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Abstract 
Background and Objectives: Tone production is a crucial foundation that directly affects musical expression, 
technical facility, as well as intonation development. In Thailand, consistent and systematic training of the 
bow-arm is known to be essential but is often underemphasised in early study. Many existing resources by 
legendary violin pedagogues are either too extensive or complex, making them impractical for young players to 
use daily. This research aims to design a concise and accessible set of warm-up exercises targeting the essential 
components of tone production for violin and viola students in Thailand. The exercises specifically address four 
critical aspects of bow-arm development: bow weight balance, bow speed control, detached-bow string crossing, 
and slurred-bow string crossing. The objectives are twofold: first, to create a simple and compact daily warm-up 
routine that develops the basic foundations of tone production; second, to evaluate the effectiveness of these 
exercises through experimentation. Ultimately, the goal is to provide students with a reliable and efficient tool to 
support their progress in repertoire studies by strengthening their tone production skills at a university level. 
Methods: The exercise set was designed by surveying and adapting principles from major pedagogues and 
treatises. These ideas were derived into four short, progressive exercises to be played exclusively on open strings, 
thereby eliminating left-hand distractions and enabling students to focus entirely on sound quality and bow control. 
The experimental study then followed a convergent parallel mixed methods design, combining quantitative 
adjudicator assessments with qualitative student interviews. Students enrolled in university violin or viola programs 
at various institutions in Thailand were recruited as participants. Each was instructed to integrate the exercises into 
their daily practice for sixty consecutive days. Prior to and after the program, participants were evaluated by a panel 
of three expert adjudicators. In addition, semi-structured interviews were conducted with each participant before 
and after the trial to document their self-perceived challenges, progress, and experiences with the exercises. 
Results: After a 60-day period of practising the designed bow-arm exercises, the nine participants demonstrated 
an average improvement of 10.4% in foundational bow-arm techniques, as measured by adjudicators evaluations 
across 16 technical subjects. Individual improvement rates ranged from 7.1% to 14.5%, with the most notable 
gains observed in bow contact with strings, contact point control, and bow straightness. Post-practice interviews 
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indicated that participants developed greater awareness of their bow arms, improved bow control, and achieved 
more relaxed posture and sound production. Most participants reported improvements in specific areas such 
as bow control at the frog, long tone strokes, and pinky finger relaxation. Feedback also confirmed that the 
exercises were manageable and effective for integrating into daily practice. 
Conclusions: This study demonstrates that this set of four very easy, short, structured bow-arm exercises 
can effectively improve the foundational technical skills of Thai violin and viola students. Over a 60-day period, 
participants showed an average improvement of approximately 10% across all key aspects, including bow grip, 
arm flexibility, bow distribution, contact point control, and tone production. Students reported better bow 
control, enhanced sound quality, and greater awareness of their bow arms during repertoire practice. The exercises, 
requiring only 10-15 minutes daily and focused solely on open strings, provide a practical, progressive, and 
low-risk approach to technical development. These results suggest that integrating such exercises into regular 
practice routines can support skill acquisition, reduce early-stage technical challenges, and elevate overall 
playing standards in Thai violin and viola education. 
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Introduction 

Violinists worldwide dedicate their careers to refining their technical foundations, including intonation, 
tone production, and posture. Intonation, however, remains a persistent challenge for string players, including 
violists, cellists, and double bassists. This difficulty arises from the violin’s design, which lacks frets like the guitar, 
making it difficult to produce accurate pitches. As the smallest string instrument, the violin presents delicate 
intervals, requiring extensive practice to achieve accurate pitches. Consequently, violinists at all levels must 
invest significant effort in perfecting their intonation before performing publicly. 

However, the ability to identify and correct intonation issues depends fundamentally on another skill: 
the capability to produce sound of sufficient quality. Leopold Auer emphasised in his seminal work Violin 
Playing as I Teach It that tone production “must always be the most important task of those who devote 
themselves to mastering the violin.”1 While the concept of “good tone” may appear abstract, it is essentially 
the product of solid bow-arm technique. According to Yuri Yankelevich, the foundation of sound lies in 
“the correct, clean, full, free process of tone production.”2 When a violinist achieves mastery of right-arm 
fundamentals, identifying intonation issues becomes significantly easier. With the ability to produce clear, 
consistent tone, a player can readily discern when a pitch is sharp or flat, leaving only the matter of developing 
the left-hand adjusting flexibility necessary to achieve flawless intonation. 

