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This study investigates the development of rhythmic control in drum 
learning through deliberate practice. The study addresses temporal 
instability, a common problem in early drum performance 
characterized by rushing, dragging, and inconsistent timing during 
repetitive execution. A qualitative educational intervention design was 
employed involving 15 students aged 9–12 years in a private drum 
learning setting. Data were collected through observations, 
performance recordings, and interviews across four instructional cycles. 
The findings indicate that rhythmic control develops through 
structured and error-focused practice rather than repetition alone. 
Tempo reduction, pattern segmentation, and immediate feedback 
enabled students to identify timing errors, improve temporal stability, 
and maintain synchronization with the metronome. Across the 
intervention, students demonstrated greater self-correction, improved 
timing awareness, and more consistent rhythmic performance. The 
findings suggest that rhythmic control involves not only tempo 
accuracy but also temporal self-regulation and integrated musical 
understanding. This study contributes to music education by proposing 
a developmental framework for rhythmic control in drum learning. The 
findings may serve as a pedagogical reference for drum educators in 
designing systematic instructional strategies to support rhythmic 
development and self-regulated learning. 
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1. INTRODUCTION 

Drum learning entails the integration of rhythmic control, motor coordination, and sustained 
attentional regulation during performance (Barbaresi et al., 2024; Park & Kim, 2021; Pranjić et al., 2024). 
In authentic learning contexts, students are frequently required to execute repetitive rhythmic patterns 
while maintaining alignment with external tempo references, such as metronomes or accompaniment 
tracks. Under such conditions, the ability to sustain temporal stability becomes a central challenge. 
Empirical observations suggest that students often experience a loss of timing control during repetitive 
execution, which manifests as rushing, dragging, and inconsistencies in pattern delivery. Notably, 
these difficulties persist even among students who demonstrate adequate technical proficiency. This 
indicates that rhythmic control in real-time performance extends beyond technical competence and 
involves higher-order regulation of cognitive and motor processes. 

Preliminary classroom observations conducted prior to the intervention revealed recurring 
timing difficulties among students during repetitive drum exercises. Several students unintentionally 
accelerated the tempo after only a few measures, while others struggled to regain synchronization once 
timing deviations occurred. One student remarked, “I knew I was no longer following the click, but I 
did not know how to return to the correct tempo.” Another student explained, “When I made one 
mistake, I kept thinking about it and lost my concentration.” These observations suggest that temporal 
instability in drum learning is not solely a technical issue but is closely related to attentional regulation 
and timing awareness during performance 

These performance challenges may be conceptualized as disruptions in temporal control, 
defined as the capacity to regulate timing consistently across successive cycles of movement. In drum 
performance, temporal control requires the coordination of multiple limbs while simultaneously 
maintaining attentional alignment with an external tempo (Brooks et al., 2025; Clayton et al., 2020; 
Karageorghis et al., 2019). Research in music cognition indicates that temporal precision is grounded 
in the interaction between perceptual timing mechanisms and motor synchronization processes 
(Ladda et al., 2020; Repp & Su, 2013). When this interaction is compromised, performers are more likely 
to exhibit temporal instability, particularly in repetitive contexts that impose sustained attentional 
demands. Consequently, errors such as rushing and loss of rhythmic consistency become increasingly 
prevalent. These observations underscore the need to reconceptualize rhythmic control as a dynamic 
and actively regulated performance skill. 

Rhythmic control is widely recognized as a foundational component of musical performance, 
particularly in percussion contexts where temporal precision directly determines performance quality 
(Carrer et al., 2023; Carrillo et al., 2024). Research on sensorimotor synchronization further 
demonstrates that accurate timing depends on the integration of perceptual and motor systems, 
enabling performers to align their actions with temporal cues (Cheng et al., 2022; Feng et al., 2022; 
Proksch et al., 2020). Moreover, repetitive execution places sustained demands on attentional 
regulation, increasing the likelihood of performance inconsistency over time (Kasuya-Ueba et al., 2020; 
Slater et al., 2018; Tierney et al., 2020). In this regard, rhythmic control should be understood as an 
active process of temporal regulation rather than a static measure of accuracy. 

