano techniques compared to those 
who did not.   

Eriksson et al. 
(2017) 

4 pairs of male and 6 
pairs of female 
monozygotic twins, 
aged 31-47 in 
Sweden  

Flow, motivation, 
music practice 

Semi-structured 
interviews 

Environmental influences did not cause differences in 
musical engagement. 
 

Hallam et al. 
(2017) 

1225 male and 2027 
female participants, 
aged 6-19 in the UK  

Gender difference, 
instrumental music 
practice  

Self-report survey  Females were more systematic in practice and were 
more able to correct errors instantly compared to 
males.  
 

Hatfield et al. 
(2017) 

108 male and 96 
female students in 
Norway 

Goal setting, 
instrumental practice, 
psychological skills 

Self-regulated 
Learning in 
Music 
Questionnaire 
(SLMQ) 

A strong correlation was found between self-efficacy 
in music practice and goal setting.  
 

Mieder & 
Bugos (2017) 

17 male and 13 
female high school 
instrumentalists in 
US  

Self-efficacy, self-
regulation, practice 
behaviour 

Self-regulated 
learning practice 
strategies 
curriculum, 
pretest and 
posttest analysis 

Curriculum with introduction and focus on practice 
strategies increased students’ self-efficacy and 
enhanced performance.  
 

Ng (2017) 88 male and 122 
female students, 
aged 11-13 in 
Australia 

Motivation, 
achievement goals, 
practice condition  

Survey  Students who wanted to continue music as an extra-
curricular subject spent more time practicing.  
 

Prichard 
(2017) 

12 seventh- to 
eighth-grade 
students enrolled in 
band or orchestra 

Self-regulation, 
practice behaviours, 
practice strategies 

Self-report 
questionnaires, 
video analysis 

Participants identified and employed more practice 
strategies following the intervention of prescribed 
music practice instruction.  
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Schiemann 
(2017) 

1 male and 16 
female teachers, 
aged 33-57, and 373 
students aged 8-10 

Music practice, 
nonverbal approaches 

Video-based 
observation  

Students who studied with specialist music teachers 
practiced significantly more than those who studied 
with generalist teachers.  
 

Upitis et al. 
(2017a) 

3920 classical and 
popular musicians in 
Canada 

Self-regulation, 
deliberate practice, 
self-efficacy 

Survey   A desire to play well was found to be the strongest 
motivation of practice. Participants also enjoyed 
practicing and employed self-regulated learning 
strategies while practicing.  

Upitis et al. 
(2017b)  

2583 participants in 
Canada 

Parental involvement, 
music practice support  

Self-report 
questionnaire  

Parental involvement in practice sessions and positive 
teacher-student relationship predicted student 
enjoyment of music and musical progress.  

Gerling & Dos 
Santos (2017) 

9 undergraduate 
classical piano 
students, aged 18-27 
in Brazil 

Piano practice 
strategies, 
memorization  

Performance 
analysis and 
semi-structured 
interview  

The implementation of Chaffin’s performance cue 
protocol could lead to reflective practice habits. 
 
 

Caramiaux et 
al. (2018) 

23 male and 25 
female participants, 
aged 18-34 in 
Canada 

Practice variability, 
motor skill learning  

Analysis from 
MIDI recording 
of performance  

Practice conditions (practice tempos and scheduling of 
the tempos) had no effect on timing skill acquisition 
(the ability to strike the piano at the right time).  
 

Geng (2018) 200 participants Emotional experience, 
music practice  

Survey  A music education system focusing on students’ 
emotional experience had significant influence on 
music practice and the cultivation of positive and 
musical aesthetics.  

Hallam et al. 
(2018) 

2131 young 
musicians, aged 6-19 
in the UK  

Relationships between 
practice, motivation 
and examination 
outcomes 

Survey  Practice organisation, use of the metronome and 
recordings, self-belief in musical ability, level of 
expertise, and performance enjoyment predicted 
examination outcomes.  