 
1 Leopold Auer, Violin Playing as I Teach It (London: Duckworth, 1921), 40. 
2 Masha Lankovsky, ed., The Russian Violin School: The Legacy of Yuri Yankelevich (New York: Oxford University Press, 2016), 196. 
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The violin has been a part of Thailand’s musical scene for decades. Over the past decade, violin playing 
has improved gradually, but there are challenges to consider. Many students overlook their technical weaknesses 
despite guidance from teachers in colleges. Fundamental aspects like posture, intonation, and tone production 
are crucial for developing both technical and artistic abilities. Students often become distracted by performance 
opportunities and social aspects of youth orchestras during their early development, which diverts attention 
from building strong basic skills. This results in passionate violin and viola students at the university level struggling 
with fundamental technical issues rather than exploring diverse repertoires and engaging in more advanced 
music-making. This delays their artistic development and can lead to frustration and discouragement. 

Ideally, violin and viola students at the college level should be exploring music from various eras and 
styles, performing in different ensemble settings and genres. Unfortunately, many Thai violin and viola students 
in national music colleges continue to require assistance with basic technical tasks. The challenge of improving 
students’ foundational techniques is well understood experienced violin teachers. Success in this endeavour 
requires tremendous patience and dedication from both teacher and student. As Auer noted, “Clear and 
complete understanding, the gift of seizing and retaining the explanations of a good teacher, is the only 
practical way of achieving the beautiful tone which should be the ambition of every violinist.”3 Regrettably, 
many teachers respond to these technical deficiencies by assigning advanced scales and complex double-
stop exercises that span multiple semesters of undergraduate study. This approach, while well-intentioned, 
often proves counterproductive, even over extended periods. Students fail to develop their technical skills 
at the necessary rate while simultaneously accumulating an insufficient repertoire base for professional work.  

While intonation represents one of the most crucial and problematic issues in string playing, the researcher 
has identified another significant obstacle that prevents most violin and viola students from improving their 
intonation effectively: inadequate sound quality. Yankelevich considered right-hand technique to be the foundation 
of violin technique in general.4 Without the ability to produce consistently good sound, students cannot accurately 
identify the actual causes—often multiple and interrelated—of imperfections in their playing. This limitation 
creates a vicious cycle where students cannot effectively self-correct due to insufficient aural feedback from 
their own playing. This recognition forms one of the primary motivations for the present research. By prioritising 
the improvement of students’ bow-arm techniques, the researcher aims to provide them with both confidence 
and efficiency during their practice sessions. When students can produce clear tone consistently, they gain 
access to more accurate information about their playing, enabling more productive and targeted practice. 

Among string players, it is widely acknowledged that while left-hand technique is essential, the nuanced 
control required for effective bowing often proves to be the more intricate aspect of performance, as it shapes 

 
3 Leopold Auer, Violin Playing as I Teach It (London: Duckworth, 1921), 41. 
4 Masha Lankovsky, ed., The Russian Violin School: The Legacy of Yuri Yankelevich (New York: Oxford University Press, 2016), 190. 
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tone production and expressive detail. As Hans Letz noted, “the bow is the key to this mastery in expression, 
in interpretation: in a lesser degree the left hand.”5 This difficulty stems from the bow’s role as the sound-
producing mechanism of the instrument. As Auer emphasised, “To obtain a tone of this quality, the student 
must not only expect to sacrifice whatever time may be necessary but must be willing to bring to bear on 
the problem all his intelligence, all the mental and spiritual concentration of which he is capable.”6 

An examination of existing studies written for violin technique reveals that many are designed primarily 
for advancing left-hand technique, with some dedicated to developing advanced bowing skills. While these 
materials are useful and effective, they best serve those who have already mastered a strong foundational 
technique. Studies focused on technical development are generally too advanced for the current standard of 
violin and viola playing of Thai students. Even for college students, executing these studies accurately as intended 
requires substantial experience, knowledge, and time. Similarly, the common practice of assigning three-octave 
scales, arpeggios, double-stops, and high-standard etudes from the beginning of students’ college years may 
not be the most appropriate approach to nurturing these passionate young musicians. Materials designed as 
warm-up routines are extremely rare in the pedagogical literature. The researcher found that exercises like 
Carl Flesch’s Urstudien,7 Simon Fischer’s Warming Up,8 and Aleksey Yanshinov’s Daily Violin Exercises, Op. 27,9 
are often associated with preparation for repertoires such as Paganini’s Caprices or concertos by Sibelius or 
Brahms. Many students in Thailand are still in earlier stages of technical development and thus may benefit 
from more foundational approaches before progressing to this level. 