In many instructional contexts, drum practice emphasizes repetition of rhythmic patterns 
without systematically addressing specific timing errors. Although repetition may improve familiarity 
with the material, it does not necessarily lead to stable rhythmic control. Previous studies have shown 
that unguided or unstructured practice often fails to produce consistent improvements in performance 
accuracy (Bae et al., 2025; Danielsen et al., 2024; Ericsson & Harwell, 2019). Without targeted 
intervention, students may continue to reproduce the same timing inaccuracies during practice. This 
suggests that the effectiveness of practice depends not only on repetition, but also on how practice is 
structured to address specific performance deficiencies. Consequently, there is a need for practice 
approaches that explicitly focus on correcting temporal instability and improving rhythmic 
consistency. 

One such approach is deliberate practice, which emphasizes structured, goal-oriented 
activities aimed at improving specific aspects of performance through focused attention and 
immediate feedback (Ericsson & Harwell, 2019; Sembiring et al., 2025). Unlike unguided repetition, 
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deliberate practice requires continuous self-monitoring and iterative error correction, thereby 
strengthening the regulation of performance at a micro-level (Hambrick et al., 2020; Miksza, 2011). In 
music education, deliberate practice has been associated with the development of technical precision 
and performance consistency, particularly in relation to complex motor and cognitive demands (de 
Bruin, 2022; Jossberger et al., 2025; Passarotto, Worschech, et al., 2023; Worschech et al., 2023). 
However, performance variability often remains evident in repetitive drum performance, where 
rushing, loss of control, and inconsistent pattern execution continue to occur despite repeated 
practice. 

 Although deliberate practice has been extensively discussed as a mechanism for performance 
improvement, existing studies have primarily focused on its effects on technical achievement, expertise 
development, and performance outcomes. Less attention has been given to how rhythmic control 
develops progressively during drum learning, particularly when students experience temporal 
instability such as rushing and dragging. Consequently, the developmental pathway through which 
learners move from unstable timing toward stable and musically expressive performance remains 
insufficiently explained. Addressing this gap is important because understanding the process of 
rhythmic development may provide more specific pedagogical guidance than outcome-oriented 
descriptions of practice effectiveness alone. 

Despite growing evidence regarding the role of deliberate practice in music learning, existing 
studies have largely examined its contribution to general performance improvement, technical 
proficiency, and expertise development. However, little is known about how deliberate practice 
functions as a mechanism for regulating temporal instability during repetitive drum performance. 
Therefore, this study not only examines the role of deliberate practice in developing rhythmic control 
but also seeks to identify the developmental stages through which rhythmic control emerges. The 
study conceptualizes rhythmic control not merely as rhythmic accuracy, but as an adaptive process of 
temporal self-regulation that develops through iterative cycles of error detection, correction, 
performance monitoring, and stabilization. Accordingly, this study aims to examine how deliberate 
practice supports the development of rhythmic control in drum learning, particularly in addressing 
temporal instability and rushing behaviour during repetitive performance. 

2. RESEARCH METHOD 

2.1.  Research Design 

This study employed a qualitative educational intervention design to investigate the 
development of rhythmic control through deliberate practice in an authentic drum learning 
environment. The intervention was implemented through four iterative instructional cycles that 
incorporated planning, action, observation, and reflection. The design enabled the researchers to 
examine progressive changes in students’ timing regulation while capturing the cognitive, behavioural, 
and performance-related processes associated with temporal control. Special attention was given to 
manifestations of temporal instability, including rushing and loss of control during repetitive 
performance. 

2.2.  Research Setting and Participants 

The study was conducted in a private drum learning setting at Favore Music, Bandung, 
involving 15 male students aged between 9 and 12 years. Participants were selected using a convenience 
sampling technique, as they were actively enrolled in regular drum lessons. All participants had 
acquired foundational drumming skills, including simple rock beat patterns, basic rhythmic exercises, 
and fundamental coordination techniques. However, classroom observations indicated persistent 
difficulties in maintaining stable tempo during repetitive performance activities, particularly when 
playing with a metronome. Participants were therefore selected because they represented learners who 
had developed basic technical competence but continued to experience temporal instability. The 
selected age range represents a developmental stage in which motor coordination and attentional 
control are still evolving, making it particularly relevant for examining the development of rhythmic 
control (Kim, 2023). The learning environment provided a naturalistic context in which repetitive 
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rhythmic practice regularly occurred. The demographic characteristics of the participants are 
presented in Table 1. 

Table 1. Participant Characteristics. 

Variable Description 

Participants 15 

Gender Male 

Age range 9–12 years 

Learning level Beginner to early intermediate 

Learning setting Private drum lessons 

Source: Author, (2026). 