Madeira et al. 
(2018) 

667 male and 533 
female students, 
aged 9-28 in 
Portugal  

Music practice, self-
regulation, practice 
behaviour  

Confirmatory 
factor analysis  

The Portugese adaptation of Self-Regulated Practice 
Behaviour Scale (SRP) was a valid and reliable 
measure of self-regulated practice behaviours among 
Portugese music students.  
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Miksza et al. 
(2018a) 

1 male and 2 female 
undergraduate music 
education students  

Microanalysis, 
instrumental practice, 
self-regulated learning  

Multiple-
baselines 
experiment  

Microanalysis as an intervention in practice was useful 
in addressing self-regulatory deficiencies among 
students.  
 

Miksza et al. 
(2018b) 

56 students majoring 
in jazz studies 

Jazz improvisation, 
mental practice, motor 
skill acquisition 

Audio-video 
recording, 
questionnaires  

In contrast with previous studies, no significant 
differences were found between practice conditions 
(mental practice, physical practice, and the 
combination of mental and physical practice) and 
melodic improvisation achievement.  

Schatt (2018) 272 male and 524 
female fifth- and 
eighth-grade band 
students in Ohio 

Band practice, 
motivation, self-
determination theory 

Survey  Positive significant relationships were found between 
students’ motivation to practice, years of experience 
playing the instrument, and time spent practicing.  

Valenzuela et 
al. (2018) 

90 male and 73 
female conservatoire 
students, aged 18-47 

Autonomous 
motivation, music 
practice, flow, self-
determination theory  

Hierarchical 
multiple 
regression 
analysis  

Participants reported being intrinsically motivated; 
they also experienced flow and feelings of autonomy 
and competence. 
 

Wan & 
Gregory 
(2018) 

Purposeful sampling 
from various digital 
tools  

Motivation, 
instrumental practice, 
digital tools  

ARCS (attention, 
relevance, 
confidence and 
satisfaction) 
motivation 
framework 
(Keller, 2010) 

The use of digital tools that adhered to the ARCS 
(attention, relevance, confidence, and satisfaction) 
framework increased motivation in instrumental 
practice.  
 

Sokolovkis et 
al. (2018) 

8 classical piano 
players  

Music practice 
patterns, visualization, 
graphical user 
interface.  

Experimental 
study  

The Music Practice Browser which provided graphical 
interface to review practice sessions was beneficial for 
teachers and students aiming to analyse their practice 
behaviour critically.  

Tan & Miksza 
(2018) 

93 male and 107 
female students in 
Singapore, 93 male 
and 134 female 
students in the US 

Flow, grit, 
achievement-goal 
motivation, music 
practice 

67-item self-
reported 
questionnaire  

Significant relationships were found between grit 
while practicing and flow during rehearsals, and 
between grit and commitment to band.  
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Araújo & Hein 
(2019) 

84 male and 84 
female classically 
trained musicians, 
aged 18-74 

Music practice, flow, 
advanced musicians  

Survey  Positive associations were found between practice time 
and flow, suggesting that flow contributed to daily 
practice engagement.  
 

Cohen & 
Bodner (2019) 

5 male and 19 
female students aged 
23-45 

Flow, performance 
anxiety, instrumental 
practice  

Quasi-
experimental 
study  

Low levels of flow were associated with low hours of 
daily practice and the absence of skill/challenge 
balance. 
 

Evans & Liu 
(2019) 

267 male and 430 
female music 
students in Australia  

Self-determination 
theory, instrumental 
practice, motivation  

Survey  Psychological needs satisfaction (e.g., feelings of 
competence and autonomy) predicted three key 
outcomes significantly: practice time, intentions to 
continue participating in orchestra, and global self-
esteem.  

Finch et al. 
(2019) 

3 samples of 
professional, student, 
and amateur 
musicians in Canada 

Mental practice, 
performance anxiety 

MARIS and 
musical 
background 
questionnaire  

The Musician's Arousal Regulation Imagery Scale 
(MARIS) was useful in capturing the use of arousal 
imagery (regulating performance anxiety) while 
practicing.  

Ireland et al.  
(2019) 

130 child musicians  Effect of age of start 
and cognitive ability 
in music practice  

Pretest and 
posttest 
questionnaire 
regression 
analysis  

The amount of weekly practice, cognitive ability and 
the starting age of learning an instrument predicted 
discrimination of transposed melodies.  

McPherson et 
al. (2019)  

2 female participants 
aged 17-18 in 
Australia 

Microanalysis, self-
regulated learning  

Microanalysis 
Protocol  

Microanalysis as an intervention encouraged musicians 
to be more behaviourally, metacognitively, and 
motivationally involved in their own learning.  
 