Violin and viola instructors in Thailand often need to focus on core technical fundamentals, such as 
intonation and bow control, even in music college settings that ideally allow teachers to focus on repertoire 
and interpretive exploration. David Mannes emphasises that “every individual (violin) student must himself 
come to realise the necessity of doing technical work without notes as a matter of daily exercise, even though 
his time be limited.”10 This pedagogical predicament inspired the researcher to create a series of warm-up 
routines that simultaneously address immediate practice needs while developing bow-arm foundational 
techniques in the long term. By combining the simplicity and accessibility of warm-up routines with the 
strategic elements of systematic technical exercises, the researcher aims to improve students’ right-arm 
techniques through three key features: (1) exercises requiring minimal technical difficulty, (2) shorter daily 

 
5 Hans Letz, “The Technique of Bowing,” in Violin Mastery: Interviews with Heifetz, Auer, Kreisler, and Others, ed. Frederick H. Martens (Mineola, NY: 
Dover Publications, 2007), 85. 
6 Leopold Auer, Violin Playing as I Teach It (London: Duckworth, 1921), 40. 
7 Carl Flesch, Urstudien: Daily Exercises for the Violin (New York: Carl Fischer, 1911). 
8 Simon Fischer, Warming Up: Complete Warm-Up Sequence for the Violin (London: Fitzroy Music Publications, 2011). 
9 Aleksey Yanshinov, Daily Violin Exercises, Op. 27 (Moscow: Muzgiz, 1939), https://imslp.org/wiki/Daily_Violin_Exercises,_Op.27_(Yanshinov,_Aleksey). 
10 David Mannes, “The Philosophy of Violin Teaching,” in Violin Mastery: Interviews with Heifetz, Auer, Kreisler, and Others, ed. Frederick H. Martens 
(Mineola, NY: Dover Publications, 2007), 92. 
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time commitment, and (3) an expedited developmental process that might ultimately, over time, raise the 
overall playing standard for Thai violin and viola students at the college level. 
 
Research Objectives 

To assist young violinists and violists in Thai music colleges to develop their fundamental bow-arm 
techniques, this research focused on two primary objectives: 

1. To create a compact set of exercises specifically designed to improve foundational bow-arm 
techniques in young Thai violin and viola students. 

2. To test the efficiency of these exercises through experimentation. 
Firstly, the exercises are intended to comprehensively cover all aspects of fundamental bowing 

techniques, including bow weight balancing, articulation, bow speed, contact point control, and string crossings. 
The researcher drew on principles and methods from written exercises by violin masters and simplified them 
into concise exercises on open strings. Each exercise focusses on a minimum number of bowing techniques 
to allow students to practice mindfully and correct errors accurately. Carefully sequenced from simpler to 
more complex arm movements, these exercises also serve as a warm-up routine before practising etudes 
and repertoires. Secondly, the convergent parallel mixed-method experiment was employed to collect both 
quantitative and qualitative pre-test and post-test data. Participants were assessed by a panel of triangulated 
adjudicators and interviewed by the researcher before and after the practice period. This comparison of 
quantitative and qualitative data was analysed for evidence of student improvement. 

The study sought to address two main research questions: (1) What routine practices can Thai violin 
and viola students implement to develop basic bow-arm techniques that are simple and brief? (2) Will these 
concise exercises be effective and beneficial over a long duration?  
 
Research Methodology 

This research employed a convergent parallel mixed-methods design to evaluate the effectiveness 
of a newly developed set of bow-arm exercises for young Thai violin and viola students. The study combined 
quantitative performance assessments with qualitative interview data to provide comprehensive insights into 
the exercises’ impact on students’ technical development. Following the creation of four exercises specifically 
targeting foundational bow-arm techniques, the researcher conducted an experimental study involving college-
level violin and viola students from various music institutions across Thailand. Participants practiced the exercises 
daily over a sixty-day period, with data collected before and after this intervention to identify improvements in 
their bow-arm techniques. 

The study utilised a one-group pre/post-test experimental design, allowing for direct comparison 
of participants’ bow-arm techniques before and after the intervention period. This design was selected to clearly 
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capture developmental changes within individual participants’ technical execution, where each participant 
effectively serves as their own point of reference over time. Given this focus on within-subject progression, the 
inclusion of a control group was not considered necessary, as the primary objective was to examine measurable 
improvement at the individual level rather than between-group differences. The convergent parallel mixed-
methods approach enabled simultaneous collection of both quantitative and qualitative data, which were analysed 
separately before being merged for comparison to determine the overall effectiveness of the exercises.11 

The quantitative component involved performance evaluations conducted by a panel of three expert 
adjudicators who assessed participants according to specific criteria focusing exclusively on bow-arm techniques. 
Each participant was evaluated before beginning the exercise regimen and again after completing the sixty-day 
practice period. Grades from the pretest and post-test were compared individually for each participant to 
evaluate improvement, with these individual results then aggregated to determine the average effect of the 
exercises across all participants. 

The qualitative component consisted of semi-structured interviews conducted privately with each 
participant immediately following their performance evaluations. During these interviews, participants discussed 
their educational background, self-assessment of their skills, practice goals, development plans, and opinions 
regarding the provided exercises. This qualitative data provided contextual understanding of participants’ 
experiences and perceptions that complemented the objective performance assessments. 