2.3.  Data Collection 

Data were collected through multiple qualitative sources to ensure depth and methodological 
rigor. First, non-participant observations were conducted during instructional sessions, focusing on 
timing control, coordination, and behavioural responses during repetitive rhythmic tasks. Second, 
performance recordings were obtained to document temporal patterns, particularly instances of 
rushing, dragging, and fluctuations in rhythmic consistency. Third, semi-structured interviews were 
carried out to explore students’ awareness of timing errors, attentional focus, and perceived challenges 
during practice. Field notes were systematically maintained to capture contextual interactions, 
instructional adjustments, and emergent learning behaviours. The integration of multiple data sources 
enabled triangulation and strengthened the credibility of the findings (Creswell & Clark, 2017). 

2.4.  Research Instruments and Assessment Indicators 

To support the observation and analysis process, the researchers developed a set of assessment 
indicators focusing on key dimensions of rhythmic control. These indicators were used to guide 
classroom observations, performance analysis, and interview interpretation throughout the 
intervention. The indicators focused on tempo accuracy, rhythmic consistency, groove-oriented 
performance, self-monitoring, and temporal self-regulation. 

Table 2. Rhythmic Control Assessment Indicators. 

Aspect Indicator Evidence Observed 

Tempo Accuracy Ability to maintain synchronization with the 
metronome throughout performance 

Stable tempo with minimal deviation 
from the metronome pulse 

Rhythmic 
Consistency 

Ability to perform rhythmic patterns without 
significant rushing or dragging 

Consistent beat spacing and reduced 
timing fluctuations 

Groove-Oriented 
Performance 

Ability to maintain a steady rhythmic feel 
during repetitive playing 

Continuous pulse, natural body 
movement, and stable rhythmic flow 

Self-Monitoring Ability to recognize timing errors during 
performance 

Verbal acknowledgment of errors and 
corrective responses 

Temporal Self-
Regulation 

Ability to adjust performance independently 
without teacher intervention 

Real-time tempo correction and 
sustained rhythmic stability 

Source: Author, (2026). 
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Based on these assessment indicators, specific success indicators were established for each 
instructional cycle to evaluate students’ progression in rhythmic control development throughout the 
intervention process.  

Table 3. Success Indicators Across Instructional Cycles. 

Cycle Success Indicator 

Cycle 1 Students demonstrate awareness of tempo deviations and timing errors 

Cycle 2 Students reduce rushing and dragging during short rhythmic patterns 

Cycle 3 
Students maintain rhythmic stability across extended repetitions and begin self-
correcting errors 

Cycle 4 
Students demonstrate autonomous tempo regulation and maintain groove-oriented 
performance with minimal instructional support 

Source: Author, (2026). 

2.5.  Instructional Procedure: Cyclical Deliberate Practice 

The instructional intervention was organized into four iterative cycles, each designed to 
progressively support the development of rhythmic control. The design of these cycles was informed 
by principles of deliberate practice, which emphasize focused attention, immediate feedback, and 
systematic error correction Ericsson & Harwell (2019), as well as reflective practice frameworks that 
integrate planning, action, observation, and reflection (Kemmis et al., 2014). Each cycle addressed 
specific aspects of temporal regulation, with increasing complexity and performance demands. The 
instructional cycles implemented in this study are summarized in Table 4, Table 5, Table 6, and Table 
7. 

Table 4. Cycle 1: Developing Awareness of Temporal Instability (8 March, 2026). 

Phase Description 

Plan 
Simple repetitive rhythmic patterns were introduced at a moderate tempo using a 
metronome. The primary objective was to expose timing inconsistencies without 
immediate correction. 

Action 
Students performed continuous rhythmic patterns while maintaining alignment with 
the metronome. 

Observations 
Frequent instances of rushing, inconsistent beat spacing, and loss of tempo alignment 
were observed. Students showed limited awareness of their timing deviations. 

Reflection 
Instruction emphasized developing awareness of temporal instability. Students were 
encouraged to listen critically and recognise deviations from the intended tempo. 

Source: Author, (2026). 

Table 5. Cycle 2: Targeted Error Correction (10 March, 2026). 

Phase Description 

Plan 
Practice tasks were designed to isolate specific timing-related issues, such as hi-hat 
consistency and bass drum placement. 

Action 
Students engaged in slow-tempo practice with immediate corrective feedback after 
each attempt. 