Stambaugh 
(2019) 

56 second-year band 
students in the US 

Focus of attention 
(FOA), band practice  

Experimental 
study  

Participants in the internal Focus of Attention (FOA) 
practice condition (thinking about fingers) performed 
more evenly in sound compared to those in the control 
condition (no FOA) and external condition (thinking 
about sound).  
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López-Íñiguez 
& McPherson 
(2020) 

1 female 
professional cellist  

Metacognition in 
practice, self-
regulated learning 

Descriptive case 
study  

The expert cellist devised specific goals and 
approached tasks strategically during practice.  
 

Osborne et al. 
(2020) 

3 male and 4 female 
students, aged 17-23 
in Australia  

Microanalysis in 
music practice, self-
regulation  

Self-directed 
practice diary 
study  

The use of a self-directed practice diary led to an 
improvement in metacognitive skills.  

Valenzuela et 
al. (2020) 

74 male and 67 
female conservatoire 
students, aged 18-47 
in Spain 

Gender differences in 
practice 
maladjustment 

Survey  Female participants’ perceived competence was lower 
compared to their male counterparts; amotivation 
towards practice was more pronounced among 
females.  
 

Weidner 
(2020) 

66 students in 
middle school bands 

Transfer of group 
practice strategy to 
individual practice 

Quasi-
experimental 
study  

Practice strategies (e.g., chaining, fingering/sliding) 
learnt in group settings was applicable in individual 
practice and vice versa.  
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Table S2 
 
Qualitative Studies (n = 40), arranged by year 
 

Author(s) Participant(s) Topic(s) Study Design Key finding(s) 
Miklaszewski 
(1989)  

1 male piano student 
at the Chopin 
Academy, US  

Piano practice, 
practice objectives, 
process of work, 
short term goals 

Case study using 
video-recording 
analysis 

Observed practice behaviours included dividing the 
piece into short units and increasing the length of 
units through sessions.  

Hallam (1995b) 11 male and 11 
female professional 
musicians aged 22-
60 

Practice 
orientations, 
effective routines, 
individual 
diversity, practice 
activities 

Case study using 
semi-structured 
interviews  

Not all professional musicians enjoyed practice, but 
they may enjoy activities related to practice such as 
music analysis, improvisation, rehearsals, and 
performances.  

Chaffin & Imreh 
(1997)  

1 female concert 
pianist  

Practice 
organization, 
practice 
techniques, music 
memorization  

Phenomenological 
case study using 
observation from 
video-recording 
and interview 

Observed practice strategies involved identifying the 
problem, memorizing conceptual representation, and 
practicing memory retrieval. 
 

Nielsen (1999a)  2 third-year organ 
students at the 
Norwegian State 
Academy of Music, 
Oslo 

Learning strategies, 
methodical 
practicing, 
cognitive problem 
solving 

Case study using 
video-recording 
analysis from 
practice sessions 

Observed practice behaviour included segmentation, 
tempo variation, and playing with hands separately.  
 

Pitts & Davidson 
(2000)  

1 male trumpeter 
aged 10, 1 female 
saxophonist aged 10, 
and 1 female flautist 
aged 9 

Cognitive 
strategies, 
instrumental 
practice, 
motivation, 
environment 
factors 

Multiple case 
studies using video 
recording  

Quality of parental involvement during practice was 
more important than their mere presence.  
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Pitts et al. (2000) 1 male and 2 female 
players of woodwind 
instruments 

Models of success 
and failure in 
instrumental 
learning 

Case study 
incorporating 
interviews  

Students who were able to self-regulate in practice 
displayed higher levels of interest and commitment.  
 

Hallam (2001b)  11 male and 11 
female professional 
musicians aged 22-
60, and 55 novices 
aged 6-18 

Metacognition, 
practice strategies, 
organization of 
practice 

Case study using 
semi-structured 
interviews and 
video-recording 
 
 

Professional musicians demonstrated extensive 
metacognitive strategies (e.g., technical matters, 
interpretation, concentration, planning, monitoring 
and evaluation) during practice. 