The research aimed to recruit violin and viola students from diverse institutional backgrounds across 
Thailand. To ensure the exercises would prove effective regardless of educational background, participants were 
recruited from multiple colleges and universities in equal distribution. The researcher employed purposeful 
and convenient sampling by contacting five violin and viola teachers at different institutions and requesting 
their assistance in informing students about the research opportunity. Interested students who demonstrated 
ambition to develop their skills and pursue advanced music study were invited to contact the researcher 
directly to participate. The expected sample size was ten college students majoring in violin or viola. To avoid 
potential bias, students of the researcher or any of the adjudicators were excluded from participation.  

A panel of three expert adjudicators evaluated participants during both pretest and post-test assessments. 
The researcher carefully selected adjudicators based on their practical skills, teaching abilities, and educational 
backgrounds. All adjudicators were renowned Thai violinists and/or violists with extensive performing and teaching 
experience and possessed at least a Master’s degree in violin or viola performance from international music 
institutions. The selection of Thai adjudicators was intentional, ensuring familiarity with the specific challenges 
faced by young Thai students while maintaining international performance standards. To avoid potential biases 

 
11 John W. Creswell and Timothy C. Guetterman, Educational Research: Planning, Conducting, and Evaluating Quantitative and Qualitative 
Research, 6th ed. (Boston: Pearson, 2019), 551. 
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stemming from different pedagogical traditions, the researcher selected adjudicators trained in diverse violin 
schools (styles)—European, Russian, and American—ensuring varied technical perspectives while maintaining 
shared understanding of fundamental principles for tone production. 

The evaluation sheet provided to adjudicators specified various technical subjects organised into 
three main categories: posture, execution, and tone production. The posture section assessed natural and 
relaxed connection between arm and bow. The execution section evaluated proper bow usage and control. 
The tone production section assessed actual sound quality. This research instrument collected quantitative 
data enabling comparison and analysis of improvement rates for each participant. 

The interview guidelines structured the semi-structured interviews conducted after each performance 
evaluation. Questions were organised into five sections: (1) general information regarding instrumental educational 
background; (2) participants’ self-assessment of their evaluated performance; (3) obstacles encountered in 
daily practice; (4) opinions regarding current instrumental skills; and (5) post-test questions addressing exercise 
efficiency and quality, asked only during post-practice interviews. Interviews lasted approximately fifteen 
minutes per participant, with data analysed alongside quantitative grades to confirm results. 

Following the initial gathering, participants received the exercise set and were required to practice 
it daily as a warm-up routine before practicing etudes or repertoire. Participants confirmed daily completion 
by submitting video recordings directly to the researcher throughout the sixty-day period. Participants received 
daily feedback from the researcher on their submitted recordings. 

When the practice period of sixty days was completed, the evaluations and interviews took place again 
to complete the data collection. The convergent parallel mixed-methods approach required separate analysis 
of quantitative and qualitative data before merging for comparison.12 For quantitative analysis, grades for each 
technical subject were compared separately. First, grades from the same adjudicator were compared to 
calculate grade differences. Next, the sixteen technical subject grade differences from each adjudicator were 
averaged to determine the adjudicator mean. Finally, the three adjudicators’ means were averaged to 
calculate the participant improvement rate. Individual improvement rates were then averaged across all 
participants to determine the overall improvement index. 

Qualitative data analysis focused on identifying participants’ perspectives on exercise effectiveness as 
end-users and comparing these perspectives with adjudicators’ evaluations. This analysis confirmed whether 
exercises proved effective regardless of educational background and provided feedback for exercise refinement. 
Participant feedback was ultimately compared with quantitative grading data to determine consistency between 
objective performance improvements and subjective participant experiences. 
 

 
12 John W. Creswell and Timothy C. Guetterman, Educational Research: Planning, Conducting, and Evaluating Quantitative and Qualitative 
Research, 6th ed. (Boston: Pearson, 2019), 552. 
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The Exercises 
The researcher studied some bowing methods by Capet,13 Casorti,14 Ševčík,15 Yost,16 and Ysaÿe.17 

Although these approaches are highly beneficial, they often demand extensive practice time and a certain 
level of technical preparation. To address this, the researcher derived and adapted key principles from these 
methods to create a brief daily exercise routine, designed to strengthen long bow control, arm-weight balance, 
bow-speed flexibility, and clean string crossing. 

The four exercises were designed to develop foundational bow-arm techniques among young Thai 
violin and viola students. Each exercise description covers its purpose, execution method, and expected 
outcomes. Participants received both written instructions and verbal explanations during the initial meeting, 
with the researcher providing demonstrations to ensure clear understanding. 

The complete exercise set requires approximately 15-20 minutes to complete. The exercises are simple, 
muscle-friendly, and suitable for use at the beginning of daily practice without prior warm-up. Participants 
were instructed to practice before a mirror to monitor both sound production and visual technique. When using 
the mirror, participants were reminded to stand facing it with a slight angle that the violin held horizontally 
parallel to the mirror surface to observe bow angle and direction from the most accurate perspective, accounting 
for individual variations in violin holding position. 