Observations 
A reduction in extreme timing errors was observed, although inconsistencies 
persisted during extended repetitions. Awareness of rushing began to emerge. 

Reflection 
Students demonstrated improved control in short sequences but struggled to sustain 
consistency. Instruction focused on extending stability over longer durations. 



18 
Addressing Temporal Instability in Drum Learning through Deliberate Practice: An Educational Intervention Study 

(Piter Sembiring) 

 

 

OSTINATO: Journal of Music Study and Research 

Source: Author, (2026). 

Table 6. Cycle 3: Stabilization of Rhythmic Control (16 March, 2026). 

Phase Description 

Plan 
Longer repetitive patterns were introduced, with gradual tempo increases while 
maintaining accuracy. 

Action 
Students performed extended repetitions, focusing on sustaining tempo 
consistency and attentional control. 

Observations 
Rhythmic stability improved, with fewer occurrences of rushing. Occasional lapses 
remained under increased cognitive demand. 

Reflection 
Students began to internalise timing control and demonstrated greater self-
regulation. Instruction emphasized maintaining focus and reducing attentional 
drift. 

Source: Author, (2026). 

Table 7. Cycle 4: Consolidation and Performance Integration (17 March, 2026). 

Phase Description 

Plan 
Rhythmic control was applied in more complex and musically meaningful contexts, 
including groove-based performance. 

Action 
Students performed with increased autonomy, integrating timing control into 
continuous playing with minimal intervention. 

Observations 
Performances exhibited greater temporal stability, reduced rushing, and improved 
consistency. Control appeared more sustained and reliable. 

Reflection 
Students demonstrated a more stable and conscious regulation of timing. Rhythmic 
control emerged as an integrated performance skill rather than an isolated ability. 

Source: Author, (2026). 

2.6. Data Analysis 

Data were analysed using thematic analysis following the procedures outlined by (Braun & 
Clarke, 2021). The analysis involved systematic coding, categorisation, and the development of themes 
related to rhythmic control development. Initial codes included temporal instability, rushing 
behaviour, attentional fluctuation, and performance consistency. These were subsequently organised 
into broader themes reflecting stages of rhythmic control development across the instructional cycles. 
The analysis aimed to provide an interpretative account of how deliberate practice supports the 
regulation of timing in drum performance. 

3. RESULTS AND DISCUSSIONS 

3.1.  Temporal Instability in Early Drum Performance 

The initial phase of the instructional process revealed significant challenges in students’ ability 
to maintain rhythmic control when performing with a metronome. As presented in Table , students 
demonstrated notable difficulty in sustaining temporal stability during repetitive rhythmic execution. 
Despite initial alignment with the given tempo, most students gradually lost synchronization, resulting 
in observable timing deviations. A predominant pattern identified was rushing, where students 
progressively accelerated beyond the intended tempo. This tendency became more pronounced over 
time, particularly after the first few bars of performance. These findings indicate that early drum 
performance is characterized by unstable temporal regulation rather than consistent rhythmic control. 
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A closer examination of performance behaviour showed that rushing was the dominant issue 
among participants, occurring in 12 out of 15 students. In contrast, three students exhibited dragging, 
particularly during the middle phase of performance, after initially maintaining stable timing. This 
suggests that temporal instability does not emerge uniformly, but develops as attentional demands 
increase during repetition. Furthermore, students often displayed signs of panic and confusion once 
they deviated from the tempo, which further disrupted their ability to recover. In repetitive contexts, 
the breakdown of timing control was not limited to isolated errors, but extended into continuous 
instability across subsequent cycles of performance. 

Students’ responses to repetitive tasks further highlighted limitations in rhythmic consistency. 
When instructed to repeat the same pattern, most students reproduced similar errors without 
significant improvement, indicating a stagnation in performance. Many students paused briefly during 
execution in an attempt to re-align with the metronome, suggesting partial awareness of timing 
discrepancies. However, this self-correction was inconsistent and often required external cues from 
the instructor. Observationally, students exhibited behaviours such as shifting gaze, hesitation, and 
physical tension, which reflect disruptions in attentional focus. These patterns suggest that the 
inability to sustain rhythmic control is closely linked to attentional instability during repetitive 
performance. 