Nielsen (2001)  2 third-year organ 
students on the 
Church Music 
program at the 
Norwegian Academy 
of Music, Oslo 

Learning strategies, 
instrumental 
practice, 
microstructure of 
learning, self-
regulation  

Multiple case 
studies using 
observation and 
commentary 

Students displayed extensive self-regulatory skills to 
optimize their learning and performance, accounting 
for different interpersonal, contextual and 
intrapersonal conditions.  
 

Renwick & 
McPherson (2002) 

1 female young 
beginning clarinettist  

Interest and choice, 
strategies during 
practice 

Case study using 
interview 

Choice in learning led to increased use of cognitive 
and metacognitive strategies typically used by 
experts.  

Holmes (2005)  1 cellist aged 55 and 
1 guitarist aged 33 

Learning and 
memorizing music, 
exploration of 
visual, auditory 
and motor imagery, 
learning technique 

Phenomenological 
study using semi-
structured 
interviews 

Among many forms of imagery identified during 
practice, motor imagery was the most commonly 
used.  
 

Rohwer (2005)  3 adult beginning 
saxophonists in a 
band of adult 
beginners 

Authentic practice 
behaviour, 
beginning music 
students 

Case study using 
audio recording  

As a rehearsal strategy, a large amount of time was 
spent on deliberate repetition.   
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MacNamara et al. 
(2006)  

4 female and 4 male 
top-level musicians 
aged 35-58   

Motivation, music 
performance, 
developmental 
pathway, practice 
approaches 

Case study using 
semi-structured 
interviews 

Sustained deliberate practice in early and middle 
years of learning music was important for managing 
the challenges that would be faced in later years.  

Barry (2007)  3 college-level music 
instructors and 12 of 
their students  

Student-teacher 
interaction, 
practice behaviour, 
applied practice 
strategies during 
solitary practice vs 
practice strategies 
acquired in lessons 

Exploratory study 
using video-
recording and 
narratives    

Schön’s theory of reflection in action was observed 
during lessons, suggesting that teachers' actions in 
lessons influenced students’ practice more than 
verbal instruction.  
 

Koopman et al. 
(2007)  

3 student-teacher 
pairs at the Royal 
Conservatoire, The 
Hague 

Practice behaviour  Series of case 
studies using 
observations, 
questionnaires, 
logbooks and 
interviews 

Students applied teachers’ suggestions during 
practice. However, practice was not consistent as 
students tended to return to their previous trial-and-
error approaches after a few weeks.  
 

Chaffin & Lisboa 
(2008)  

1 female cellist  Stages of learning, 
practice of 
performances, 
problem solving 
strategies 

Phenomenological 
case study using 
video-recording 
and commentary   

The cellist developed performance cues by thinking 
about particular features of the music during 
practice so that they could be embedded in her 
mental representation of the work.  

MacNamara et al. 
(2008)  

4 male and 4 female 
musicians in London  

Performance, 
musical 
development, 
practice strategies 

Case study using 
semi-structured 
interviews 

The ability to negotiate transitions between stages of 
development involved a shift in practice patterns, 
emphasizing that practice was a learned activity.  

Bartolome (2009)  3 9-year-old students Self-regulated 
practice model, 
metacognition, 
strategic practice  

Case study using 
semi-structured 
interviews 

Six psychological dimensions of self-regulation 
(motive, method, time, behaviour, physical 
environment, and social factors) were found in the 
practice behaviour of all participants.  
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Christensen (2010)  2 eighth-grade band 
students and their 
parent 

Instrumental 
practice, practice 
strategies, personal 
musical enjoyment  

Collective case 
study using 
structured 
interviews and 
video-recording 

A gap existed between students’ knowledge and 
their application of effective strategies to 
independent practice.  
 

dos Santos & 
Hentschke (2010)  

3 university classical 
piano students in 
Brazil  

Elliot’s musical 
knowledge model, 
instrumental 
practice, piano 
practice  

Phenomenological 
case study using 
semi-structured 
interviews and 
observation 

Five forms of Elliott’s musical knowledge (formal, 
informal, impressionistic, supervisory, and 
procedural) were identified in practice.  
 

dos Santos & 
Hentschke (2011)  

3 university classical 
piano students 
studying in Southern 
Brazil 

Aristotelian 
perspective on 
theoretical 
knowledge 
(theoria, poiesis, 
praxis), 
instrumental 
practice, goals in 
musical activity, 
strategies in 
practice   

Phenomenological 
study using semi-
structured 
interviews and 
video-recordings 
  

Analysis using an Aristotelian lens identified 
practice strategies involving creative (poiesis) and 
learned actions (praxis).  