Two key terms were defined for participants: “relaxed” refers to the state when muscles are active 
but not tensed, while “flexible” indicates joints held in natural positions—neither locked nor loose—ready to 
facilitate movement freely at any time. Maintaining appropriate contact points was emphasised throughout 
all exercises. Because the exercises involve varied rhythm, bow speed, and accuracy in string crossing, 
participants were instructed to practice with a metronome. While speed was not restricted to a single 
tempo, a marking of crotchet = 60-66 beats per minute was recommended. The exercises were designed 
to be practiced with complete accuracy and certainty, as execution without precision would negate their 
effectiveness. 

The exercises are applicable to both violin and viola students. According to David Mannes, “The 
violin student first and foremost should accustom himself to practicing purely technical exercises without 
note.”18 All exercises utilise open strings requiring no left-hand fingering, though notation is written for violin. 

 
13 Lucien Capet, La technique supérieure de l’archet (Paris: Maurice Senart, 1916), https://ks15.imslp.org/files/imglnks/usimg/5/56/IMSLP939482-
PMLP219389-La_technique_superieure_de_larchet.pdf. 
14 August Casorti, The Technique of Bowing, Op. 50 (Bremen: August Cranz, 1880), https://imslp.org/wiki/The_Techniques_of_Bowing,_Op.50_(Casorti,_August). 
15 Otakar Ševčík, 40 Variations, Op. 3, ed. Jaroslav Foltýn (Kassel: Bärenreiter, 2001). 
16 Gaylord Yost, Key to Mastery of Bowing (Pittsburgh: Volkwein Brothers, 1938), https://imslp.org/wiki/Key_to_Mastery_of_Bowing_(Yost,_Gaylord). 
17 Eugène Ysaÿe, Exercises and scales (Mainz: Schott, 1967). 
18 David Mannes, “The Philosophy of Violin Teaching,” in Violin Mastery: Interviews with Heifetz, Auer, Kreisler, and Others, ed. Frederick H. Martens 
(Mineola, NY: Dover Publications, 2007), 92. 
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Exercises 1 and 2 allow both instruments to practice identically on the A string. Exercises 3 and 4 use notation 
identifying violin’s four open strings (G, D, A, E); viola students transpose these to C, G, D, and A accordingly. 

 

 
Figure 1 Exercise No. 1 - Balancing the Weight 

Source: by author 
 

Exercise No.1 - Balancing the Weight 
As shown in Figure 1, the first exercise focuses on balancing arm weight onto the bow to control 

pressure and articulation precisely throughout the bow’s length. Ivan Galamian, one of the most influential 
violin pedagogues of the twentieth century, asserts that “the straight bow stroke from frog to tip is the 
foundation of the entire bowing technique.”19 The exercise trains students to apply different arm weights 
while maintaining consistent sound quality, volume, and articulation throughout the bow. 

Students begin with relaxed posture, placing the bow on the A string at the frog approximately one 
centimetre from the bridge—the easiest point for controlling sound quality. As the bow moves toward the tip, 
students ensure the arm remains relaxed, the bow stays parallel to the bridge, and bow hair remains flat and 
fully engaged. The exercise begins with an eight-beat down-bow stroke followed by an eight-beat up-bow 
stroke, with optional pauses between strokes for students to check their posture, body tension, bow direction, 

 
19 Ivan Galamian, Principles of Violin Playing and Teaching (New York: Dover Publications, 2013), 51. 
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and ensure the up-bow mirrors the down-bow’s clear, articulated beginning. The exercise then subdivides 
progressively into shorter note values (four beats, two beats, one beat, half beat, a third, a quarter, and a 
sixth per stroke), with students maintaining freedom to pause between strokes to ensure relaxation, proper 
arm weight balance, and straight bow direction, contact point, and bow hair usage. 

The critical objective is maintaining consistent articulation clarity and sound quality throughout all 
subdivisions while keeping the body relaxed and the bow straight and properly positioned. The ideal articulation 
and sound quality serve as reference points established at the exercise’s very beginning when the bow rests 
steadily at the frog and moves by natural arm weight alone. 

Mastery of this exercise enables students to articulate equally throughout the bow regardless of subdivision, 
allowing masterful control of sustained or released weight independent of bow position. This facility enables 
clearer expression of musical variety and intensity, conveying wider ranges of emotional content. 

 

 
Figure 2 Exercise No.2 - Pressure & Speed Control 

Source: by author 
 

Exercise No.2 - Pressure and Speed Control 
The second exercise (Figure 2), building on weight balancing, this exercise develops awareness of bow 

speed while maintaining pressure and contact points control. At a consistent tempo with decreasing beat 
durations, students require progressively faster bow speed to execute each line properly. Even distribution 
of bow length for each stroke ensures complete travel from frog to tip or vice versa. Contact point remains 
strictly consistent among strokes of identical speed but vary between different speeds. 