From a cognitive perspective, students’ awareness of timing errors varied considerably. While 
some students were able to recognise that they were ahead of the tempo shortly after beginning the 
task, others continued playing without awareness of their deviation. Verbal responses indicated that 
students perceived synchronisation with the metronome as challenging, particularly when minor 
errors occurred early in the performance. Several students reported losing focus after a small mistake, 
which led to further timing breakdown. One student explained: 

"When I heard the metronome, I realized I was playing ahead of the beat, but I did not know how 
to get back to the tempo." 

Another student reported: 

"After making one mistake, I started thinking about the mistake instead of listening to the 
metronome." 

Additionally, visual attention was frequently directed away from the auditory stimulus, with 
students focusing on hand movements rather than listening to the metronome. This suggests that 
attentional misalignment between auditory and motor processes contributed significantly to temporal 
instability. In addition, rhythmic patterns involving double kick figures appeared to place greater 
demands on coordination and timing regulation during repetitive performance. 

 

Notation 1. Pattern representing areas of difficulty experienced by students (Author, 2026). 

The performance tasks were conducted at a tempo of approximately 88 BPM using a 4/4 
rhythmic pattern that incorporated eighth-note hi-hat subdivisions and double kick figures. Each 
student engaged in a 40-minute session, with a primary focus on repetitive practice, interspersed with 
short breaks to reduce physical fatigue. Despite the structured practice environment, students 
continued to experience difficulty maintaining consistent tempo over extended repetitions. These 
findings confirm that early-stage drum learners face substantial challenges in regulating timing during 
repetitive performance. Consequently, the results of Cycle 1 highlight the need for targeted 
instructional strategies aimed at improving rhythmic awareness and stabilising temporal control. 

3.2.  Rhythmic Control Development through Deliberate Practice 
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 Following the identification of temporal instability in Cycle 1, the instructional focus in Cycles 
2 and 3 shifted toward the development of rhythmic control through structured deliberate practice. As 
shown in table 8 and table 9 the intervention emphasized tempo regulation, targeted error correction, 
and the gradual refinement of performance through repeated practice. Students were initially guided 
to continue their performance despite errors, allowing them to develop awareness of timing deviations 
through sustained exposure. Over time, this approach encouraged students to become more attentive 
to the metronome, marking an important transition from externally driven correction to internally 
guided control. 

During Cycle 2, deliberate practice was operationalized through controlled tempo reduction 
and the segmentation of rhythmic patterns into smaller, manageable units. The tempo was reduced 
from 88 BPM to approximately 80 BPM to allow students to engage more carefully with timing 
execution. Immediate feedback was provided during performance, with the instructor offering real-
time guidance while playing alongside the students. This combination of verbal instruction and 
imitation enabled students to better align their motor actions with the auditory tempo. As a result, 
instances of rushing decreased, particularly after the initial adjustment phase, although minor 
inconsistencies remained during transitions. 

Students’ responses during this phase reflected a gradual shift in both performance behaviour 
and attentional focus. They became more cautious and deliberate in their playing, demonstrating 
increased effort to synchronise with the metronome. Importantly, students began to distribute their 
attention more effectively between listening to the tempo and monitoring their hand movements. This 
change was reflected in students’ verbal responses. One participant stated: 

"I stopped focusing on my hands and started listening to the click." 

Another participant commented: 

"When I listened more carefully to the metronome, it became easier to keep the rhythm steady." 

While errors were still present, particularly during extended repetitions, students showed 
greater resilience in maintaining performance continuity. Rather than stopping entirely, they 
attempted to recover and realign with the tempo, indicating the emergence of early self-regulation 
processes. 

Despite these improvements, limitations in sustaining rhythmic control were still evident in 
Cycle 2, particularly during longer performance sequences exceeding eight bars. While students were 
able to maintain stability in shorter segments, attentional fatigue appeared to contribute to recurring 
instances of rushing and occasional dragging. However, a notable development was the students’ 
increasing ability to recognise these deviations. Several students explicitly acknowledged their timing 
errors and expressed a desire to repeat the task in order to improve accuracy. This indicates that 
deliberate practice not only influenced performance outcomes but also enhanced students’ 
metacognitive awareness of timing control. 

The progression observed in Cycle 3 further reinforced the role of deliberate practice in 
stabilizing rhythmic performance. As students demonstrated improved control at lower tempos, the 
instructional process gradually reintroduced higher tempo demands, ranging from 88 BPM to 100 BPM. 
This phase incorporated longer repetitions and increased performance complexity, requiring sustained 
attentional engagement. Interestingly, students responded positively to these challenges, reporting 
increased motivation and heightened concentration when performing at higher tempos. This suggests 
that the gradual increase in difficulty contributed to both technical development and learner 
engagement. 