Oare (2012)  5 seventh- through 
ninth-grade band 
students in the US  

Decision-making 
skill, self-
regulation, practice 
strategies, goal 
setting, motivation, 
self-assessment  

Phenomenological 
study using video-
recording and 
interviews  

Students’ choices in practice were more focused 
when motivations were goal- instead of time- 
oriented.  
 

Smeltz (2012)  Unspecified number 
of the author’s own 
band students  

Band practice, 
lifelong learning,  

Case study with 
video-recording 
and interviews 

Some students viewed practice as not intrinsically 
fun; however, practice effectiveness could be 
increased without decreasing their enjoyment.  
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StGeorge et al. 
(2012)  

17 students aged 11-
12, 32 younger and 
older adults aged 19-
75, and 17 young 
adults aged 18-25 

Practice methods, 
self-regulation, 
learning theory  

Case study using 
semi-structured 
interviews  

Participants reported the need to plan practice and to 
adjust strategies to match the technical challenges of 
their repertoire.  

Townsend (2012)  1 female aged 18, 1 
male aged 20, and 1 
male aged 23 

Mnemonic device 
for practice, 
practice strategy, 
learning outcome 

Analysis of video-
recording, group 
discussion  

PRACTICE mnemonic (Preparing Relevant 
Activities Causes Technical Improvement and 
Correct Execution) was useful for students in setting 
routines for practice.  

Cahill Clark (2013)  4 students in the US  Music practice 
behaviours, 
practice strategies, 
musical thoughts, 
motivation, 
achievement, self-
efficacy 

Video-recording 
and interviews 

Students with higher self-efficacy engaged in more 
strategic practice activities (e.g., repetition, 
alternating rhythms, slowing tempo, practicing 
passages separately).  
 

Mishra & Fast 
(2015)  

1 orchestral 
woodwind player 

Practice 
techniques, 
expertise 
development, 
instrumental music 
practice, aural 
model, technology  

Case study using 
semi-structured 
interview  

Music processing software could be used to re-
notate challenging passages for ease of reading. It 
could also be used to play them back at different 
tempos. 
 

Oare (2016)  1 band teacher, 3 
boys and 3 girls from 
seventh- and eighth-
grade  

Self-directed 
practice, practice 
strategies, aural 
imagery, 
motivation, goal 
setting 

Multiple case 
study using video-
recording and 
interviews  

Practicing with aural imagery affected students’ 
motivation, goal setting, use of strategy, and self-
assessment. The quality of the student’s aural image 
of the music was associated with the student’s level 
of music literacy.  

Pike (2016)  2 voice, 3 string, 3 
woodwind and 1 
brass students  

Autonomous 
practice, self-

Case study using 
video-recording 
and interview s 

All teachers reported teaching students how to 
practice; however, some students did not apply the 
techniques learnt during practice and some 
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regulation, 
deliberate practice  

experienced difficulties when assessing their own 
playing.  

Colombo & 
Antonietti (2017)  

1 experienced piano 
teacher, 2 beginner 
students, and 2 
advanced students 

Metacognition 
strategies during 
practice   

Observational 
study  

Teachers reported the use of metacognitive 
strategies during their teaching, but students were 
not aware of this because a metacognitive focus on 
strategies and emphasis on monitoring was lacking.  

Barros et al. (2017)  6 male classical 
piano majors in 
Brazil 

Artistic image, 
piano practice, 
practice behaviour 

Observational 
study using video-
recording and 
semi-structured 
interviews 

Students practiced more effectively through the 
applying artistic image and prior musical 
knowledge, producing a conscious and convincing 
interpretations.  
 

Carey et al. (2017)  94 students at a 
conservatorium in 
Australia  

Autonomous 
learning, reflective 
practice, 
instrumental 
practice  

Ethnographic 
study using coding 
of journals  

Journaling enhanced practice routines and increased 
levels of reflection.  
 