Students begin with relaxed posture, maintaining flexibility in shoulder, elbow, arm, wrist, and fingers. 
Students visualise the bow divided into proportional sections—such as eighths, sixths, quarters, thirds, halves, 
or the full bow—using the physical midpoint to support even bow distribution. 
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Beginning at the frog, students execute eight down-bow strokes with equal bow distribution, speed, 
articulation, volume, sound quality, and sustained full-value notes with minimal pauses between strokes. 
Proper execution completes the final stroke precisely at the tip before continuing to up-bow strokes. Throughout, 
students maintain relaxed posture, parallel bow direction, consistent contact point, and full bow hair engagement. 
The exercise maintains consistent rhythm and tempo while varying number of beats per stroke, requiring different 
bow speeds to reach the bow’s opposite end. 

This exercise develops superior dynamic control and enables students to modify sound colour or 
mood, whether light, flowing, and energetic or heavy, dragging, and languorous. 

 

 
 

Figure 3 Exercise No. 3 - String Crossing with Detached Strokes 
Source: by author 

 

Exercise No.3 - String Crossing with Detached Strokes 
As shown in Figure 3, the third exercise introduces string crossing with detached strokes across all four 

strings, familiarising students with different string angles while practicing at various bow locations (tip, middle, 
frog). The exercise requires flexible wrists and fingers to execute smooth bow changes and string crossings with 
detached strokes while maintaining sustained, full sound quality. Each line is repeated with opposite bowing 
(up/down) to cover all string-crossing possibilities. 

Beyond the standard checklist—tension-free posture, relaxed arm, proper bow direction, consistent 
contact points, and full bow hair engagement—this exercise particularly requires wrist and finger flexibility. Joint 
flexibility in these areas enhances exercise effectiveness by smoothing connections between sustained strokes. 
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In sections where each string repeats four, three, or two times before crossing to the next string, students 
should anticipate the crossing during the last of the repeated note, allowing the brain to initiate the crossing 
process in advance. This anticipation prepares the arm whether to bow up or down and cross to higher or lower 
strings, simplifying execution of the final line. 

This exercise cleans and eases string crossings encountered in complex repertoire, reducing practice 
time spent refining passages and facilitating smooth lyrical phrases when string crossings might otherwise 
disrupt musical flow. 

 

 
 

Figure 4 Exercise No. 4 - String Crossing with Slurred Strokes 
Source: by author 

 
Exercise No.4 - String Crossing with Slurred Strokes 
In the last exercise (see Figure 4), each stroke is slurred across all four strings, helping the right arm 

accommodate different angles required for different strings. Students maintain relaxed upper arms moving in 
effortless rounded gestures. Beginning at slower speeds ensures smooth, clean, accurate cross-string transitions 
without volume fluctuations. After several rounds, students repeat the exercise at double speed as indicated. 

Students regularly monitor posture, arm relaxation and flexibility, and ensure bow direction remains 
parallel to the bridge while maintaining consistent contact point and full bow hair usage. The exercise is 
executed at three bow locations—middle, lower half, and upper half—starting with both down-bow and 
up-bow as indicated. 

This exercise presents particular challenges in maintaining straight bow direction parallel to the bridge 
when crossing down from higher strings or up from lower strings. Consequently, it significantly helps students 
connect legato strokes throughout the bow’s length and carry sound intensity through musical lines as desired. 
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Results 
Nine college-level Thai violin and viola students (6 violinists, 3 violists) completed the 60-day exercise 

program and evaluation process. (One participant withdrew due to personal commitments and was unable to attend 
the final evaluation and interview.) The cohort, aged 18-22 years, represented all undergraduate years (2 freshmen, 
2 sophomores, 3 juniors, 2 seniors). The participants began to study their instruments at a variety of different age 
levels: two began at ages 9-10, four around age 12, and three as late as ages 14-15. Prior technical training varied 
considerably. Only two participants had limited exposure to Galamian scale systems, four practiced unidentified 
2-3 octave scales, and three had no assigned scale or etude work. Among those with etude experience, only three 
could identify their materials (Kayser,20 Mazas,21 and Kreutzer22). Institutional examination requirements varied 
widely, from regular scale and etude assessments to performance of single pieces across multiple semesters. 

Three independent adjudicators evaluated each participant in pre-practice and post-practice assessments 
across 16 technical subjects in three categories: posture (relaxed bow grip, flexible wrist, flexible elbow, relaxed 
shoulder), execution (bow straightness, bow-string contact, contact point control, smooth bow changes, clean 
string crossing, bow speed control, bow speed variation, bow distribution), and tone production (sound quality, 
articulation clarity, dynamic variation, tone colour variation). Each subject was graded on a 100-point scale. 
Adjudicator Means (AM) were calculated by averaging grade differences (post-practice minus pre-practice) 
across all 16 subjects for each adjudicator-participant pairing. Participant Improvement Rates (PIR) were then 
calculated by averaging each participant’s three Adjudicator Means. 