A significant transformation in Cycle 3 was the emergence of autonomous self-correction 
during performance. Students began to identify and correct their timing errors without direct 
intervention from the instructor. Observational data indicated that when deviations occurred, 
students actively adjusted their playing to return to the metronome, often without interrupting the 
performance flow. This reflects a shift from externally supported correction to internally regulated 
control. In addition, students exhibited improved emotional responses to errors, demonstrating 
composure and persistence rather than confusion or panic. Such behavioural changes further support 
the development of rhythmic control as an integrated cognitive and motor skill. Overall, the findings 
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from Cycles 2 and 3 demonstrate that deliberate practice facilitated a gradual transformation from 
unstable to more controlled rhythmic performance. The combination of slowed practice, segmentation 
of tasks, immediate feedback, and progressive tempo challenges enabled students to refine both their 
technical execution and attentional regulation. Furthermore, the presence of guided support alongside 
opportunities for independent correction fostered the development of self-monitoring and 
metacognitive awareness. These results suggest that rhythmic control is not merely a product of 
repetition, but emerges through structured and reflective engagement with performance tasks. 

Table 8. Instructional Focus and Student Response in Cycle 2. 

Source: Author, (2026). 

Table 9. Rhythmic Control Development in Cycle 3. 

Source: Author, (2026). 

3.3.  Stabilization of Rhythmic Control and Reduction of Rushing 

The final phase of the instructional process demonstrated a substantial stabilization of 
rhythmic control across participants. As shown in Table 10, the majority of students no longer exhibited 
rushing behaviour and were able to maintain consistent tempo during repetitive performance. 
Specifically, 13 out of 15 students achieved stable rhythmic execution, while the remaining two students 
showed notable improvement but still required minimal instructional cues. The use of structural 
counting strategies, such as emphasizing beat placement in relation to kick and snare patterns, 
contributed to improved temporal awareness. This approach enabled students to maintain alignment 
with the metronome, even when experiencing momentary lapses in concentration. 

Table 10. Rhythmic Control Stabilization in Cycle 4. 

Aspect Description 

Performance Stability Consistent tempo maintenance across extended repetitions 

Timing Errors Minimal rushing and dragging 

Self-Regulation Autonomous correction without instructor intervention 

Musical Development Groove-oriented and expressive performance 

Learner Response Increased confidence and performance autonomy 

Source: Author, (2026). 

Aspect Description 

Tempo Adjustment Reduced from 88 BPM to ~80 BPM 

Instructional Strategy Error isolation, segmented practice, immediate feedback 

Student Response Increased awareness, reduced rushing, improved focus 

Remaining Issues Instability during long repetitions (>8 bars) 

Behavioural Change Emergence of cautious playing and early self-monitoring 

Phase Description 

Tempo Progression Gradual increase from 80 BPM to 88–100 BPM. 

Instructional Strategy Extended repetition, tempo variation, guided independence. 

Performance Outcome Increased stability, reduced rushing, longer consistency. 

Cognitive Development Self-correction, improved metronome awareness. 

Behavioural Change Increased confidence, reduced panic, sustained focus 
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The consistency of performance observed in this phase reflects a significant improvement 
compared to earlier cycles. Students were able to sustain rhythmic stability across multiple repetitions 
without experiencing breakdowns in timing. Unlike in previous stages, where performance 
deteriorated over longer sequences, students in Cycle 4 demonstrated the ability to maintain control 
throughout extended repetitions. In addition, the instructional environment, including verbal 
reinforcement and supportive feedback, appeared to enhance students’ confidence and engagement. 
This suggests that rhythmic stability was not only achieved technically, but also supported by positive 
learning conditions.  

A notable outcome in this phase was the near-complete reduction of both rushing and 
dragging. Observational data indicated that these timing errors, which were prominent in earlier 
cycles, were no longer consistently present during performance. When minor deviations occurred, they 
were brief and did not disrupt the overall flow of playing. This indicates that students had developed 
a more stable internal sense of timing, allowing them to regulate their performance more effectively. 
The disappearance of persistent timing errors highlights the effectiveness of the cyclical deliberate 
practice approach in addressing temporal instability. 