Pike (2017a) 1 male DMA student 
in US  

Piano practice, 
mindfulness, self-
regulation, 
reflective practice  

Student journal 
entries, narrated 
student practice 
video  

Self-reflection and dialogue between teachers and 
students increased self-regulation, attributions, and 
intrinsic motivation during practice.  

Pike (2017b)  9 instrumental 
students aged 10-16, 
their parents and 
teachers 

Deliberate practice, 
motivation, 
practice autonomy, 
practice strategies, 
self-regulation  

Case study using 
video-recording, 
informal 
discussions and 
questionnaires  

Level of skill was not related to self-regulation. 
While 6 participants primarily played through, 3 
attempted to self-regulate their practice when the 
teacher was not present.  

Johansen (2018)  8 male and 5 female 
musicians in Part 1, 2 
musicians (1 male 
and 1 female) in Part 
2 

Expansive 
learning, 
exploratory 
practice, 
improvisation, 
instrumental 
practice  

Semi-structured 
interviews and 
video recording 

Among the variety of practice strategies reported, 
mastery goal-directed practice appeared to be the 
mode used most consciously.  
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Yeh (2018)  5 Taiwanese piano 
teachers 

Private piano 
teaching, piano 
practice, reflection 
on practice 

Case study using 
questionnaires and 
semi-structured 
interviews  

Upon reflection, teachers reported focusing on 
analysing students’ errors while teaching, and 
tended to believe that repeated practice was the best 
approach to improving performance. 

de Bruin (2019)  5 male jazz 
improvisers  

Motivation, self-
efficacy, practice 
and performing 
strategies  

Phenomenological 
study using semi-
structured 
interviews 
 

Metacognitive strategies were developed through 
personal and collaborative practice that facilitated 
the nurturing and incubation of ideas, and the 
development of creative thoughts and habits of 
mind.  

Coutts (2019)  6 adult piano 
students in Australia 

Reflective practice, 
self-direction, 
transformative 
pedagogy, piano 
practice  

Practitioner-based 
study 

Actively asking students’ thoughts on useful 
practice strategies pertaining to their challenges 
yielded positive results for students’ self-regulation 
while practicing at home.  
 

DeSantis et al.  
(2019)  

2 male and 4 female 
singers in Canada 

Imagery in singing 
practice  

Ethnographic 
study using video-
interviews  

Singers employed metaphorical imagery during 
practice, but to a lesser degree than role images.  
 

Loimusalo et al. 
(2019)  

2 male and 2 female 
pianists in Finland  

Mental practice, 
aural models, 
musical imagery, 
practice strategies  

Recording of eye 
movement, semi-
structured 
interviews  

Structural analysis, the use of recordings, and 
audiation were among the strategies leading to 
successful mental practice.  
 

Odendaal (2019) 3 male and 3 female 
pianists  

Practice 
behaviours, 
individual 
differences  

Observation of 
practice sessions 
and interviews 

13 practice behavioural categories were identified 
but could not be linked to Perceptual Learning Style 
Theory (PLS). 
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Table S3 

Mixed-method studies (n = 9), arranged by year 
 
Author(s) Participant(s) Topic(s) Study 

Design/Method 
Key finding(s) 

Chaffin et al. 
(2003)  

1 female concert 
pianist 

Piano practice, 
automatic vs deliberate 
problem solving, 
microstructure of 
practice 

Descriptive 
analysis of 
video-recording, 
commentary 
from participant 

The expert pianist intuitively implemented additional 
goals while practicing and possessed the ability to 
anticipate later developments in practice.  
 

Macmillan 
(2004)  

10 piano teachers, 
20 students aged 
10-14, and 20 
parents in the UK  

Learning piano parental 
involvement, practice 
sessions 

Analysis from 
interview data 
and survey  

Practice was more effective when supervised. There 
was no correlation between parents’ musical ability 
and their supervision of practice.  
 

dos Santos & 
Gerling (2012)  

15 undergraduate 
and graduate 
classical piano 
students at a 
Brazilian university 

Matrix of cognition 
skills in music 
(Davidson & Scripp, 
1992), piano practice, 
musical thinking  

Analysis of 
video-recording 
and interview 
using 
interpretative 
phenomenologic
al analysis (IPA; 
Smith & 
Osborn, 2003) 

Graduate students tended to rely more on procedural 
knowledge during practice while undergraduate 
students applied declarative knowledge more 
frequently.  
 