The mean improvement rate across all participants was 10.4% (93.54 ÷ 9). Individual Participant 
Improvement Rates ranged from 7.08% to 14.48%.  
 

Table 1 Individual Participant Improvement Rates 
Source: by author 

 

Participant 1 10.63% 
Participant 2 14.48% 
Participant 3 12.50% 
Participant 4 13.13% 
Participant 5 7.08% 
Participant 6 7.60% 
Participant 7 7.08% 
Participant 8 11.35% 
Participant 9 9.69% 

 
20 Heinrich Ernst Kayser, 36 Violin Etudes, Op. 20 (New York: G. Schirmer, n.d.). 
21 Jacques-Féréol Mazas, Études Spéciales, Études Brillantes, Études d’Artistes (Op. 36: Complete Edition) (New York: G. Schirmer, n.d.). 
22 Rodolphe Kreutzer, 42 Studies for Violin (Mainz: Schott, n.d.). 



250 VOL. 9 NO. 1 
JANUARY - JUNE 2026 

Adjudicators showed a strong consensus with no conflicting remarks across evaluators for any participant. 
All 16 technical subjects showed balanced improvement ranging from 8-13% increase, indicating comprehensive 
bow-arm development rather than isolated skill enhancement. 
 

Table 2 Average Increased Grade Specific to each Technical Subject 
Source: by author 

 

1 Posture - Relaxed Bow Grip 10.2% 
2 Posture - Flexible Wrist 11.2% 
3 Posture - Flexible Elbow 11.4% 
4 Posture - Relaxed Shoulder 10% 
5 Execution - Bow Straightness 12% 
6 Execution - Bow Contact with Strings 13% 
7 Execution - Contact Point Control 12.6% 
8 Execution - Smooth Bow Changes 9.3% 
9 Execution - Clean String Crossing 11% 
10 Execution - Bow Speed Control 10.2% 
11 Execution - Bow Speed Variation 9.8% 
12 Execution - Bow Distribution 8.9% 
13 Tone Production - Sound Quality 8.7% 
14 Tone Production - Articulation Clarity 10% 
15 Tone Production - Dynamic Variation 8.5% 
16 Tone Production - Tone Colour Variation 9.4% 

 
Pre-practice evaluations identified common issues including raised or stiff shoulders, excessive wrist 

height, locked or overstretched fingers (particularly index and pinky), bow-string contact loss, inability to reach 
the frog, excessive bow tilt and swing, and thin or floating tone. Representative remarks included “no contact 
with the string,” “bow tilted and swung too much,” and “fingers too separated.” Post-practice evaluations 
documented improvements across all categories. Postural gains included relaxed bow grips, properly curved 
pinky fingers, improved wrist positioning, and reduced shoulder tension. Execution improvements encompassed 
better bow-string contact depth, increased ability to reach the frog, straighter bow paths, and enhanced contact 
point control. Tone production gains included improved sound quality and articulation clarity. Representative 
comments included “bow grip looks much more relaxed,” “pinky finger is now nicely curved,” and “much better 
contact and tone.” 

Participants performed diverse repertoire during evaluations: violinists played works by Kreisler, Beach, 
and movements from concerti by Rieding, Vivaldi, Accolay, and Mozart; violists performed Glazunov, Bach’s 
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Suite No. 1, and Schubert’s Arpeggione Sonata. While all participants reported nervousness during both evaluations, 
seven of nine noted significant improvements in the post-evaluation, including more relaxed and controlled 
bowing, straighter bow paths, and fewer memory and intonation problems. Pre-practice interviews revealed 
participants typically practiced 2-4 hours daily (range: 1-5 hours). More than half devoted nearly all practice 
time to intonation work with minimal attention to bow-arm technique. Half admitted to “very little or none” 
bow-arm focus during practice. Post-practice interviews revealed that seven of nine participants reported 
increased bow-arm awareness during repertoire practice, noting enhanced attention to bow planning, string 
crossing, and distribution strategies. 

All participants self-assessed their playing level as “middle range,” identifying intonation as the most 
common weakness. Regarding bow-arm issues specifically, participants noted loose bow grip, string crossing 
difficulties, upper arm tension, and contact point control problems, though most could not identify effective 
solutions independently. A recurring theme was difficulty understanding proper practice methods and determining 
whether they had successfully achieved physical relaxation despite frequent teacher advisement. One participant 
initially experienced confusion between the first and second exercises, resolved after three days with researcher 
feedback. Two participants occasionally lost their place when practicing the repetitive third exercise from memory. 
Overall, participants expressed satisfaction with the set’s duration, instructional clarity, and difficulty level. 