Another key development was the emergence of real-time self-regulation during performance. 
Students demonstrated the ability to recognise timing deviations immediately and correct them 
without external intervention. Verbal responses such as acknowledging missed timing and requesting 
repetition indicate an increased level of metacognitive awareness. Importantly, students no longer 
stopped playing when errors occurred, but instead adjusted their performance dynamically to return 
to the intended tempo. This shift from externally guided correction to autonomous regulation 
represents a critical indicator of advanced rhythmic control. In addition to technical improvements, 
students’ performance exhibited enhanced musicality and expressive quality. Their playing became 
more groove-oriented, with body movement naturally aligning with the rhythmic structure. This 
suggests that rhythmic control had progressed beyond mechanical accuracy toward a more embodied 
and musical form of performance. Students appeared more relaxed and confident, responding to 
challenges with composure rather than hesitation. The increased willingness to experiment with 
higher tempos further reflects their growing confidence and engagement in the learning process. 

3.4.  Discussion 

The findings from Cycle 1 revealed substantial temporal instability among participants during 
repetitive drum performance. Twelve of the fifteen students demonstrated rushing behaviour, while 
three students exhibited dragging after initially maintaining synchronization with the metronome. 
Observational records further indicated that timing deviations became more pronounced as 
repetitions continued, suggesting increasing attentional demands over time. Several students reported 
difficulty maintaining focus once a timing error occurred, and some were unable to regain 
synchronization without external guidance. These findings suggest that temporal instability in early 
drum learning is closely associated with limitations in attentional control and sensorimotor integration 
during repetitive performance. This interpretation is consistent with previous research indicating that 
synchronization with external tempo cues depends on predictive timing mechanisms that are still 
developing in novice performers (Abalde et al., 2024; Damm et al., 2020; Levitin et al., 2018). Extended 
repetition further increases attentional demands, which may contribute to fluctuations in timing 
accuracy. In this respect, rhythmic control can be understood as a cognitively regulated capacity rather 
than a direct outcome of repetition. 

The progression observed across Cycles 2 and 3 illustrates how structured deliberate practice 
supported the refinement of temporal control. Students gradually demonstrated reduced rushing, 
improved synchronization with the metronome, and increased awareness of timing deviations. The 
use of reduced tempo, segmentation of rhythmic patterns, and immediate feedback enabled learners 
to focus more precisely on timing execution and error correction. As students became increasingly 
attentive to the metronome, they also demonstrated greater resilience when errors occurred, often 
attempting to recover without interrupting performance. These findings indicate that rhythmic 
improvement emerged through structured and error-focused practice rather than through repetition 
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alone. This interpretation is consistent with evidence suggesting that task simplification and 
augmented feedback facilitate motor learning by reducing cognitive load and enhancing movement 
accuracy (Healy et al., 2024; Sigrist et al., 2013). In music learning contexts, deliberate practice has been 
shown to be particularly effective when directed toward specific performance limitations (Passarotto, 
Kopp, et al., 2023). The present findings extend this perspective by demonstrating its role in addressing 
temporal instability during drum learning. 

A notable development concerned the emergence of self-regulation during performance. By 
Cycle 3, students increasingly demonstrated the ability to recognise and correct timing deviations 
without external prompts. Observational data showed that when synchronization errors occurred, 
students often adjusted their playing in real time and returned to the metronome without stopping 
the performance. In addition, students displayed greater emotional stability and persistence when 
encountering mistakes. This transition from externally guided correction toward autonomous 
regulation suggests the formation of internal feedback mechanisms that support performance control. 
Such findings align with motor learning theories that describe expertise development as a gradual shift 
from external guidance to internally regulated execution (Liu et al., 2022; Reybrouck & Eerola, 2022; 
Stambaugh, 2017). The ability to maintain performance while simultaneously correcting errors further 
indicates a more integrated coordination between perception and action, which has been associated 
with higher levels of musical expertise (Colley et al., 2021; Criscuolo et al., 2022). 

The stabilization of rhythmic control observed in Cycle 4 provides further evidence that 
deliberate practice contributed to the development of temporal self-regulation. Thirteen of the fifteen 
students demonstrated stable tempo maintenance during extended repetitions, while persistent 
rushing and dragging were largely eliminated. Students were able to sustain performance at higher 
tempos and maintain synchronization over longer durations without continuous instructional 
intervention. These outcomes suggest that timing control had become more robust and less dependent 
on external correction. From the perspective of entrainment and temporal processing, repeated 
engagement with rhythmic structures may facilitate the alignment of internal timing systems with 
external tempo cues, resulting in greater rhythmic consistency (Emmery et al., 2023; Ross & 
Balasubramaniam, 2022). The findings therefore highlight the importance of gradual progression in 
instructional design, where increasing complexity supports rather than disrupts the consolidation of 
timing skills. 