Martin (2012)  45 middle school 
students from sixth- 
to eighth-grade in 
the US 

Self-efficacy, 
motivation, practice 
habits, band practice 

Questionnaires 
followed by 
qualitative 
interviews  

Data of students’ practice habits revealed that those 
with low musical self-efficacy cited failure 
experiences more frequently.  
 

Czajkowski & 
Greasley (2015)  

6 male and 6 female 
university classical 
voice majors in the 
UK  

Mindfulness, singing 
practice, voice lesson 

Questionnaire 
followed by 
one-to-one 
interviews  

Participants reported flow-like experiences that 
influenced the quality and duration of practice. 
Mindfulness helped to promote high-quality practice 
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leading to better productivity and shorter practice 
duration.  

Hatfield (2016)  2 jazz and 4 
classical students at 
a Norwegian 
university 

Instrumental practice, 
psychological skills, 
self-regulation, goal 
setting, self-efficacy 

Questionnaires, 
semi-structured 
interviews, 
research log, 
practice journals 

The use of practice journals yielded positive results for 
participants’ self-awareness, metacognition and self-
observation during practice, suggesting that 
Psychological Skills Training (PST) facilitated music 
students’ personal development, satisfaction and 
motivation.  

Loimusalo & 
Huovinen (2018)  

3 male and 27 
female piano majors 
in Finland 

Mental imagery 
practice, music reading, 
cognitive style  

Video-recording 
and 
questionnaire 

The use of structural analysis, recording, and imagery 
rehearsal in practice-enhanced memorization.  
 

Power & Powell 
(2018)  

16 male and 11 
female 
instrumentalists in 
Australia 

Metacognition, self-
regulation, instrumental 
practice  

Survey and 
focus group  

Participants reported the use of metacognition 
strategies (e.g., understanding the structure, marking 
the score, practice goals, expert modelling and 
segmentation) in their respective practice sessions.  

Huber (2019)  31 pupils aged 6-7 
at a preparatory 
school in the south 
of England 

Role of parent during 
practice, parental 
support, instrumental 
practice 

Questionnaires 
and semi-
structured 
interviews  

Parental help was essential to home practice. Students 
reported that the most desirable ways for their parents 
to support them was to watch and listen, and to play 
together.  
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Table S4 

Non-empirical studies (n = 51), arranged by year 
 
Author(s) Topic(s) 
Rubin-Rabson (1950) Psychology of memorizing  
Barford (1955) Piano practice, ideokinesis 
Govatos (1967) Motor skill learning 
Turpin (1970) Programmed instruction  
Driskell et al. (1994) Mental practice 
Brooks (1995) Mental practice 
Lehmann & Ericsson (1997)  Deliberate practice  
Jørgensen (2000) Practice in higher music education and practice strategies 
Sloboda (2000) Individual differences in musical practice  
Aiello & Williamon (2002) Memory, music practice  
Hallam & Barry (2002) Practice  
O’Neill & McPherson (2002) Motivation in practice 
Parncutt & Troup (2002) Piano practice  
Jørgensen (2003) Instrumental practice and developing musicianship 
Sanders (2004) Music practice, motor research  
Gregg & Clark (2007) Mental imagery 
Haston (2007) Modeling  
de Bézenac & Swindells (2009)  Motivation and self-regulation  
Zhukov (2009) Effective practice  
Clark et al. (2012) Musical imagery 
Hambrick & Meinz (2011) Working memory capacity 
Miksza (2011a) Self-regulation and music practice 
Oare (2011) Effective practice 
Saville (2011) Repetition 
Schuster et al. (2011) Motor imagery  
Keller (2012) Mental imagery 
Prichard (2012) Effective practice 
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Lotze (2013) Kinesthetic imagery  
West (2013) Motivation 
Hart (2014) Metacognition in instrumental practice 
Hambrick et al. (2014) Deliberate practice 
Macnamara et al. (2014) Deliberate practice 
Platz et al. (2014) Deliberate practice  
Willie (2014) Teaching practice  
Wright et al. (2014) Physical, environmental, task, timing, learning, emotion, perspective (PETTLEP) 
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