Observable improvements followed varied timelines. Two participants noticed immediate improvements 
in sound production and bow balance after the first practice session. Three participants experienced better 
bow control with more relaxed upper arms and pinky fingers within 1-2 weeks, enabling fuller bow use near 
the frog. Remaining participants began noticing improvements in tone production and contact point variation 
after approximately one month. After 60 days, participants voluntarily reported: better general bow control 
(7 of 9), more relaxed bow arm (6 of 9), better frog control (4 of 9), improved sound quality (3 of 9), better long 
tone strokes (3 of 9), improved bow distribution and string crossing (3 of 9), more relaxed bow grip and pinky 
finger (3 of 9), and increased practice motivation (1 of 9). 
 
Discussion 

This study addressed two research questions: (1) What routine practices can Thai violin and viola 
students undertake to develop fundamental bow-arm techniques that are easy to accomplish and short in 
length? and (2) Will these short and simple exercises be effective and beneficial over time? The research aimed 
to support young violinists and violists in higher musical education institutions in Thailand who struggle to 
improve fundamental playing skills without extending practice time excessively, thereby enabling major teachers 
to focus more on the repertoire and interpretive exploration expected at the college level. 

The findings demonstrated measurable improvement in performance quality, with an average increase 
of 10.4% following consistent engagement with the designed exercises over 60 days. This positive outcome 
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validates the pedagogical value of the exercises as a supplemental tool and highlights the potential of 
structured, targeted practice to accelerate skill acquisition. The four-exercise set proved effective across all 
16 assessed technical subjects, showing balanced improvement ranging from 8-13% in every aspect of 
bow-arm technique—including weight balance, bow speed, bow distribution, string crossing, and contact 
point control. This comprehensive development encouraged students to pay closer attention to their bow-arm 
during both technical practice and repertoire study. Students also reported hearing their sound more clearly, 
which in turn supported better intonation. 

These results carry significant implications for violin and viola pedagogy and curriculum development. 
The observed improvements suggest that integrating these exercises into regular practice routines can 
meaningfully enhance technical and musical growth. Because the exercises require only 10-15 minutes and 
focus exclusively on bow-arm execution on open strings, they allow students to concentrate solely on sound 
quality without the added concern of intonation. Their sequencing gradually activates essential muscles 
as the set progresses, making them ideal for beginning practice sessions without straining injury-prone areas. 

However, several limitations should be acknowledged. Individual differences in motivation, practice 
habits, and teacher guidance may have influenced the outcomes. Some participants focused more on 
completing assigned work than on exploring improvement possibilities, while others practiced late at night after 
long academic days, leading to reduced concentration despite following instructions. Teacher misconceptions 
about sound production or insufficient emphasis on basic bow grip may also have contributed to students’ 
lack of awareness of their own technical issues. 

Variations in adjudicator grading patterns present another consideration. Although criteria and a grading 
system were established to minimise fluctuation, some variability was inevitable. Therefore, analysis prioritised 
developmental tendencies and direction over precise numerical values. The three adjudicators represented 
different approaches to violin and viola pedagogy, as well as varied educational and evaluative backgrounds. 
These differences naturally influenced their grading patterns—for example, one adjudicator might grade 
90 and 95 (a 5-point difference), while another grades 60 and 80 (a 20-point difference). To address inter-rater 
reliability, the researcher averaged the percentage improvement detected by each adjudicator. Reassuringly, all 
adjudicators’ assessments trended in the same direction, demonstrating consensus despite numerical variations. 
 
Conclusion and Suggestions 

Despite these limitations, the research questions were answered positively. Thai violin and viola 
students benefited significantly from the four-exercise set designed by the researcher. The exercises are easy 
to accomplish, short in duration, and require only mindful bow-arm execution on open strings. The results 
from students at various Thai higher musical education institutions clearly demonstrate exercise effectiveness. 
Over 60 days, students’ overall bow-arm performance improved at an average rate of 10.4%. 
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These findings indicate that the exercises can serve as a practical and efficient tool for developing 
foundational bow-arm technique, reducing the stress often associated with technical improvement during 
the early years of music college for both students and teachers. The researcher hopes that this exercise set 
will contribute meaningfully to raising the overall standard of violin and viola playing in Thailand, moving it 
closer to international levels in the near future. 

The findings of this study imply that concise, focused technical exercises can play a meaningful 
role in strengthening fundamental bow-arm technique among violin and viola students at institutions of 
higher music education in Thailand. Based on these findings, it is recommended that such exercises be 
incorporated into regular practice routines, particularly as a daily warm-up, and adopted by teachers as 
a structured approach to reinforcing foundational technique. Future research may further explore the long-
term impact of these exercises, their application to younger learners, and the use of broader samples or 
alternative evaluation methods. 
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