Changes in affective and behavioural responses were also evident throughout the intervention. 
Students who initially displayed hesitation, frustration, and confusion gradually became more 
confident and engaged in the learning process. Observational records indicated that students were 
increasingly willing to repeat challenging tasks, experiment with higher tempos, and persist following 
performance errors. These behavioural changes suggest that emotional regulation played an important 
role in sustaining rhythmic stability and performance improvement. Previous research has similarly 
emphasized the importance of supportive feedback and positive instructional environments in 
fostering motivation, attentional focus, and engagement in music learning (Blackwell et al., 2020; 
Cardenas, 2024; Shaheen, 2022). In the present study, guided interaction appeared to support not only 
technical improvement but also the development of a more stable and confident approach to 
performance. 

A notable outcome observed in Cycle 4 was the emergence of groove-oriented performance. 
In this study, groove-oriented performance refers to the ability to maintain a stable rhythmic pulse 
while sustaining a continuous and musically engaging rhythmic feel during repetitive performance. 
Operationally, groove was identified through three observable indicators: consistent synchronization 
with the metronome, minimal occurrences of rushing and dragging, and natural body movement that 
remained aligned with the rhythmic structure. Observational records showed that students no longer 
focused exclusively on technical execution but began to demonstrate more relaxed body movements 
and sustained rhythmic flow throughout performance. Minor timing deviations were corrected 
without interrupting musical continuity, indicating that rhythmic control had progressed beyond 
mechanical accuracy toward a more embodied form of musical engagement. This interpretation is 
supported by embodied music cognition research, which argues that rhythmic understanding emerges 
through the interaction between perception, action, and bodily movement rather than through 
abstract timing processes alone (Dell’Anna et al., 2021; Leman et al., 2010; Leman & Camurri, 2006). 
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These findings suggest that effective rhythm instruction should incorporate both perceptual and 
physical dimensions of learning, enabling students to experience rhythm as an embodied musical 
process rather than solely a technical skill. 

Based on the progression observed across the four instructional cycles, rhythmic control 
development may be understood as a progressive process consisting of eight interconnected stages: 
temporal instability, awareness of timing errors, targeted error correction, focused deliberate practice, 
self-monitoring, temporal self-regulation, rhythmic stability, and groove-oriented performance. These 
stages were derived from recurring behavioural patterns, observational records, performance 
outcomes, and participant reflections documented throughout the intervention. Rather than 
representing a reformulation of deliberate practice theory, the model provides an empirically grounded 
description of how rhythmic control developed within the context of drum learning. While deliberate 
practice explains the mechanism underlying improvement, the present model contributes a 
developmental framework that illustrates how learners progress from unstable timing toward stable 
and musically expressive performance. This framework may serve as a conceptual reference for 
designing rhythm-focused instructional practices in drum education. 

4. CONCLUSION 

This study demonstrates that rhythmic control in drum learning develops through a progressive 
process supported by deliberate practice rather than repetition alone. The findings indicate that 
temporal instability, particularly rushing and dragging, can be reduced through structured 
interventions involving tempo regulation, segmented practice, immediate feedback, and continuous 
performance monitoring. Across four instructional cycles, students developed greater timing 
awareness, self-monitoring abilities, temporal self-regulation, and ultimately more stable rhythmic 
performance. A key contribution of this study is the development of an eight-stage model of rhythmic 
control consisting of temporal instability, awareness of timing errors, targeted error correction, 
focused deliberate practice, self-monitoring, temporal self-regulation, rhythmic stability, and groove-
oriented performance. This model provides a conceptual framework for understanding how rhythmic 
control develops in drum education and may serve as a pedagogical reference for designing rhythm-
focused instructional practices. The study is limited by its relatively small and homogeneous sample 
drawn from a single instructional setting. Future research should examine the applicability of the 
model across different age groups, musical instruments, and learning environments. Practically, drum 
educators are encouraged to implement structured learning activities that emphasize rhythmic 
awareness, self-evaluation, and gradual tempo stabilization to support the development of sustainable 
rhythmic control. 
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